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To  the  Honoarable 

The  Minister  of  Agricultare. 

Sib, — I  beg  to  submit  for  your  approval  Bulletin  No.  87  of  the  Experi- 
mental Farm  series,  which  has  been  prepared  under  my  direction  by  Mr.  W. 
T.  Macoun,  Horticulturist  of  the  Central  Experimental  Farm. 

The  subject  treated  of  is  Apple  Culture  and  the  information  presented 
has  been  derived  mainly  from  the  experimental  work  carried  on  in  connection 
with  apple  growing  at  the  Central  Farm  during  the  past  twelve  years.  In 
this  bulletin  there  will  be  found  full  information  as  to  the  best  methods  of 
preparing  the  soil  for  an  orchard,  with  particulars  also  as  to  the  planting  and 
subsequent  care  of  the  trees.  Instructions  are  also  given  as  to  pruning,  grafting 
and  on  many  other  topics  relating  to  this  branch  of  the  fruit  industry.  Lists 
of  varieties  of  apples  are  submitted  which  ripen  at  different  seasons  and  which 
are  suitable  for  planting  in  different  parts  of  Ontario  and  Quebec  and  full 
descriptions  as  to  the  character  and  quality  of  these  varieties  are  also  given. 
Some  of  the  diseases  to  which  apple  trees  are  subject  are  also  referred  to,  and 
a  brief  account  is  given  by  Dr.  James  Fletcher,  Entomologist  and  Botanist  to 
the  Experimental  Farms,  of  some  of  the  more  important  insects  which  are 
injurious  to  the  apple. 

It  is  hoped  that  the  information  submitted  will  be  useful  to  those  inter- 
ested in  the  cultivation  of  this  fruit  in  Canada,  that  it  will  prove  a  stimulus  to 
further  planting  both  for  home  use  and  export,  and  that  it  may  aid  in  making 
the  growing  of  apples  in  this  country  more  successful  and  more  profitable. 

I  have  the  honour  to  be. 

Your  obedient  servant, 

WM.  SAUNDERS, 
Director  Experimental  Farms. 

OTfAWA,  April  1,  1901. 


APPLE  CULTURE 


BY 

W.  T.  MACOUN. 

Horticulturist^  Central  Experimental  Farm,  Ottawa. 

The  apple  is  the  most  important  and  useful  fruit  in  all  civilized  parts  of 
the  north  temperate  zone  where  it  can  be  ^rown  successfully.  While  other 
fruits  are,  in  a  greater  or  less  decree,  regarded  as  luzuries,  the  apple  is  part  of 
our  regular  diet  and  much  woula  this  wholesome  and  delicious  fruit  be  missed 
were  we  unable  to  procure  it. 

The  origin  of  the  cultivated  apple  is  wrapped  in  mystery.  It  is  supposed, 
however,  that  it  had  its  begiunincr  in  the  wild  apple  of  Europe  (Pyrus  Malus)^ 
but  there  is  no  evidence  to  show  when  the  improvement  began,  nor  when  the 
fruit  reached  the  size,  colour  and  quality  of  what  is  regarded  as  a  good  apple 
to-day.  It  is  known,  however,  that  at  the  beginning  of  the  Christian  era,  the 
Bomans  cultivated  a  few  varieties  of  apples  wnich  might  compare  favourably 
with  some  that  are  grown  at  the  present  time.  Although  the  apple  is  men- 
tioned in  Holy  Scripture  many  years  prior  to  that  period,  it  is  now  thought 
that  the  word  referred  to  another  fruit,  or  other  fruits,  and  not  to  what  is 
now  called  an  apple. 

While  the  range  of  successfdl  culture  of  many  other  fruits  is  compara- 
tively limited,  the  apple  has  a  very  wide  one  in  the  temperate  climates  of  the 
old  and  new  worlds  and  is  able  to  accommodate  itself  to  conditions  under  which 
many  other  cultivated  fruits  would  not  thrive.  It  is,  however,  in  the  temperate 
parts  of  America  where  it  reaches  the  highest  state  of  perfection,  and  where 
there  is  an  ever  increasing  area  devoted  to  this  fruit.  Named  varieties  of 
apples  are  very  numerous,  being,  probably,  over  2,500  in  number,  so  that  every 
taste,  no  matter  how  eccentric,  may  be  satigfied,  and  a  selection  made  of  those 
best  suited  to  a  particular  person  or  place.  It  is  a  very  attractive  fruit,  the 
red  and  yellow,  which  are  the  predominant  colours,  varying  much  in  shade 
and  prominence. 

TSo  other  fruit,  probably,  has  as  long  a  season  as  the  apple.  By  a  judici- 
ous selection  of  varieties,  apples  may  be  had  in  good  condition  the  whole  year 
round,  and  now  that  the  system  of  cold  storage  has  been  so  perfected,  some  of 
the  best  varieties,  which,  under  ordinary  circumstances,  would  not  keep  until 
spring,  may  be  had  in  good  order  late  in  the  following  summer. 

The  uses  of  the  apple  are  too  well  known  to  need  mention.  Truly,  this 
is  the  king  of  fruits. 

The  profits  from  apple  growing  may  be  large  or  may  be  small ;  much 
depending  on  the  varieties  planted,  the  markets,  and  most  of  all  on  the  man 
and  his  methods  of  growing  this  fruit.  Some  varieties  begin  to  bear  paying 
crops  when  five  years  planted.  Most  of  the  best  sorts,  however,  do  not  bear 
heavily  for  ten  years  or  more.    The  profitable  life  of  an  apple  tree  will  depend 
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greatly  on  the  climate  it  Js  grown  in,  the  culture  given,  and  the  variety. 
There  are,  however,  other  factors  which  influence  it  In  the  best  apple  dis- 
tricts of  America,  profitable  crops  are  gathered  from  trees  sixty  to  one  hundred 
years  of  age. 

APPLE  OdLTUBB  IK  THB  PROVINOBS  OF  ONTARIO  AND  QUBBBO. 

It  was  not  until  forty  or  fifty  years  ago  that  the  apple  industry  began  to 
assume  much  importance  in  the  province  of  Ontario,  although  apples  had 
been  grown  there  since  the  early  years  of  the  19th  century,  and  probably  be- 
fore. Apple  culture  has  increased  very  rapidly  during  recent  years  and  con- 
tinues to  make  steady  growth.  From  the  statistics  for  1900,  we  learn  that 
the  yield  of  apples  for  that  year  was  estimated  at  86,993,017  bushels;  that 
there  were  6,618,048  trees  of  bearing  age,  and  8,480,670  young  trees  in  the 
province.     Tlie  export  of  apples  from  this  province  is  also  very  large. 

In  the  province  of  Quebec,  apples  have  been  grown  for  a  much  longer 
period  than  in  Ontario.  There  are  records  which  show  that  as  long  ago  as 
1668  this  fruit  was  being  produced  there.  While  the  industry  has  not  grown 
as  rapidly  as  in  Ontario,  there  are  now  many  large  orchards  in  the  province, 
and  the  area  devoted  to  this  fruit  is  increasing  every  year  and  more  apples 
are  being  exported.  On  the  Island  of  Montreal,  alone,  there  are  now  about 
2,400  acres  of  orchard  of  which  most  of  the  trees  are  apples,  and  the  product 
is  estimated  at  from  250,000  to  275,000  barrels  annually.  The  future  of  the 
apple  industry  in  Canada  seems  very  bright.  The  best  flavoured,  most  highly 
coloured  and  longest  keeping  fruit  is  produced  in  Canada.  Apples  can  be 
grown  successfully  on  a  large  scale  in  the  provinces  of  Ontario  and  Quebec 
from  latitude  42°  to  latitude  46°,  and  from  below  the  city  of  Quebec  west  to 
the  great  lakes ;  an  immense  tract  of  country  which,  although  not  all  suitable 
for  apple  growing,  will  furnish  enough  good  land  to  produce  all  of  this  fruit 
that  will  be  required  to  supply  the  world  for  many  years  to  come. 

While  it  is  doubtful  whether  apples  can  be  grown  economically  for  ex- 
port in  the  provinces  of  Ontario  and  Quebec  on  a  large  scale  much  north  of 
latitude  46°,  they  have  been  grown  as  far  north  as  latitude  48°  26',  at  Chicou- 
timi,  in  the  province  of  Quebec,  and  there  is  every  reason  to  believe  that  they 
can  be  grown  even  further  north  than  this  in  both  provinces,  if  only  the 
hardiest  varieties  are  planted  and  better  care  taken  of  the  trees  than  in  the 
more  favoured  districts.  These  northern  orchards  will  probably  be  able  to 
supply  all  the  local  demand,  and  perhaps  more. 

The  market  for  good  apples  in  Great  Britain  and  Europe  is  at  the  present 
time  practically  unlimited  and  will  probably  be  so  for  a  long  time. 

"With  the  favourable  conditions  for  growing  apples  which  prevail  in  this 
country,  Canadian  apples  should  take  first  place  on  the  markets  of  the  world, 
if  the  proper  kinds  oi  fruit  are  grown,  and  if  it  is  placed  on  the  markets  in 
prime  condition. 

APPLE   CULTURB   AT  THE   CENTRAL  EXPERIMENTAL  FARM. 

Most  of  the  information  contained  in  this  Bulletin  is  the  result  of  the 
experience  gained  in  growing  apple  trees  and  apples  at  the  Central  Experi- 
mental Farm.  The  notes  on  apple  insects  and  the  remedies  therefor,  which 
will  be  found  in  the  closing  pages  of  this  Bulletin,  have  been  kindly  prepared 
by  Dr.  James  Fletcher,  Entomologist  and  liotanist  of  the  Dominion  Experi- 
mental Farms,  to  whom  I  beg  to  acknowledge  my  indebtedness. 
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The  lines  of  work  at  the  Central  Experimental  Farm  have  incladed  the 
testing  of  the  hardiness,  productiveness,  quality  and  freedom  from  disease  of 
the  different  varieties  of  apples.  The  different  methods  of  propagating  and 
grafting  have  also  heen  tested,  using  various  stocks  for  this  purpose.  The 
top-grafting  of  tender  varieties  on  hardy  stocks  has  received  much  attention 
of  late  years  and  good  results  are  already  apparent.  Different  methods  of 
culture  have  been  tried  in  the  orchard  and  various  cover  crops  have  been 
tested  to  ascertain  which  were  the  best. 

Spraying  has  been  a  prominent  feature  of  the  work  since  1890,  and  many 
experiments  have  been  tried  with  different  mixtures  and  solutions  for  pre- 
venting and  destroying  insect  pests  and  fungous  diseases. 

The  apple  orchards  at  the  Central  Experimental  Farm  were  begun  in  the 
autumn  of  1887,  but  it  was  not  until  the  spring  of  1888  that  much  progress 
was  made.  Since  that  time  the  number  of  varieties  tested  and  the  area 
devoted  to  this  fruit  have  both  increased  very  much.  Up  to  the  present  time 
645  varieties  have  been  tested,  most  of  which  are  now  growing,  though  many 
of  the  kinds  have  been  replaced  several  times.  The  Russian  apples  have 
received  especial  attention,  as  it  was  thought  that  these  would  prove  of  parti- 
cular value  for  the  northern  parts  of  this  country.  There  are  now  about  160 
Russian  varieties  growing,  though  some  of  them  may  be  synonyms.  There 
are  1,271  apple  trees  in  the  orchard  at  present,  occupying  about  18}  acres  of  land. 

In  addition  to  this  there  is  a  Russian  seedling  plantation,  occupying 
about  an  acre,  and  a  small  orchard  of  Wealthy  apple  trees  alone. 

Much  work  has  also  been  done  in  cross-breeding  and  hybridizing  apples 
for  the  purpose  of  obtaining  hardier  trees  or  better  varieties. 

INTRODUCTION   OF  VABIETIBS. 

Many  varieties  of  apples  have  been  tested  in  Canada  and  the  United 
States  since  these  countries  ^ere  first  settled,  and  during  the  last  century, 
especially,  the  number  has  increased  very  rapidly.  These  have  either  been 
introduced  from  Great  Britain  and  Europe  or  have  been  originated  in  Amer- 
ica. It  has  been  found  that  a  much  larger  proportion  of  the  varieties  which 
have  originated  in  America,  are  more  profitable  sorts  to  ^row  than  of  those 
from  other  countries,  and  in  Canada  the  facts  are  much  tne  same,  except  in 
the  very  coldest  parts  of  the  country,  where  apples  can  be  grown,  and  there  the 
Russian  varieties  take  a  predominant  place,  but  this  is  probably  because  the 
colder  parts  of  the  country  have  not  been  settled  so  long,  and  hardy  seedlings 
of  value  are,  on  this  account,  not  so  often  met  with. 

During  the  past  thirteen  years,  645  varieties  of  apples  have  been  tested 
at  the  Central  Experimental  Farm,  at  Ottawa.  These  have  been  obtained 
from  many  sources,  but  the  largest  proportion  of  them  were  of  Russian  and 
American  origin. 

Of  the  apples  which  are  succeeding  best  at  Ottawa,  nearly  all  the  most 
profitable  summer  varieties  are  of  Russian  origin,  but  most  of  the  best  autumn 
and  winter  sorts  were  originated  in  America. 

ORIGIN   OF  VARIBTIBS. 

Varieties  are  originated  in  three  different  ways.  First,  from  seed; 
second,  by  cross-fertilization  and  hybridization  ;  and  third,  by  sporting  or  bud 
variation. 
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SEEDLING  VARIETIES. 


Most  of  the  named  varieties  of  apples  growing  in  America  to-day  were 
originated  as  seedlings.  Our  forefathers  brought  apple  seeds  with  them  from 
the  old  land  and  sowed  them  in  this  country.  The  young  trees  raised  from 
these  grew  up  and  bore  fruit,  and  occasionally  a  variety  of  merit  would  thus 
be  produced,  and  then  propagated.  In  later  times  chance  seedlings  grew  up 
in  the  fence  comers  and  other  waste  places,  and  these  also  bore  fruit  and 
added  their  quota  of  ^ood  sorts.  From  trees  like  these  have  originated  such 
fine  varieties  as  Northern  Spy,  Baldwin,  Fameuse,  Mcintosh  Red,  and  many 
others. 

Of  late  years  more  systematic  efforts  have  been  ipade  to  originate  new 
varieties  from  seed.  But  the  varieties  of  really  useful  apples  which  have 
originated  in  this  way  have  been  very  few  indeed.  The  late  Peter  Gideon,  of 
Excelsior,  Minn.,  U.S.,  devoted  probably  more  time  to  this  work  than  any 
other  man  in  America.  He  published  the  results  of  his  experience  in  the 
Thirteenth  Annual  Report  of  the  Minnesota  State  Horticultural  Society.  The 
following  are  extracts  from  that  report : — 

'  Our  efforts  and  trials  in  Minnesota  began  thirty  years  ago  last  spring  by 
planting  one  bushel  of  apple  seed,  a  peck  of  peach  seed,  and  five  hundred 
apple,  pear,  plum  and  cherry  trees,  and  for  eleven  years  thereafter  planted 
each  year  enough  apple  seed  to  bring  1,000  trees,  and  in  the  time  named 
frequent  additions  to  the  orchard  of  old  named  varieties — all  southern  or 
eastern  grown  trees  and  seeds,  and  all  kept  as  long  as  they  could  be  made  to 
live  in  Minnesota,  and  to-day  only  two  trees  remain.  One  of  these,  the 
Wealthy,  grown  from  a  cherry-crab  seed,  obtained  of  Albert  Emerson,  of 
Bangor,  Maine,  of  whom  I  obtained  scions  at  the  same  time,  from  which  I 
grew  the  Duchess,  Blue  Pearmain,  and  the  Cherry-crab,  all  of  which,  com- 
bined, were  the  foundation  of  Minnesota  horticulture,  that  to-day  is  the  pride 
and  hope  of  the  !N*orth-west.  But  since  these  varieties  came  into  bearing  we 
have  planted  only  of  our  own  growing  of  seed,  with  forty  first-class  varieties 
the  result* 

*Thus  far  it  has  taken  from  three  to  five  hundred  seedlings  to  give  us  one 
first-class  apple,  and  that  from  seed  taken  from  the  beet  apples  we  had.' 

Although  the  Wealthy  apple  is  probably  the  most  valuable  variety  of 
its  season  in  the  colder  parts  of  Canada  and  the  United  States,  Gideon's 
attempts  to  produce  a  hardy  late  keeping  apple  of  very  good  quality  were  of 
no  avail,  and  at  the  present  time  it  is  not  known  that  any  very  good  late 
keeping  dessert  apple  exists  which  is  adapted  to  the  climate  of  Minnesota,  or 
for  the  colder  districts  in  Canada. 

At  the  Central  Experimental  Farm  at  Ottawa,  considerable  work  has 
been  done  in  raising  seedling  apples,  especially  from  seed  of  Russian  varieties, 
but  no  kinds  of  great  merit  have  yet  been  produced. 

In  the  year  1890  an  orchard  was  planted  comprising  about  8,000  trees 
grown  from  seed  imported  fi'om  E.  Goegginger,  Riga,  Russia.  The  seed 
from  which  these  were  grown  was  said  to  have  been  taken  from  apples  grown 
north  of  Riga,  Russia.  Of  these  there  are  now  898  remaining,  the  rest 
having  been  killed  by  blight  or  winter  or  removed  on  account  of  weak  growth 
or  inferior  quality.  These  began  to  fruit  in  1897,  when  about  50  trees  bore. 
In  1898  there  were  40  trees  which  fruited ;  in  1899  there  were  48,  and  in 
1900  there  were  26,  making  a  total  of  169  trees  which  have  borne  fruit. 
None  of  these  apples  are  sufliciently  promising  to  be  worthy  of  special  mention, 
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bat  a  few  of  them  are  as  good  as  the  majority  of  the  named  Russian  varieties. 
Nearly  all  of  them  are  summer  apples. 

Many  seedlings  are  now  being  grown  of  the  best  varieties  of  apples  which  , 
have  fruited  at  Ottawa,  and  it  is  hoped  that  some  good  varieties  will  be 
originated  in  this  way. 

From  our  own  experience  and  the  experience  of  others,  it  would  appear 
that  if  a  good  late  keeping  apple  is  desired,  the  chances  are  very  slight  that 
it  will  be  produced  from  seeds  of  an  early  apple.  On  the  other  hand,  seeds 
from  a  late  keeping  apple  will  not,  necessarily,  produce  late  keeping  varieties. 
Apples  have  been  so  inter-crossed,  in  nature,  for  hundreds  of  years,  that  the 
characteristics  of  many  varieties  are  apparent  in  the  seedlings  of  one.  It  is 
possible  that  there*  never  was  a  case  where  a  seedling  of  a  cultivated  variety 
of  apple  was  identical  in  every  respect  with  its  parent.  If  it  is  desired,  then, 
to  originate  a  new  variety,  the  following  methods  are  recommended  as  being 
the  most  likely  to  produce  the  variety  with  the  characteristics  sought  for, 
although  thousands  of  seedlings  may  have  to  be  grown  to  attain  this  purpose : — 

1.  To  produce  a  hardy  apple  where  no  apples  have  yet  been  found  hardy  : 
Sow  seeds  of  apples  which  have  ripened  in  a  climate  as  nearly  similar  as 
possible. 

2.  To  produce  a  hardy  long  keeping  apple  of  good  quality  :  Sow  seeds  of 
long  keeping  apples  of  good  quality  which  have  ripened  in  a  similar  climate. 

3.  To  produce  an  apple  having  certain  characteristics,  as  regards  hardi- 
ness, vigour  and  productiveness  of  tree,  and  quality,  size  and  appearance  of 
fruit :  Sow  seeds  of  varieties  having  most  of  the  characteristics  desired. 

4.  If  seedlings  are  to  be  grown  on  a  large  scale,  more  varieties  having 
the  characteristics  desired  will  probably  be  obtained  if  trees  of  several  named 
sorts  blossoming  at  the  same  time  be  planted  in  close  proximity  in  the  orchard, 
and  the  seeds  used  from  fruit  borne  on  these  trees.  The  trees  thus  planted 
should  combine  all  the  good  points  in  the  standard  aimed  at,  for  the  variety 
to  be  originated. 

Apple  seeds  germinate  best  when  sown  in  the  autumn.  If,  however,  it 
is  not  convenient  to  sow  them  at  that  time  they  may  be  stratified  ;  that  is, 
mixed  with  sand,  slightly  moist,  but  not  wet,  and  kept  in  a  cool  but  dry  place 
until  spring.  Seeds  should  not  be  sown  in  the  autumn  in  soil  which  heaves 
much ;  better  hold  them  over  and  sow  them  as  early  in  the  spring  as  the 
soil  can  be  worked.  K  apple  seeds  become  very  dry  they  may  not  always 
germinate  satisfactorily,  and  this  should  be  guarded  against  The  seed  should 
be  sown  thinly,  about  two  inches  deep,  in  rows  from  2^  to  8  feet  apart  Or, 
if  the  quantity  is  small,  beds  may  be  prepared  and  the  seed  sown  in  row 
about  6  inches  apart.  If  sown  in  the  autumn,  most  of  them  should  germinate 
the  following  spring,  and  make  a  growth  of  from  one  to  two  feet  that 
season.  They  should  be  transplanted  the  following  spring  into  rows  from  2^ 
to  3  feet  apart,  placing  them  12  inches  apart  in  the  rows.  The  next  spring 
they  should  be  in  good  condition  for  planting  in  the  seedling  orchard. 

OROSS-BKED  AND  HYBRID  VARIETIES. 

Those  varieties  which  are  originated  by  artificial  cross-fertilization  and 
hybridization  are  called  cross-bred  and  hybrid,  respectively.  A  hybrid  is  a 
cross  between  two  species  :  as,  for  instance,  between  Pi/rus  Malus,  the  apple, 
or  a  variety  of  it,  and  Pyrus  baccata^  the  Siberian  crab.     A  cross-bred  is  a 
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cro33  botweon  two  varieties  of  the  same  species,  as,  for  instance,  between  the 
Northern  Spy  and  Mcintosh  Red  apples. 

Although  nearly  all  our  best  apples  have  been  originated  as  seedlings, 
the  reason  is,  not  that  good  varieties  cannot  be  produced  by  artificial  cross- 
fertilization  and  hybridization,  but  that  comparatively  little  systematic  work 
has  been  done  in  this  direction  in  America  until  recent  years.  When  one 
considers  that  a  very  large  number  of  chance  seedlings  have  been  the  result 
of  the  natural  cross-fertilization  of  the  flowers  of  difterent  varieli^^s  (for  it  is 
now  an  established  fact  that  many  varieties  of  apples  are  self-st  orile)  it  is 
reasonable  to  suppose  th^,t  a  much  larger  percentage  of  good  apples  will  be 
obtained  if  the  flowers  are  jjollinated  artificially,  as  then  only  the  varieties 
which  have  the  characteristics  desired  in  the  seedlings  will  be  used  as  the 
parents,  and  although  it  has  been  already  said  that  apples  have  been  so  inter- 
crossed in  nature  for  hundreds  of  years  that  there  is  no  certainty  what  the 
seedlings  of  any  variety  will  be  like,  yet  the  characteristics  of  the  parents 
will  be  more  likely  to  predominate  than  those  of  varieties  whose  blood  has 
intermingled  at  a  more  remote  period.  Before  beginning  any  work  of  this 
kind,  it  is  important,  then,  to  decide  what  kind  of  an  apple  is  most  desired, 
and  to  select  as  parents  those  varieties  which  have  as  many  of  the  qualities 
sought  for  as  possible.  The  seedlings  raised  will  probably  have  more  of  the 
characteristics  of  the  female  ])arcnt  than  of  the  male,  and  this  should  be  taken 
into  consideration  when  selecting  the  variety  for  that  purpose.  There  is, 
however,  no  certainty  in  the  matter,  and  in  originating  cross-;)red  apples  it  is 
wise  to  do  some  crossing  with  one  variety  as  thefemaleparent,  and  some  with 
the  same  variety  as  the  male  parent.  A  hybrid,  however,  is  almost  certain 
to  partake  more  of  the  female  parent  if  the  species  differ  widely. 

The  season  when  one  may  pollinate  apple  blossoms  is  very  limited,  as 
there  is  only  from  a  week  to  ten  days  during  which  the  work  may  be  done. 

In  the  blossom  of  the  apple  the  organs  of  reproduction  represent  both 
Bcxes.  When  the  pollen,  which  is  the  fine  dust  constituting  the  male  part  of 
the  flower,  comes  in  contact  with  the  stigma,  which  is  the  upper  part  of  the 
female  organi  fertilization  is  liable  to  take  place,  and  thi^  must  be  prevented 
if  artificial  pollination  is  to  be  performed.  The  pollen  which  is  contained  in 
the  anthers  is  shed  almost  as  soon  as  the  blossoms  open,  and  work  must  begin, 
therrfore,  when  the  flower  is  in  bud. 

There  are  usually  five  or  six  buds  in  a  cluster  on  apple  trees,  but  generally 
only  the  strongest  of  these  set  fruit.  The  more  the  flower  bud  is  developed, 
the  greater  chances  there  will  be  that  artificial  pollination  will  be  successful. 
The  operator,  however,  must  be  certain  that  no  pollen  has  already  been  shed. 
Two  or  three  of  the  weakest  and  least  developed  buds  are  pinched  oft^and  the 
remainder  are  left  to  be  operated  upon,  or  if  some  of  the  flowers  arc  open  they 
are  removed  and  the  others  left.  A  pair  of  small  tweezers  are  very  good  for 
this  purpose.  They  should  be  perfectly  smooth  at  the  tips,  both  outside  and 
inside,  so  that  no  pollen  will  lodge  there.  The  petals  of  the  buds  are  now 
removed  by  means  of  the  tweezers;  the  anthers  which  contain  the  pollen  are 
then  removed,  by  breaking  the  filaments  oft',  and  thrown  away.  In  removing 
the  petals  and  anthers,  great  care  should  be  taken  that  the  stigmas  are  not 
injured,  as,  it  they  are,  failure  is  certain.  Only  the  female  part  of  the  flower 
now  remains.  The  stigmas  are  iu  condition  to  receive  the  pollen  when  they 
become  moist.  They  will  remain  in  this  condition  for  a  day  or  two.  Pollen 
may,  however,  be  applied  to  the  stigmas  before  they  are  ready,  as  pollen  wnll 
stay  in  good  condition  longer  than  the  stigmas.     If  the  pollen  is  not  applied 
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Flower  of  apple  prepared  for  cross-fertilizing — 1,  flower  just  befor**  opening ; 

2,  the  petals  removed  ;  3,  the  anthers  removed  ;  4.  one  of  the 

anthers ;  5  and  6,  views  of  pollen  highly  magnified. 


iminecliately,  the  flowers  which  have  been  operated  upon  should  be  covered 
with  a  stout  paper  bag  and  the  mouth  tied  tightly  about  the  twig,  so  that 

no  insect  can  get 
in.  Flower  clus- 
ters of  th  e  variety 
of  apple  which 
is  to  supply  the 
pollen  and  be  the 
male  parent  of 
the  future  seed- 
lings, should  be 
gathered  just  be- 
fore the  buds 
open,  and  the 
twigs  put  in 
water  until  the 
blossoms  open 
and  the  pollen  is 
shed,  which  can 
be  easily  detect- 
ed as  the  anthers 
burst  open,when 
the  pollen  be- 
comes quite  vis- 
ible to  the  naked 

eye.  If  the  flowers  are  taken  in  the  orchard  after  they  open  there  is  every  prob- 
ability that  insects  may  have  deposited  pollen  from  other  varieties  there,  and 
thus  the  parentage  of  the  crossbred  variety  would  not  be  certain.  When  the 
pollen  and  stigmas  are  ready,  the  bag  is  removed  and  the  stis^mas  then  well 
covered  with  the  pollen.  This  may  either  be  eftected  by  holding  the  flower 
in  the  fingers  and  rubbing  the  anthers  against  the  stigmas,  by  putting  some 
of  the  pollen  on  the  finger  nail  and  thus  rubbing  it  on,  or  by  applying  it  on 
the  end  of  a  knife  or  some  other  flat  surface.  The  camel's  hair  brush 
which  is  often  recommended  is  not  a  safe  thing  to  use,  as  pollen  may  stick  in 
the  hairs,  and  if  several  kinds  are  worked  with  there  will  be  no  certainty  as 
to  the  parentage.  After  this  operation  has  been  performed  the  bag  should  be 
put  on  again  and  tied  tightly  as  before.  A  label  should  then  be  attached  to 
the  twig,  on  which  should  be  written  a  number,  the  names  of  the  male  and 
female  parents,  the  number  of  flowers  operated  on,  and  the  date  on  which  the 
work  was  done.  This  record  should  also  be  kept  in  a  notebook.  When  the 
blossoming  period  is  over  and  the  iruit  is  well  set  the  paper  bag  should  be 
removed,  a  record  taken  of  the  number  of  apples  which  have  set,  and  then  a 
gauze  or  muslin  bag  tied  over  the  fruit  instead  of  the  paper  one.  The  apples 
should  then  be  left  to  grow  and  ripen  in  the  orchard.  Late  apples  whicli  are 
not  thoroughly  matured  when  harvested  should  be  left  as  long  as  possible 
before  the  seeds  are  taken  out.  The  seeds  should  be  removed,  however,  in 
time  to  sow  them  before  winter  sets  in.  They  should  be  counted  and  the 
number  recorded  with  the  other  data,  and  then  treated  the  same  as  has 
already  been  recommended  in  the  paragraph  on  Seedling  Varieties. 

Much  systematic  work  has  been  done  in  Canada  in  originating  varieties 
of  apples  by  cross-fertilization  and  hybridization.  To  the  late  Chas.  Arnold, 
of  Paris,  Ont.,  and  to  the  late  P.  C.  Dempsey,  of  Trenton,  Ont.,  is  due  great 
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credit  for  work  done  at  a  time  when  few  were  interested  in  the  scientific 
aspects  of  fruit  growing,  The  Ontario  apple,  which  was  originated  hy  Chas. 
Arnold  by  crossing  the  Northern  Spy  with  theWagenerjis  a  worthy  memorial 
to  that  gentleman,  it  being  one  of  our  best  and  most  profitable  commercial 
apples.  The  Trenton  and  Walter  apples  are  two  of  Mr.  Dempsey's  crosses, 
and  are  among  the  best  apples  of  their  season.  The  late  horticulturist  of  the 
Central  Experimental  Farm,  Mr.  John  Craig,  also  did  some  work  in  this 
direction,  and  it  is  expected  that  his  crosses  will  begin  to  fruit  next  year. 
During  the  past  two  years  we  have  done  a  limited  amount  of  work  also,  the 
object  being  to  obtain,  if  possible,  hardy,  late-keeping,  productive  apples  of 
fine  colour  and  good  quality,  which  are  much  needed  in  northern  and  eastern 
Ontario  and  the  Province  of  Quebec.  Both  seasons  the  Mcintosh  Red  and 
Lawver  apples  have  been  used  for  this  work.  They  are  good  sized  red  apples, 
and  are  perfectly  hardy  at  Ottawa,  being  also  annual,  though  not  heavy, 
bearers.  The  Mcintosh  Red  apple  is  probably  unsurpassed  in  quality  by  any 
apple  of  its  season.  The  Lawver  apple  is  the  best  keeping  apple  yet  fruited 
at  the  Central  Experimental  Farm,  it  having  been  kept  in  good  condition  in 
an  ordinary  cellar  for  over  a  year.  Both  of  these  apples  have  been  used  as  the 
male  and  female  parents,  and  it  is  hoped  that  an  apple  will  be  originated  from 
them  which  will  supply  a  long  felt  want  in  the  colder  parts  of  the  country. 
The  most  comprehensive  and  extensive  work  of  this  kind,  however,  has  been 
done  by  Dr.  Wm.  Saunders,  Director  of  the  Dominion  Experimental  Farms, 
and  by  his  son.  Dr.  C.  E.  Saunders.  While  it  is  too  soon  yet  to  judge  of  the 
full  value  of  this  work,  the  results  have  been  so  satisfactory  and  encouraging 
thus  far  that  there  is  good  reason  to  believe  that  some  of  the  varieties  which 
have  already  fruited  will  prove  hardy  in  places  where  the  ordinary  apple  or 
crab  apple  will  not  survive  the  winters. 

The  following  extract  from  the  Director's  Annual  Report  for  1899  will 
give  some  idea  of  the  scope  and  results  of  this  work  : — 

*  During  the  spring  of  1887,  shortlv  after  the  work  of  the  Experimental 
Farms  was  begun,  a  number  of  varieties  of  seeds  was  kindly  forwarded  to 
the  director  by  the  late  Dr.  Regel,  who  at  that  time  had  charge  of  the  Royal 
Botanic  Gardens  at  St.  Petersburgh,  Russia.  Among  these  was  a  package  of 
the  seed  of  Pyrus  baccata,  a  wild  form  of  crab  apple  known  as  the  berried 
crab,  a  native  of  the  northern  parts  of  Siberia.  Young  trees  were  grown  from 
this  seed,  and  in  1890  and  1891  specimens  were  sent  to  the  Experimental  Farms 
at  Brandon,  Manitoba,  and  at  Indian  Head,  North-west  Territories,  to  test 
their  hardiness  in  those  localities.  These  trees  have  been  found  quite  hardy 
at  both  of  these  western  Experimental  Farms,  and  have  started  from  the 
terminal  buds  on  the  branches  every  year  since  they  were  planted. 

*  As  this  was  the  only  form  of  the  apple  which  had  proven  hardy  in  the 
Canadian  North-west,  after  several  years  experience  had  established  its  hardi- 
ness, a  series  of  experiments  were  instituted  to  improve  the  size  and  quality 
of  the  fruit,  which  in  its  native  form  is  not  much  larger  than  a  cherry,  and  is 
often  quite  astringent.     The  trees,  however,  bear  fruit  abundantly. 

*  In  the  spring  of  1894  this  small  wild  crab  was  crossed  with  several 
varieties  of  hardy  apples  such  as  Tetofsky  and  Wealthy,  also  with  some  of 
the  larger  crabs,  including  Transcendent,  Orange  and  Hyslop.  The  seeds 
obtained  from  these  crosses  were  sown  in  the  autumn  of  that  year  and  germi- 
nated the  following  spring,  producing  in  all  about  160  thrifty  young  trees. 
These  were  planted  the  next  year  in  a  small  orchard,  in  rows  5  feet  apart  each 
way.     Some  of  them  have  grown  very  rapidly  and  have  made  shapely  young 
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trees.  Daring  the  past  season  (1899)  86  of  these  trees  have  fruited  and  some 
of  them  have  borne  heavy  crops.  The  fact  that  so  many  of  these  cross-bred 
trees  have  frnited  on  the  fourth  year  from  the  sowing  of  the  seed  is  very 
encouraging  and  indicates  a  very  early  bearing  habit.  Of  the  36  trees  which 
have  fruited  this  year,  five  have  borne  fruit  of  such  size  and  quality  as  to 
justify  their  being  named  and  propagated.  Several  others  among  those  which 
have  fruited  are  promising  and  will  be  further  tested.  Most  of  those  of  less 
promise  have  been  dug  up  and  destroyed,  so  as  to  give  the  remaining  speci- 
mens more  room.  Following  are  the  names  and  descriptions  of  the  five 
varieties  referred  to,  given  in  what  is  believed  to  be  the  order  of  their  merit. 

*  Charles, — A.  cross  of  Tetofsky  male  on  Pyrus  baccata  female.  Tree  a  very 
upright  and  vigorous  grov^er  with  large  leathery  leaves.  The  blossoms  are 
deep  pink  in  bud,  pinkish  white  when  open,  large  with  wide  petals.  The  fruit 
set  well  and  the  tree  was  fairly  well  laden,  the  fruit  being  distributed  very 
evenly  over  the  tree.  It  was  ripe  September  8,  size  1  i\th  inches  across,  1  i*.th 
inches  deep,  very  distinctly  ribbed.  Colour  a  uniform  yellow,  very  attractive. 
Flesh  yellow,  solid,  crjsp,  juicy,  mildly  acid  with  a  pleasant  flavour,  and  slightly 
astringent.  The  skin  is  thin  and  the  fruit  bakes  well.  When  compared  with 
the  Transcendent  crab,  the  size  was  practically  the  same,  and  the  acidity  and 
astringency  a  little  less  ;  stem  long,  calyx  persistent. 

^'Novelty. — A  cross  of  Wealthy  male  on  Pyrus  baccata  female.  Tree  fairly 
upright  and  a  vigorous  grower  with  good  foliage.  On  this  tree  there  were 
only  a  few  bunches  of  blossoms,  which  were  deep  pink  in  bud,  white  when 
open,  flowers  large,  petals  broad.  Fruit  ripd  September  19.  Size,  I J  inches 
across  and  1 J  inches  deep,  smooth,  colour  deep  red.  Flesh  a  pale  yellowish 
pink,  firm,  crisp  and  juicy,  sub-acid  and  of  fair  quality.  Stem  long,  calyx 
usually  persistent ;  bakes  well.  The  largest  and  best  of  the  Wealthy  crosses 
which  have  yet  fruited. 

''Aurora. — A  cross  of  Tetofsky  male  on  Pyrus  baccata  female.  Tree  a 
vigorous  grower,  upright  in  habit,  leaves  large,  thick  and  leathery,  blossomed 
freely.  Flowers  deep  pink  in  bud,  large  vhen  open  and  pure  white,  petals 
broad.  The  fruit  set  freely  and  was  ripe  September  11.  Size  liV  inches 
across,  liV  inches  deep.  Colour  bright  red  almost  all  over;  very  pretty; 
flesh  crisp,  juicy,  acid  and  of  fair  flavour ;  astringency  very  slight.  When  baked 
this  fruit  is  acid,  but  of  good  flavour.     Stems  long,  calyx  persistent. 

'^ Progress. — A  cross  of  Wealthy  male  on  Pyrus  baccata  female.  The  tree 
is  a  vigorous  grower  and  fairly  upright  in  habit.  It  blossomed  freely ;  the 
blossoms  were  deep  pink  in  bud,  pinkish  white  when  open,  flowers  large, 
petals  wide.  Fruit  ripe  September  14.  Size  li%  inches  across  and  1^\  inches 
deep.  Colour  red,  with  some  yellow  and  with  a  dark  red  cheek.  Flesh  very 
firm,  crisp,  sub-acid,  juicy,  astringency  scarcely  perceptible ;  of  fair  flavour. 
Stem  long,  calyx  persistent. 

*' Prairie  U-em. — A  cross  of  Tetofsky  mal6  on  Pyrus  baccata  female.  This 
tree  is  a  moderately  vigorous  grower,  and  rather  spreading  in  habit.  It  was 
covered  with  blossoms,  which  were  pink  in  bud,  white  when  open,  of  medium 
size,  with  petals  of  medium  width,  and  was  covered  with  fruit  from  top  to 
bottom.  The  fruit  was  ripe  August  30.  Size  1  inch  across  and  1  inch  deep. 
Colour  brilliant  yellow  and  crimson.  Flesh  crisp,  juicy,  acid ;  flavour  good, 
almost  free  from  astringency;  excellent  for  jelly.  Deficient  in  size  but 
promising  for  its  earliness,  quality  and  profuse  bearing  habit. 

*  All  these  varieties  are  remarkable  for  the  persistent  manner  in  which  the 
fruit  is  attached  to  the  tree.     The  stems  are  so  firmly  fastened  that  they  re- 
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quire  a  considerable  effort  to  detach  them.  The  trees  are  all  very  strongly 
Imilt  with  the  branches  bound  to  the  trees  with  bands  of  woody  fibre  which 
are  difficult  to  break.  Root  grafts  were  made  of  some  of  these  varieties  in  the 
spring  of  1898,  chosen  on  account  of  their  promising  growth.  A  number  of 
tbefte  were  sent  at  that  time  to  Brandon  and  Indian  Head,  and  thirty-one 
specimens  of  twenty-two  varieties  survived  the  winter  at  Indian  Head  and  had 
made  fair  growth  by  the  close  of  the  season  in  1899.  At  Brandon  seventy- 
four  specimens  of  twenty-five  varieties  passed  safely  through  the  winter  of 
1898  and  made  fair  growth  in  1899.  In  both  these  collections  the  variety 
named  Charles  is  represented,  three  trees  of  this  apple  survived  at  Brandon 
and  two  at  Indian  Head.  A  further  supply  of  root  grafts  of  promising  sorts 
was  sent  last  spring,  and  now  that  the  fruit  of  the  five  varieties  referred  to  has 
proven  of  value  these  will  be  propagated  more  freely  and  arrangements  are  in 
progress  for  testing  them  in  many  different  parts  of  the  North-west  country. 
There  is  every  reason  to  expect  that  they  will  prove  generally  hardy  and  that 
they  will  be  highly  appreciated.  It  is  not  expected  that  these  new  fruits  will 
be  much  esteemed  where  larger  fruits  can  be  grown,  but  if  they  can  be  grown 
without  special  care  or  protection  by  farmers  generally  throughout  the  North- 
west country  and  the  colder  sections  of  Ontario  and  Quebec  where  the  larger 
sized  apples  do  not  succeed,  they  will  prove  a  great  boon  to  the  settlers  in 
those  districts,  and  furnish  a  wholesome  and  healthful  addition  to  the  food  of 
the  people. 

'  Since  five  good  sorts  have  been  found  among  the  first  thirty -six  of  these 
crosses  which  have  fruited,  it  is  probable  that  many  other  equally  good  or 
possibly  superior  sorts  will  occur  among  the  many  cross-bred  trees, — ^about  270 
now  growing  at  Ottawa — which  have  not  yet  fruited. 

^  Another  series  of  crosses  have  been  made  on  a  species  of  Pyrus  known 
as  Pyrus  prunifolia  and  its  hardiness  has  been  established  by  a  test  of  several 
years  on  both  of  the  North-west  experimental  farms.  The  natural  fruit  of 
this  species  is  nearly  double  the  size  of  of  P.  baccata.  The  first  crosses  in  this 
line  were  made  in  1896,  and  some  of  the  trees  from  this  source  are  now  two 
years  old  and  are  strong  and  vigorous  in  growth.  The  varieties  of  the 
different  crosses  with  Pyrus  prunifolia  number  about  200  in  all,  among  which 
there  will  no  doubt  be  many  interesting  sorts. 

^  The  results  reported  are  but  the  first  steps  in  a  series  of  experiments 
which  are  full  of  promise.  As  the  more  useful  pf  these  hybrids  bear  fruit  the 
seeds  of  the  finest  specimens  are  being  sown  from  which  we  may  expect  many 
interesting  sports.  Now  that  the  continuity  of  nature  has  been  broken  by  the 
work  of  cross-fertilizing,  the  method  of  selection  will  be  brought  to  bear  on 
the  best  of  the  seedlings,  from  some  of  which  increase  in  size  and  improvement 
in  quality  of  fruit  may  be  looked  for,  and  within  a  few  years  we  shall  doubt- 
less have  from  these  sources  a  considerable  number  of  useful  sorts  of  apples 
ripening  at  different  periods  in  the  season  which  will  endure  the  climate  of  all 
the  settled  parts  of  the  North-west  country.' 

BUD-VARIBTIES,   SPORTS. 

These  are  chance  variations  from  the  ordinary  types  which  are  sufficiently 
distinct  to  be  regarded  as  different  varieties.  For  instance,  if  the  fruit  on  one 
branch  of  a  tree  which  has  not  been  grafted  or  budded  is  quite  different  from 
that  on  the  others,  it  is  a  bud-variety.  Bud-varieties  may  be  propagated  and 
perpetuated  the  same  as  other  kinds. 
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PROPAGATION   BY   GRAFTING  AND  BUDDING. 

When  a  good  variety  has  been  originated,  more  trees  of  it  are  usually 
wanted,  and  the  process  of  increasing  the  number  is  called  propagation. 
Plants  which  come  true  from  seed,  are,  as  a  rule,  increased  by  growing  them 
from  the  seed ;  but  as  a  variety  of  apple  cannot  be  reproduced  in  that  way,  other 
methods  must  be  adopted,  and  recourse  is  had  to  grafting  and  budding. 
There  are  other  methods  of  propagation,  but  these  are  what  are  usually 
adopted  in  this  country.  In  grafting  the  apple,  the  name  scion  is  given  to  a 
cutting  of  wood  of  the  variety  that  it  is  desired  to  propagate.  The  stock  is 
the  tree  or  portion  of  the  tree,  be  it  young  or  old,  that  the  scion  is  to  be,  or  is, 
united  with.  As  it  is  only  through  the  stock  that  the  scion  can  procure  the 
sap  which  nourishes  it,  at  least  for  a  time,  the  former  must  be  furnished  with 
roots. 

Stocks. — Some  kinds  of  fruits  may  be  grafted  successfully  on  others  which 
are  closely  related  to  them  botanically,  such  as  the  pear  on  the  quince ;  but 
there  is  nothing  so  satisfactory  to  graft  the  apple  on  as  the  apple,  and,  under 
certain  circumstances,  the  crab  apple. 

Although  the  stock  and  8cion£  are  united  by  the  process  called  grafting, 
both  of  them  retain,  almost  entirely,  their  individual  characteristics.  The 
stock  does,  however,  modify  the  vigour  and  fruitrulness  of  the  variety  grafted 
on  it.  If  a  variety  is  grafted  on  a  dwarf  or  slower  growing  tree  than  itself 
the  result  is  that  the  stock  tends  to  dwarf  it,  as  a  sufficient  quantity  of  crude 
sap  does  not  pass  through  it  to  maintain  the  natural  vigour  of  the  top ;  and  as 
a  lessening  in  vigour  tends  to  the  development  of  fruit  buds,  this  kind  of 
stock  is  often  used  for  the  purpose  of  inducincr  fruitfulness  in  a  variety  and 
for  dwarfing  the  tree.  The  Paradise  stock  of  Europe  is  an  example  of  this 
kind  of  stock.  There  is,  however,  often  such  a  difference  in  the  growth  of  the 
stock  and  the  variety  grafted  on  it  that  the  result  is  not  satisfactory.  It  is 
quite  possible  that  the  stock  may  have  the  effect  of  making  the  tree  hardier, 
as  if  growth  is  checked  the  wood  may  ripen  better.  In  top-grafted  trees, 
great  care  should  be  taken  that  the  stock  is  a  vigorous  crowing  variety,  as,  if 
it  is  not,  the  union  may  be  bad,  or  the  top  outgrow  it  and  the  tree  will  become 
top  heavy  and  finally  break  down.  While  good  results  have  been  obtained 
by  top-grafting  on  crab  apple  stock,  it  is  not  very  satisfactory  and  should 
not  be  used  unless  in  exceptional  cases,  as  the  union  is  often  bad  or  the  grafted 
part  outgrows  the  scion. 

Dwarf  or  slow-growing  stocks  are  not  recommended  for  use  in  any  but 
the  coldest  parts  of  the  country.  The  stocks  used  in  rocit  grafting  and  bud- 
ding in  the  districts  where  the  best  apples  can  be  raised  successfully  are 
usually  obtained  from  apple  seeds  which  are  procured  at  cider  mills  or  any- 
where else  where  they  can  be  got  easily  and  in  large  quantities,  and  no  pains 
are  taken  to  learn  what  varieties  produced  the  seeds.  Stocks  grown  from 
this  kind  of  seed,  while  quite  satisfactory,  as  a  rule,  are  not  desirable  in  the 
coldest  parts  of  the  country  where  root-killing  is  liable  to  occur,  as  individual 
trees  vary  much  in  hardiness,  and  one  might  graft  a  hardy  variety  on  a  tender 
stock  without  knowing,  it.  At  Ottawa,  what  stocks  are  required  for  root- 
grafting  are  usually  grown  from  seeds  of  the  Martha  crab,  which  is  a  very 
hardy,  vigorous  sort.  Seeds  from  the  hardiest  varieties  of  both  apples  and 
crab  apples  are  more  likely  to  produce  hardy  stocks  than  if  the  seeds  were 
obtained  promiscuously. 
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For  the  very  coldest  parts  of  Canada  where  the  apple  can  be  grown  at 
all,  the  berried  crab,  Fyrus  baccaUiy  will  probably  make  the  most  satisfactory 
stock  for  root-grafting  or  budding.  It  is  perfectly  hardy  at  Indian  Head, 
N.W.T.,  where  the  winters  are  very  severe,  bavins:  endured  the  climate 
there.  The  seeds  from  which  the  stocks  are  to  be  grown  for  root-grafting 
or  budding  should  be  treated  in  the  manner  already  described  under  the 
heading  'Seedling  Varieties.'  It  is  important  to  cultivate  the  young  trees 
thoroughly  the  first  season  if  it  is  desired  to  use  them  for  root-grafting  during 
the  following  winter.  Only  the  strongest  should  be  used  for  this  purpose, 
and  the  others  left  to  grow  for  another  seuson,  when  they  may  be  used  for 
budding,  if  propagation  is  done  that  way,  or  for  root-grafting  «s  before.  They 
will  not  be  large  enough  for  budding  the  fire-t  season.  If  it  is  known  that  a 
hardy  variety  is  growing  on  its  own  roots,  hardy  stocks  may  be  obtained  if 
pieces  of  the  roots  are  cut  off  and  scions  grafted  on  them. 

There  are  many  of  the  best  apples  which  will  not  succeed  in  certain  parts 
of  Ontario  and  Quebec  when  grown  in  the  ordinary  way,  as  they  «re  either 
root-killed,  or  sunscalded  so  bad)y  that  they  die  from  the  eft'ect  of  it.  Experi- 
ments conducted  at  the  Centml  Experimental  Farm  go  to  prove  that  by  top- 
grafting  these  varieties  on  hardy  stocks  some  will  grow  well  and  produce  fruit 
of  fine  appearance  and  quality.  To  obtain  these  stocks  it  is  necessary,  first  of 
all,  to  have  hardy  roots.  This  may  be  eflfectcd  to  a  large  extent  by  raising 
seedlings  from  the  very  hardiest  apples  or  crab  apples.  A  variety  is  then 
grafted  or  budded  on  them,'which  forms  a  straight,  clean  trunk  which  does  not 
sunscald,  and  on  this  variety  is  top  grafted  the  kind  that  does  not  succeed 
when  grown  in  the  ordinary  way.  The  surest  way,  however,  of  obtaining 
hardy  stocks  is  to  grow  the  hardy  varieties  on  their  own  roots  as  explained 
in  the  paragraph  on  Root-grafting. 

SCIONS. 

As  much  of  the  success  in  grafting  depends  on  the  condition  and  quality 
of  ihe  scions,  too  much  stress  cannot  be  laid  on  the  importance  of  having 
them  of  the  best  quality  and  in  the  best  condition  at  the  time  of  grafting. 

Scions  may  be  cut  any  time  after  the  wood  is  well  ripened  in  the  autumn 
and  before  the  buds  begins  to  swell  in  the  spring.  The  best  time,  however, 
is  in  the  autumn,  as  they  may  then  be  kept  in  the  condition  desired.  If  they 
are  cut  in  cold  weather,  in  winter,  the  trees  from  which  they  are  taken  may 
be  injured  if  large  numbers  are  removed  from  them,  as  the  bark  is  liable  to 
split,  there  is  less  sap  also  in  the  scions  at  that  time  and  thus  the  chance  of 
their  drying  up  is  greater  than  if  they  were  cut  in  the  autumn.  One  cannot 
tell  very  well,  either,  in  winter  whether  ihe  young  w^ood  has  been  injured  or 
not.  Scions  should  be  cut  from  healthy,  bearing  trees.  The  v/ood  of  old 
trees  is  liable  to  be  diseased,  and  if  diseased  wood  is  used  it  is  likely  to  pro- 
duce a  diseased  tree  when  grafted.  Scions  should  also  be  cut  from  the  most 
productive  trees.  Occasionally,  one  or  more  trees  of  a  variety  will  produce 
more  and  heavier  crops  than  the  others.  If  scions  are  taken  from  these 
trees,  the  probability  is  that  a  larger  proportion  of  the  grafted  trees  will  pro- 
duce crops  like  the  trees  from  which  the  scions  were  taken  than  they  other- 
wise would.  The  scions  should  be  cut  from  the  wood  of  the  current  season's 
growth,  as  older  wood  is  not  satisfactory.  The  buds  should  be  well  developed 
and  the  wood  thoroughly  ripened.  It  is  not  wise  to  use  the  water  sprouts  or 
young  shoots  which  spring  from  the  main  branches  or  trunk  for  this  purpose. 


19 


They  may  not  be  thoroaghty  ripened,  and  it  is  also  posBible  that  sprouting 
propensitieB  may  be  thas  more  developed  in  the  grafted  trees.  The  entire 
Beason's  growth  may  be  cat  off  and  packed  away  nntil  required  for  grafting, 
when  it  shoald  be  cut  into  pieces  from  foar  to  six  inches  in  length  having  three 
well  developed  buds. 

Saons  may  be  kept  in  good  condition  in  moss,  saw-dast,  sand,  or  forest 
leaves.  The  last  named  are  foand  very  satiB&ctory  at  Ottawa.  These  mater- 
ials shonld  be  slightly  moist,  but  not  wet ;  the  object  being  to  keep  the  scions 
fresh  and  plump  without  there  being  any  danger  of  them  rotting.  They 
should  be  kept  in  a  cool  cellar  which  is  not  too  dry,  and  should  remain  dormant 
until  ready  for  use. 

Root-Graftivg.  The  cheap- 
est and  one  of  the  best  me- 
thods of  pTopaeating  apples, 
especially  in  Canada,  is  by 
root-gracing.  The  strongest 
of  the  young  stocks  wffich 
have  been  grown  in  the  man- 
ner already  described  are 
heeled  in  during  the  autumn 
in  a  cool  cellar  in  moist  sand. 
Grafting  may  be  done  any 
time  during  the  winter,  but 
it  is  Qsually  not  started  until 
January  or  Febroary.  Whip 
or  tongue  grafting  is  the 
method  usually  employed. 
As  only  the  root  is  required, 
the  trunk  and  branches  are 
cut  off  and  thrown  away.  As 
there  is  but  little  advantage 
in  using  the  whole  root,  it 
may  be  divided  into  several 
pieces,  much  depending  on  its  size.  Each  piece  should  be  at  least  four  inches 
long.  A  smooth,  sloping  cut  npwards,  about  two  incheejong,  is  made  across  the 
mam  part  of  the  root  most  suitable  to  receive  the  scion.  The  scion  is  prepared 
by  cutting  off  a  piece  of  the  wood  procured  for  this  purpose  in  the  autumn 
from  four  to  six  inches  long  and  with  about  three  well  developed  buds  on  it ; 
a  smooth,  sloping  cut  downwards  and  across  it  is  now  made  of  about  the  same 
length  as  that  already  made  on  the  stock.  Clefts  are  now  made  in  the  sloping 
Buiface  of  both  scion  and  stock,  in  the  fonner,  upwards ;  and  in  the  latter, 
downwards.  They  afe  then  joined  together  by  forcing  the  tongue  of  the  scion 
mto  the  cleft  of  the  stock.  The  inner  bark,  or  cambium,  of  both  scion  and 
stock  should  be  in  contact  with  one  another  on  at  least  one  side  of  the  graft, 
as  it  is  at  this  point  of  contact  where  the  union  be^ns  to  take  place.  In  order 
to  ensure  a  speedy  and  successful  union,  waxed  cotton  thread  is  wound  tightly 
around  to  hold  the  parta  together.  Amateurs  are  also  advised  to  rub  grafting 
wax  all  over  where  the  two  parts  are  joined,  as  with  this  treatment  success  is 
likely  to  be  more  certain. 

The  operation  having  been  completed,  the  grafts  are  packed  away  in  moss 
or  sawdast  antil  spring.     They  are  then  planted  out  in  narsery  rows  about 
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three  feet  apart  and  one  foot  apart  in  the  rows,  the  point  of  anion  beine  about 
three  inches  below  the  surface  of  the  soil.  Tlie  ground  should  then  he  kept 
thoroughly  cultivated  throughout  the  season.  Some  varieties  of  apples  throw 
out  roots  quite  readily  from  the  scion  and  after  a  time  they  thus  become  prac- 
tically on  their  own  roots.  If  it  is  desired  to  have  a  variety  on  its  own  roots, 
a  scion  from  eight  to  twelve  iuchea  long  may  be  used  and  the  graft  planted 
deep  in  the  nursery  row,  only  leaving  one  bud  of  the  scion  above  the  surface 
of  the  ground.  Roots  will  then  be  thrown  out  on  the  scion,  and  when  the 
tree  is  dug  the  stock  may  be  cat  away,  and  the  tree  will  then  be  on  its  own 
roots.  Or,  on  the  other  hand,  a  piece  of  root  from  a  tree  of  the  same  variety 
as  the  scion  may  be  need  as  the  stock. 

Crown-Grafting.  Crown-grafting  is  usually  done  on  young  stocks  in  the 
norsery  row  in  the  spring.  The  trees  are  cut  at  or  just  beneath  the  surface  of 
the  soil  at  the  crown  or  collar.  A  sloping  cleft  is  then  made  in  the  side  of 
the  crowD  and  a  acion,  cut  wedge-shape  at  the  lower  end,  is  inserted  in  the 
cleft.  The  same  precautions  should  be  observed  as  in  root-grafting,  of  having 
the  inner  bark  of  both  stock  and  scion  touching  on  at  least  one  side.  The 
grafted  part  should  then  be  well  covered  with  grating  wax,  in  order  to  exclude 
the  air.  The  trees  usually  make  a  strong  growth  when  grafted  in  this  way, 
but  as  the  work  has  to  be  done  in  April  before  growth  begins  it  is  often  incon- 
venient to  do  it  at  that  busy  season  of  the  year. 

Top-Grafting.  Where  there  are  trees  which  produce  poorer  unprofitable 
fruit  they  may  be  made  to  bear  good  fruit  by 
top-grafting  other  varieties  upon  them.  If  it 
is  desired  to  grow  a  variety  which,  when 
grown  in  the  ordinary  way,  proves  a  failure, 
on  account  of  root-killing  or  sunscalding,  it  is 
possible  to  grow  it  auccesefiilly  by  top-graft- 
ing. Varieties  which  ordinarily  take  a  long 
time  to  come  into  bearing  will  fruit  much 
sooner  when  top-grafted.  These  are  some  of 
the  most  important  results  which  may  be 
obtained  by  thie  method. 

Up  to  the  present  time  in  Canada,  top- 
grafting  has  usually  been  done  on  old  or 
'  bearing  trees  which  produced  poor  fruit,  and 

as  very  satisfactory  results  have  been  oh- 
tained  this  practice  will  continue  to  be  po- 
pular. 

The  work  is  done  in  the  spring  before 
growth  begins,  but  it  is  possible  to  graft 
successfully  even  when  the  trees  are  coming 
into  leaf,  provided  the  scion  is  quite  dormant, 
but  the  chances  of  success  are  much  lessened 
if  it  is  done  late.  As  the  shock  to  a  large 
Kiampif  of  cisft  <jniftin?,  tree  would  be  very  great  if  all  or  nearly 

all  of  the  branches  on  which  the  leaves  develop  were  cut  off  the  first  season, 
from  three  to  four  years  should  be  devoted  to  removing  the  top  of  the  tree. 
If,  however,  a  large  number  of  scions  are  inserted,  the  top  may  be  changed  in 
less  time,  but,  as  a  rule,  it  is  not  wise  to  do  it  in  less  than  three  years.  Further- 
moro,  a  too  severe  pruning  at  one  time  will  cause  a  large  number  of  shoots  to 
grow  on  the  tree,  and  considerable  labour  will  be  involved  in  removing  them 


21 

if  man;y  trees  are  grafted.     Cleffc-grafting  is  usually  adopted  in  top-working 
trees,  it  being  a  simple  and  satisfiEictory  method. 

The  branches  to  be  grafted  should  not  exceed  an  inch  and  a-half  or  two 
inches  in  diameter.  K  they  are  larger  it  is  so  long  before  the  stub  heals  over 
that  disease  may  set  in.  It  is  possible,  however,  to  graft  larger  branches  by 
putting  in  more  scions,  The  top-grafting  of  a  large  tree  should  be  done  with 
a  view  to  having  the  new  top  as  symmetrical  as  possible,  and  great  care  should 
be  taken  in  selecting  the  branches  to  be  grafted  upon.  After  the  branch  is 
sawn  off  it  is  cleft  by  means  of  a  mallet  and  strong  knife  to  the  depth  of  an 
inch  and  a-half  to  two  inches.  It  is  held  open  to  receive  the  scion  by  driving 
a  wedge  into  it.  Scions  for  use  in  top-grafting  are  cut  from  dormant  wood 
which  has  been  kept  in  good  condition  in  the  manner  already  described.  They 
should  have  about  three  strong  buds  and  be  cut  wedge-shape  at  the  base,  one 
side,  however,  being  a  little  thicker  than  the  other.  Two  scions  are 
now  inserted  in  the  cleft  of  the  stub,  with  the  wide  side  of  the  wedge  on  the 
outside,  and  thrust  down  until  the  lowest  bud  is  almost  on  aline  with  the  edge 
of  the  stub.  The  inner  bark  of  both  scion  and  stub  should  meet  at  some 
point,  so  that  the  union  will  take  place  readily,  and  this  is  more  easily  effected 
if  the  scion  is  given  a  slightly  outward  slope  when  inserted.  When  the  wedge 
has  been  withdrawn  from  the  cleft  the  advantage  of  having  the  wedge-shaped 
end  of  the  scion  thicker  on  one  side  will  be  apparent,  as  it  will  be  held  much 
more  tightly  than  if  both  sides  were  the  same.  If  the  scion  is  not  a  tiglit  fit 
all  along,  there  is  something  wrong  in  the  way  it  has  been  cut  or  the  stub  ha« 
been  cleft.  The  cut  parts  should  now  be  covered  with  grafting  wax  to  exclude 
the  Bxr  and  hold  the  scion  in  place.  Cotton  is  also  sometimes  wrapped  around 
the  wax  in  order  to  more  effectively  hold  the  scion  in  place.  If  both  of  the 
scions  grafted  on  a  stub  should  grow,  the  weaker  one  should  be  removed  after 
the  other  is  well  united  and  the  surface  of  the  stub  at  least  partially  healed  over. 

It  is  often  desirable  to  top-graft  young  trees,  and  this  may  be  done  very 
readily.  The  main  branches  are  cut  back  to  within  a  short  distance  of  the 
trunk,  and  the  scions  grafted  on,  either  by  cleft  or  whip  grafting.  The  closer 
the  grafted  part  is  to  the  trunk,  the  better,  as  the  tree  will  be  stronger  than 
if  the  union  occurred  further  out  on  the  limb,  since  the  growth  of  graft  and 
sdon  may  not  be  equah  It  is  possible  to  cut  off  the  whole  top  of  the  tree  and 
eraft  successfully  on  the  main  trunk,  when  the  tree  is  young,  but  unless  one 
18  sure  that  the  union  will  be  perfect  and  the  top  not  outgrow  the  stock,  it  is 
better  not  to  run  the  risk  of  losing  the  tree.  Furthermore,  if  the  whole  top 
is  cut  off  there  will  be  such  a  growth  the  first  season  that  the  scions  are  liable 
to  get  broken  off.  In  top-grafting  a  young  tree  that  has  been  planted  from 
three  to  five  years,  it  is  better  to  take  two  seasons  to  do  the  work,  as  the 
results  will,  as  a  rule,  be  more  satisfactory. 

It  is  necessary  to  examine  the  grafted  trees  during  the  summer  and 
remove  any  young  shoots  from  the  stocks  which  are  interfering  with  the 
scions.  It  is  not  wise,  however,  especially  when  the  tree  has  been  cut  back 
severely  for  grafting,  to  remove  all  the  shoots  until  the  grafts  have  grown 
considerably  and  furnish  a  good  leaf  surface.  In  the  chapter  on  stocks,  refer- 
ence was  made  to  the  top-grafting  of  tender  varieties  on  hardy  stocks,  in 
order  to  make  the  former  hardier.  The  trees  should  be  double  worked  as 
described  there,  planted  out  in  the  orchard,  and  when  large  enough,  which 
will  be  in  two  or  three  years,  top-grafted  with  the  tender  sorts. 

In  1896,  trees  of  McMahon  White,  Gideon,  Haas,  and  Hibernal  apples 
were  planted  in  the  orchards  at  the  Central  Experimental  Farm.     These  are 


all  very  hard;,  strong-growing  varietiea  which  do  not  eunscald  at  Ottawa  and 
which  are  fine,  BtrMght-tranked  trees.  The;  were  grafted  on  hardy  roots. 
In  1898  the  work  of  top-graftiDg  these  with  Tarieties  that  are  not  perfectly 

hardy  was  begun,  and  up 
to  the  present  time  the 
followiug  sorts  have  been 

f  rafted  : — Baldwin,  Belle 
e  Boskoop,  Benoni,  Dom- 
ine.  Early  Harvest,  Esopus 
Spitzenburg,  Fallawater, 
Keswick  Oodljn,  King  of 
Tompkins  Co.,  Mouier, 
l^ewtown  Pippin,  North- 
em  Spy,  Ontario,  Ehode 
Island  Greening,  Home 
Beauty,  Sutton  Beaoty, 
Wagener,  Winesap,  and 
York  Imperial.  Few  of 
these     varieties    can     be 

grown  SQCcessfuUy  at 
ttawa  as  standard  trees. 
Top-grafted,  they  have  al- 
ready endured  two  winters 
and  the  terminal  growth 
has  not  been  injured.  This 
work  will  be  continued  un- 
til all  the  best  varieties  of 
apples  which  are  likely  to 
grow  here  have  been  test^ 
ed.  The  results  of  this  ex- 
periment will  be  watched 
with  much  interest  from 
year  to  year.  To  show 
the  posaibilities  in  this  di- 
rection, it  may  be  said  that 
in  1891  a  tree  of  Duchess 
and  two  trees  of  "Wealthy 
were  top-grafted  with 
Northern  Spy,  which  will 
not  live  at  Ottawa  when 
grown  as  a  standard  tree. 
All  of  these  fruited  in 
1897.  The  grafts  on 
Duchess  produced  fruit  in 
Part  of  tm^  u.i>-g™ftc!(i.  1897  and  1899,  and  those 

on  main  Btcm.  ojj  Wealthy  in  1897  and 

1898.  The  wood  of  the  Northern  Spy  appears  quite  hardy,  and  if  the 
Duchess  and  Wealthy  had  been  stronger  growing  stocke  it  is  probable  that 
good  crops  would  have  been  produced  for  many  years,  but  the  Northern 
Spy  is  outgrowing  the  stocks  and  soon  the  trees  wiy  be  so  top  heavy  that 
they  will  nkely  break  off  in  a.  severe  storm.  It  is,  then,  not  wise  to  top- 
gBaft  a  strong-growing  variety  on  a  weak-growing  stock. 
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Bvdding.  Although  grafting  is  a  much  more  common  method  of  propa- 
gating apples  than  budding,  the  latter  has  some  advantages  over  the  former 
and  can  also  be  done  at  a  time  when  graftmg  could  not  be  performed  success- 
fnlly. 

The  best  season  for  budding  the  apple  is  in  late  summer,  some  time  during 
August  being  the  best  time  for  Ontario  and  Quebec  Young  stocks  of  the 
second  season's  growth  from  seed  are  generally  used.  The  process  of  bud- 
ding adopted  for  apples  consists  in  insertmg  a  bud  with  very  little  or  no  wood, 
under  the  bark  of  the  stock  and  on  the  surface  of  its  wood.  It  is  called 
shield-budding. 

Budding  is  best  performed  when  there  is  still  sufBcient  sap  beneath  the 
bark  to  permit  of  the  latter  being  easily  raised  with  a  knife.  On  the  other 
hand,  if  the  work  is  done  when  the  tree  is  still  growing  vigorously  the  bud 
is  liable  to  be  ^  drowned  out,'  or,  in  other  words,  forced  out  by  reason  of  too 
much  sap  and  growth  of  the  stock. 

The  stock  which  is  to  receive  the  bud  should  be  at  least  three-eighths  of 
an  inch  in  diameter  near  the  ground.  The  lower  leaves  are  rubbed  off  to  a 
height  of  five  or  six  inches  to  enable  the  budder  to  work  more  freely.  A 
perpendicular  cut  is  now  made  in  the  stock  as  near  the  ground  as  possible 
from  an  inch  to  an  inch  and  a  half  long  and  preferably  on  the  north  side  of 
the  tree,  as  the  bud  will  not  be  so  readily  dried  out  by  the  sun  on  that  side. 
The  cut  should  only  extend  through  the  bark.  Another  cut  should  now  be 
made  across  the  top  of  the  perpendicular  one.  The  two  cuts  when  made  will 
appear  thus :  J 

The  buds  are  cut  from  well  developed  and  ripened  shoots  of  the  current 
season's  growth  of  the  variety  it  is  desired  to  propagate.  Before  the  buds  are 
removed  the  leaves  should  be  cut  off  the  shoots ;  a  piece  of  the  petiole  or  leaf 
stem  is  left,  however,  by  which  the  bud  may  be  handled  after  it  has  been 
removed.  A  very  sharp,  thin-bladed  knife  is  necessary  in  removing  the  bud. 
Knives  are  specially  made  for  this  purpose.  The  bud  is  cut  off  the  shoot 
downwards  or  upwards,  whichever  is  more  convenient,  the  general  practice, 
however,  is  to  cut  upwards.  The  length  of  the  piece  removed  with  the  bud 
should  be  iabout  one  inch  long,  and  the  cut  surface  smooth.  It  should  be 
quite  thin,  as  but  little  of  the  wood 
is  taken  with  the  bud«  The  buds  or 
twigs  should  be  kept  where  they 
will  not  dry  out  while  the  work  of 
budding  is  going  on.  The  bud  is 
inserted  under  the  bark  by  raising 
the  latter  with  the  blade  of  the 
knife  or  the  part  of  the  budding 
knife  made  for  that  purpose.  The 
bud  is  then  pushed  down  and  under 
the  bark  with  the  fingers,  and  finally 
the  piece  of  leaf  stalk  which  was 
left  when  it  was  removed  from  the 
twig  is  pressed  with  the  blade  of 
the  knife  to  bring  the  bud  into  the 
proper  position.  The  bark  on  each 
side  of  the  bud,  which  should  now 
be  under  the  bark  of  the  stock  will 
hold  it  in  position.     In  order  to  bring  the  bud  and  stock  into  close  contact 


Example  of  shield-budding, 
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and  prevent  the  former  from  drying  up  before  the  union  takes  place,  they 
should  be  tied  tightly  together  with  raffia  or  some  soft  string,  taking  care 
not  to  cover  the  bud  with  it  The  bud  should  unite  with  the  stock  in  two  or 
three  weeks,  and  after  that  time  the  string  should  be  cut,  as  otherwise  the 
bud  may  be  injured.  If  the  proper  season  has  beep  chosen  for  the  work  the 
bud  should  remain  dormant  until  spring.  If  it  starts  in  the  autumn  it  may 
be  killed  during  the  winter.  In  the  following  spring  the  stock  should  be  cut 
off  just  above  the  bud,  which  will  cause  all  the  strength  of  the  stock  to  be 
directed  into  the  bud  and  produce  rapid  growth,  three  feet  not  being  an 
exceptional  growth  for  the  first  season. 

Budding  is  now  a  very  popular  method  of  propagating  apples.  The  first 
season's  growth  is  greater  than  from  root-grafted  trees  and  there  is  a  larger 
proportion  of  straight  trunked  trees  by  this  method.  If  it  is  desired  also  to 
prevent  trees  from  becoming  on  their  own  roots,  budding  is  preferable,  as  trees 
propagated  in  this  way  may  be  planted  so  that  the  stock  is  just  at  the  surface 
of  the  soil  and  all  roots  are  thrown  from  it 


TOOLS  AND   APPLIANCES  USED   IN  PRUNING  AND  OBAFTING. 

"While  grafting  imple- 
ments and  appliances  are 
numerous,  the  ^ork  can  be 
done  with  a  few,  and  as  it  is 
not  often  convenient  for  the 
farmer  or  fruit  grower  to  get 
a  large  outfit,  only  the  reiAly 
necessary  things  are  men- 
tioned. These  are: — A  sharp, 
fine-toothed  hand  saw,  to  be 
used  for  sawing  ofi*  lar^e 
limbs,  or  for  making  the  stubs 
on  trees  to  be  top-grafted 
where  the  limbs  are  too  large 
to  be  cut  with  the  pruning 
knife. 

A  strong  pruning  knife 
for  cutting  the  smaller  limbs ; 
for  smoothing  the  wounds 
made  by  the  saw  or  pruning 
shears ;  for  trimming  off  torn 
edges  of  branches,  and  for  pruning  roots  of  young  trees  when  planting. 

A  budding  knife,  with  a  thin  steel  blade,  for  removing  buds,  having  an 
ivory  handle  which  is  made  thin  at  the  end  and  is  used  for  raising  the  bark. 
A  grafting  knife,  which  is  used  in  top-grafting  trees.  Home-made  graft- 
ing knives  can  be  easily  made.  A  strong,  sharp  blade  is  the  chief  requisite. 
Pruning  shears,  which  are  intermediate  in  their  uses  between  the  saw  and 
the  pruning  knife.  They  are  used  for  cutting  off  branches  which  are  too  large 
for  the  latter  and  too  small  to  need  the  saw  ;  for  rough  pruning  and  for  cutting 
scions. 

A  wedge  and  mallet  are  also  necessary  in  top-grafting  large  trees. 
Raffia,  which  is  one  of  the  best  tying  materials.     It  is  very  strong  and 
very  pliable  and  is  particularly  useful  for  bandaging  when  budding. 


Tools  used  by  the  fruit  grower. 
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Cotton  yarn,  which  is  used  for  tieinjg  root  grafts  and  is  one  of  the  roost 
satisfactory  materials  for  the  purpose.  The  size  known  as  l^o.  18  knitting 
cotton  is  the  best.  It  is  bought  in  balls,  which  should  be  soaked  for  a  few 
minutes  in  melted  grafting  wax  before  using.  The  yam  may  also  be  drawn 
through  melted  wax,  which  ensures  its  all  being  thoroughly  soaked,  and  is, 
perhaps,  on  this  account  preferable  to  soaking  the  ball. 

There  are  many  kinds  of  grafting  wax  recommended,  but  it  is  unneces- 
sary to  enumerate  them  all.  One  of  the  cheapest  and  best  is  that  recom- 
mended in  The  Horticulturist's  Rule  Booky  under  the  name  *  Reliable  Wax/ 
the  receipt  of  which  is  as  follows : — 

'  Reliable  Wax. — Resin,  4  parts,  by  weight ;  beeswax,  2  parts ;  tallow, 
1  part.  Melt  together  and  pour  into  a  pail  of  cold  water.  Then  grease  the 
hands  and  pull  the  wax  until  it  is  nearly  white.  One  of  the  best  waxes  for 
either  indoor  or  outdoor  use.'  This  should  be  heated  before  using  if  too 
hard. 

The  principal  value  of  grafting  wax  is  to  exclude  air  from  the  wound,  and 
thus  prevent  the  wood  from  drying  before  a  union  takes  place.  A  good  graft- 
ing wax  should  not  crack  when  on  the  tree,  else  the  air  will  reach  the  wound 
and  the  wax  prove  of  little  value.  Many  materials  may  be  used  instead  of 
grafting  wax  for  this  purpose,  one  of  the  simplest  being  a  mixture  of  clay  and 
cow  dung,  but  grafting  wax  is  much  to  be  preferred.  Strips  of  cotton  are 
often  used,  especially  in  top-scrafting  and  crown-grafting,  for  wrapping 
around  the  wound  after  the  wax  has  been  applied  for  the  purpose  of  helping 
to  exclude  the  air,  and  also  to  assist  in  holding  the  scion  in  position  until  the 
union  takes  place.  This  cotton  is  unnecessary  if  good  grafting  wax  is  used ; 
but  if  a  very  valuable  variety  is  grafted  it  is  safer  to  use  the  cotton,  as  when 
the  growth  of  the  scion  is  rapid  there  is  a  chance  of  its  getting  broken  off 
durine  the  first  season  before  it  is  thoroughly  united  with  the  stock.  Large 
wounds  on  trees  should  be  covered  with  some  material  that  will  protect  the 
cut  surface  from  the  weather,  prevent  disease  from  setting  in,  and  which  will  not 
peel  oft'  easily.  A  good  dressing  of  lead  paint  is  probably  the  best  material 
to  use  for  this  purpose.     Qrafting  wax  may  be  used  on  smaller  branches. 

THE  NUBSBRY. 

Although,  as  a  rule,  it  will  be  the  most  convenient  plan  to  buy  trees  from 
the  professional  nurseryman,  yet  he  who  propagates  apple  trees  by  root  grafting, 
crown  grafting,  or  budding,  for  his  own  use,  should  have  a  nursery  m  which 
to  grow  them  until  they  are  ready  for  the  orchard.  A  good  sandy  loam  soil, 
which  does  not  bake  and  is  well  drained,  is  best  suited  for  this  purpose,  and 
will  grow  the  strong,  healthy  trees  which  are  desired.  The  ground  should 
be  thoroughly  prepared  and  the  young  trees  planted  about  12  inches  apart,  in 
rows  from  2  J  to  8  feet  apart.  Cultivation  should  be  thorough  up  to  about  the 
middle  of  July,  when  it  should  cease,  as  in  colder  climates,  especially,  it  is  very 
desirable  that  the  wood  ripen  well,  and  late  cultivation  would  encourage  late 
growth.  It  will  be  necessary  the  first  year  the  grafted  or  budded  trees  are 
growing  in  the  nursery  to  go  over  them  carefully  and  cut  out  any  shoots  which 
may  be  coming  from  the  stocks,  and  also  to  reduce  the  graft  to  one  stem 
should  more  develop.  If  any  side  branches  grow,  however,  they  should  be 
left  intact  In  small  nurseries  it  is  sometimes  advisable  to  tie  the  young  trees 
to  stakes  the  first  season.  This  will  make  them  straighter  and  will  help  to 
keep  them  from  being  broken.     These  trees  may  be  planted  in  the  orchard 
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the  following  spring  if  one-year  old  trees  are  to  be  used.  By  the  end  of  the 
second  year  or  the  beginning  of  the  third,  after  the  branches  have  been  pruned 
to  the  proper  height  and  the  tops  shaped,  the  trees  will  be  in  the  best  condition 
for  planting  in  the  orchard. 

THE  ORCHARD. 

Site  and  Soil — ^The  farmer's  orchard  is,  as  a  rule,  near  the  house,  and 
probably  will  be  in  the  future,  in  most  cases.  There  are  many  advantages  in 
having  it  there  which  will  offset  the  reason  why  it  should  not  be.  The  man 
who  makes  fruit  growing  his  main  business,  however,  should  consider  well 
before  deciding  where  he  will  plant  his  trees,  so  that  good  and  profitable 
returns  may  be  obtained.  There  has  been  much  debate  in  recent  years  as  to 
what  slope  is  best  suited  for  the  apple.  The  trees  planted  on  a  southern  or 
south-western  slope  are  more  subject  to  sunscald  than  if  planted  on  a  northern 
or  eastern  one.  On  the  other  hand  it  has  been  proven  that  in  a  very  severe 
climate,  trees  suffer  more  from  root  killing  on  a  northern  slope,  the  intensity 
of  the  frost  being  greater.  As  sunscalding  probably  causes  the  death  of  more 
trees  than  root  killing  where  the  apple  can  be  grown  at  all,  and  as  root  killing 
can  be  prevented  to  a  large  extent  by  growing  cover  crops,  a  northern  or 
eastern  slope  would  generally  be  best  It  is  not,  however,  necessary,  to  have 
the  orchard  on  any  slope,  but  sloping  land  is  usually  freer  from  early  frosts  and 
is  better  drained  than  level  land,  and  good  drainage  is  one  of  the  chief 
essentials  to  successful  apple  growing.  Good  natural  drainage  is  best,  but  if 
this  cannot  be  had  the  soil  should  be  thoroughly  drained  either  with  tiles  or  in 
some  other  way.  Trees  growing  in  badly  drained  soil  will  become  stunted, 
diseased,  short-lived  and  will  rarely  prove  profitable. 

The  question  of  spring  frosts  should  also  be  considered.  All  practical 
farmers  and  fruit-growers  know  that  spring  frosts  are  often  very  local, 
occurring  on  one  part  of  a  farm  and  not  on  the  other.  As  these  frosts  some- 
times mean  much  loss  if  they  occur  at  the  blossoming  period,  it  is  very 
important  to  avoid  choosing  a  site  where  they  are  liable  to  do  injury  if  another 
good  site  is  available  where  frosts  do  not  occur  so  often. 

It  is  important,  if  possible,  to  have  the  orchard  protected  in  some  way 
from  prevailing  winds,  and  natural  protection  is  an  important  factor  in 
successful  orcharding.  The  orchard  can,  however,  be  protected  by  planting 
windbreaks,  reference  to  which  is  made  elsewhere. 

Apple  trees  grow  well  in  almost  any  kind  of  soil  if  it  is  thoroughly 
drained.  It  is  this  adaptability  of  the  apple  which  causes  the  trees  to  be 
planted  frequently  on  poor  land ;  but  the  better  the  soil,  the  better  the  results 
will  be.  A  ^ood  orchard  soil  should,  in  the  first  place,  be  abundantly  supplied 
with  plant  K)od  in  a  form  that  may  be  made  easily  available.  It  should  be 
rich  in  humus  and  should  be  easily  worked,  and  if  ])ossible  it  should  be  of 
limestone  formation.  Sandy  soil  is  easily  worked,  but  is,  as  a  rule,  not  rich 
in  available  plant  food  and  is  also  lacking  in  humus.  Plant  food  also  which  is 
applied  in  the  form  of  barnyard  manure  and  artificial  fertilizers  is  easily 
leached  away  in  sandy  soil.  In  the  colder  parts  of  the  country  root-killing  is 
also  more  prevalent  in  sandy  soils.  Clay  land,  on  the  other  hand,  is  too  stiff 
and  is  hard  to  work,  the  soil  baking  easily,  and  making  it  difficult  to  cultivate. 
Where,  however,  the  ground  is  not  kept  cultivated  and  the  fertility  maintained 
by  top  dressing,  trees  are  grown  very  successfully  and  good  crops  produced  on 
this  kind  of  land.     The  trees  makq  less  growth  and  on  this  account  develop 
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more  fruit  bude  than  on  light  soils.'    Sandy  loam  and  clay  loam  soils  are,  as  a 
rule,  the  most  suitable,  and  probably  clay  loam  soils  are  the  best  for  apple 

f [rowing  in  the  best  apple-growing  districts.  Sandy  loam  soils  are  better 
iirther  north,  as  they  are  warmer.  Land  which  has  been  exhausted  of  much 
of  its  plant  food  by  growing  cereals  or  other  crops  upon  it  is  less  suitable 
for  orchard  purposes. 

Preparation  of  the  Land.  It  very  often  happens  that  the  farmer  or  fruit 
grower  suddenly  decides  to  plant  an  orchard,  ^o  previous  thought  had 
been  given  to  the  matter,  or  if  there  had,  nothing  was  done  to'  get  the  land 
into  better  condition  for  the  young  trees.  The  trees  are  bought,  the  land 
hastily,  and  not  very  well,  prepared  and  the  trees  set  out  to  take  their  chances. 
No  after  cultivation  will  fully  make  up  for  neglect  of  the  thorough  prepara- 
tion of  the  land.  Trees  should  begin  to  grow  thriftily  from  the  time  they 
are  planted  if  they  are  to  obtain  a  good  size  before  they  begin  to  bear  heavily, 
and  if  the  land  is  not  thoroughly  prepared  and  in  good  condition  when  they 
are  planted,  growth  is  likely  to  be  slow.  It  is  much  better,  if  one  has  no  land 
in  good  condition,  to  delay  planting  a  year,  and  give  the  soil  the  necessary 
attention.  The  time  will  not  be  lost,  as  the  trees  will  do  much  better.  Land 
which  has  been  well  manured  for  root  crops,  ploughed  in  the  autumn,  and 
again  ploughed  in  the  spring  and  thoroughly  levelled  and  pulverized  with  the 
harrow  should  be  in  good  condition  for  planting  the  trees.  If  the  subsoil  is 
near  the  surface  the  subsoil  plough  should  be  used  after  the  ordinary  one, 
loosening  the  soil  from  four  to  six  inches  deeper  than  the  former. 

Sod  land  ploughed  in  the  autumn,  top  dressed  in  the  spring  with  a  good 
coating  of  barn-yard  manure  and  then  ploughed  again  and  thoroughly 
pulverized  with  the  harrow,  should  also  bring  the  soil  into  good  condition.  A 
green  crop,  such  as  clover  ploughed  under  in  the  spring  and  the  land 
thoroughly  harrowed,  would  also  be  a  very  good  method. 

Time  of  Planting.  Although  trees  may  be  planted  successfully  in  the 
autumn,  early  spring  is  undoubtedly  the  best  time.  One  of  the  few  advan- 
tages of  fall  planting  is  that  there  is  more  time  to  do  it  then  than  in  the 
spring.  If  trees  are  planted  early  in  the  autumn  they  will  throw  out  some 
roots  and  be  in  a  fair  condition  for  standing  the  winter,  but  by  the  time  the 
trees  are  ordered  from  the  nurseryman  and  received,  it  is  usually  rather  late, 
and  if  they  are  planted  late  the  chances  are  that  a  large  proportion  will  die, 
although  this  is  not  always  the  case.  One  cause  of  death  appears  to  be  that 
when  the  roots  are  not  in  close  contact  with  the  soil  and  the  trees  not  well 
charged  with  sap,  the  trees  dry  out  during  the  winter,  and  so  die.  It  very 
often  happens  also  that  to  begin  with,  the  autumn  is  dry,  and  this  makes  the 
chances  of  success  still  less.  It  also  often  occurs,  especially  where  the  land 
has  not  been  thoroughly  prepared  and  only  small  holes  dug  for  the  trees,  that 
rain,  when  it  falls,  does  not  escape  from  the  holes.  The  water  thus  accumulated 
saturates  the  soil  in  the  holes,  freezes,  and  causes  the  trees  to  heave  badly. 
If  when  this  occurs  it  is  overlooked  and  the  trees  not  lowered  in  the  spring, 
they  may  never  thrive  well.  On  the  other  hand,  if  trees  are  planted  in  the 
spring,  the  best  conditions  are  afforded  them  for  growing.  They  should, 
however,  be  planted  in  good  season  before  growth  begins  and  as  soon  after 
the  ground  is  in  condition  to  work  as  possible.  As  it  is  of  the  greatest  im- 
portance to  get  the  trees  planted  early  and  as,  when  ordered  from  nurserymen 
in  the  spring,  it  is  difficult  to  get  them  as  early  as  required,  the  best  plan 
is  to  order  them  to  be  delivered  in  autumn  and  heel  them  in  until  spring, 
when  they  may  be  had  as  soon  as  required.     A  place  should  be  chosen 
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3r  this  purpose  where  the  drainage  is  good,  where  there  will  not' be  danger 
rem  mice,  and  where  the  trees  will  be  well  covered  with  snow.  A  trench 
hould  be  made  deep  enough  to  permit  of  the  roots  being  well  covered  with 
oil.  After  cutting  oSsLuy  broken  roots,  the  trees  should  be  laid  in  a  single  layer 
3  such  a  slanting  position  that  the  tops  will  almost  touch  the  ground,  and  the 
oots  and  about  half  the  trunk  then  well  covered  with  soil,  the  latter  being 
rell  worked  in  among  the  roots.  If  treated  in  this  way  they  should  come 
brough  the  winter  in  good  condition.  * 

Layivg  out  the  Orchard. — The  distance  apart  that  apple  trees  should  be 
lanted  will  vary  according  to  the  varieties  used,  the  locality,  the  land  at  the 
lanterns  disposal,  and  the  other  purposes,  if  any,  for  which  he  intends  to  use 
be  land.  In  order  to  thrive  best  and  produce  fruit  of  good  size  and  colour, 
be  trees  should  have  abundance  of  sun,  light  and  air,  and  they  cannot  obtain 
bese  if  planted  too  close  together.  Spraying  has  become  such  an  integral 
art  of  successful  fruit  growing  that  sufficient  space  must  be  left  between  the 
pees  to  permit  of  doing  this  work  thoroughly.  When  planted  close,  in- 
irious  insects  and  fungous  diseases  are  more  prevalent  than  where  there  is 
bundance  of  light  and  air.  -The  only  important  advantage  of  close  planting 
\  the  protection  the  trees  afford  each  other,  but  it  is  only  in  the  very  coldest 
arts  of  the  country  where  this  protection  is  necessary,  especially  if  low-headed 
rees  are  planted.  The  great  mistake  in  the  past  has  been  that  trees  have 
een  planted  too  close,  the  result  being  the  production  of  poorly  coloured, 
l-shaped,  and  scabby  fruit. 

In  the  best  apple  growing  districts  most  of  the  winter  varieties  should  be 
lanted  from  88  to  40  feet  apart  each  way.  This  seems  a  great  distance  when 
lie  trees  are  young,  but  they  will  continue  to  bear  profitable  crops  for  many 
ears  when  trees  planted  much  closer  will  have  ceased  to  bear  good  fruit.  A 
rowing  practice  now-a-days,  and  one  which  is  giving  go6d  satisfaction,  is  to 
lant  what  are  called  '  fillers'  between  the  permanent  trees.  These  are  early, 
eavy-bearing  varieties,  such  as  "Wealthy,  Duchess  and  Wagener,  which  begin 
)  produce  profitable  crops  of  fruit  when  very  young,  and  which  may  be 
amoved  when  they  interfere  with  the  permanent  trees.  Other  fruits, 
ich  as  plums,  cherries  and  peaches,  may  also  be  used  for  this  purpose. 
F,  however,  the  permanent  trees  arc  planted  less  than  40  feet  apart 
ich  way,  the  '  fillers '  should  only  be  planted  between  the  trees  in 
le  permanent  rows,  as  in  a  few  yeats  the  trees  would  be  too  crowded  for 
est  results,  and  spraying  could  not  be  thoroughly  done.  When  the 
istance  apart  at  which  the  trees  are  to  be  planted  has  been  decided 
pon,  the  orchard  should  be  laid  out,  or,  in  other  words,  the  places 
larked  where  the  trees  are  to  be  planted.  The  rows  of  trees  should  be 
erfectly  straight,  both  for  the  sake  of  easier  cultivation  and  appearance, 
his  may  be  easily  accomplished  if  a  little  trouble  is*  taken.  If  the  field  is 
regular  it  is  more  difficult  than  if  it  is  square.  The  places  where  the  trees 
re  to  go  should  all  be  marked  with  stakes  before  the  holes  are  dug,  as  it  will 
e  easier  to  keep  the  former  in  line  if  this  is  the  case.  The  trees  should  be 
ghted  both  ways  when  placed  in  the  holes. 

'Windbreaks. — If  the  orchard  is  not  naturally  protected  from  the  wind  by 
•ees  or  by  rising  ground,  a  windbreak  may  be  planted  with  good  effect  along 
le  north  and  west  sides,  or  any  other  side  from  which  the  greatest  injury 
)mes,  the  object  being  not  to  stop  the  wind  altogether,  but  simply  to  check  its 
elocity,  as  if  a  windbreak  is  high  and  very  dense  it  stops  the  circulation  of 
r  in  the  orchard  to  a  large  extent,  and  this  j^ives  very  favourable  conditions 


for  the  Bpread  of  both  insect  peste  and  plant  dieeases.  On  the  other  hand,  a 
proper  windbreak  leaaena  the  force  of  the  wind  and  thus  protects  the  trees, 
"n-hich  will  grow  straighter  and  ahapelter  ;  it  will  also  very  materiallj  lessen 
the  amount  of  windfalls,  and  it  will  permit  df  growing  varieties  which  will 
not  succeed  under  ordinary  exposure.  Wind  is  one  of  the  most  important 
factors  tn  drying  out  the  land  and  causing  drought.  If  its  force  is  checked 
by  a  windbreak  the  evaporation  of  moisture  from  the  soil  will  not  be  so  great. 
One  of  the  beet  trees  to  plant  for  a  windbreak  is  the  Norway  Bpruce 
{Picea  exceUa).  It  is  a  rapid  growing  evergreen  and  is  hardy  almost  every- 
where where  apples  can  be  grown  successfully.  A  single  row  of  these  trees 
planted  from  eight  to  ten  feet  apart  is  quite  sufficient.  They  should  grow,  if 
properly  cared  for,  at  the  rate  of  from  2  to  3  feet  a  year  until  they  reach  a 
height  of  50  to  60  feet.  lu  very  exposed  places  it  may  be  desirable  to  plant 
two  rows  of  trees,  the  trees  forming  the  second  row  being  planted  between  8 
or  10  feet  behind  the  trees  in  the  first  row.  The  first  row  may  be  composed 
of  Arbor-vitse,  which  are  rather  slow  growing,  and  the  row  behind  made  of 
Norway  Spruce,  if  desirable.  White  pine  and  European  larch  are  rapid 
growing  trees  which  may  be  used  for  this  purpose.  Scotch  pine  is  inclined 
to  be  irregular  in  growth,  and  is,  on  this  account,  sometimes  not  satisfactory. 
If  the  trees  already  mentioned  cannot  be  obtained  there  are  other  native  trees 
which  will  give  good  satisfaction. 

Kiiid  of  Tree*  to  Plant  : — In  the  past,  the  popular  tree  was  one  with  a 
trunk  trom  five  to  six,  and  even,  at 
times,  seven  feet  high.  The  reasons 
why  such  trees  were  desired  being  that 
they  enabled  the  planter  to  grow  other 
crops  nearer  themi  than  he  could  have 
done  if  the  tops  had  been  lower  ;  they 
also  enabled  him  to  drive  under  the 
brancheswhen  working  the  land.  The 
result,  however,  of  training  trees  with 
such  high  trunks  is  that  the  apples  are 
^much  more  difficult  to  pick  and  the  ex- 
pense of  picking  them  greater.  When 
the  trees  are  young  the  trunks  are  ex- 
posed to  the  sun,  and  sunecald  is  much 
more  prevalent  than  it  would  be  if 
there  were  less  bare  trunk  and  the  head 
nearer  the  ground.  These  high  headed 
trees  are,  however,  gradually  giving 
place  to  ones  with  less  trunk,  and  trom 
i_.JL^  three   to  four  feet   is  now  considered 

rS^^^L^  the  proper  length  by  most  of  the  best 

^Ki"itA"i;       ■""-  SSir'"-'"'  f™'  grower.,  'if  tree. of  thi.  ktod  are 
pnming.  grown,   the  fruit  can  be  much  more 

easily  picked,  there  is  less  trunk  exposed  to  the  sun,  and  the  trees  are 
stronger.  There  is  also  a  less  proportion  of  windfalls  than  from  high  headed 
trees,  and  it  has  also  been  found  that  proper  cultivation  can  be  given  them  at 
this  height.  If  other  crops  are  grown  in  the  orchard  they  should  take  second 
place  and  trees  should  not  be  trained  high  on  that  account. 

In  the  colder  parts  of  the  country  the  best  results  will  be  had  by  starting 
the  top  within  one  to  two  feet  from  the  ground,  as  the  trees  will  be  much 
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better  protected  than  if  the  branches  btarted  higher  up.  It  is  possible  that 
orchard  culture,  even  in  the'best  apple  growing  districts  may  be  so  modified 
in  the  future  that  it  will  be  found  that  the  best  results  will  be  obtained  from 
trees  branching  out  almost  from  the  ground. 

Two  or  three  year  old  trees  are,  as  a  rule,  the  most  satisfectory  kind  to 
plant,  as  when  they  are  older  than  three  years,  growth  is  so  checked  and  the 
trees  so  stunted  by  transplanting  that  it  is  not  at  all  desirable  to  plant  them 
when  they  are  so  old.  Furthermore,  the  freight  or  express  will  be  less  on 
smaller  trees.  If  low  headed  trees  are  desired  they  may  be  planted  when  one 
year  old,  if  the  growth  is  strong,  and  cut  back  to  the  desired  height,  leaving 
only  the  bare  stem.  The  ordinary  farmer,  however,  who  may  not  give  his 
trees  much  attention,  requires  a  tree  two  or  three  years  old,  so  that  it  may 
easily  be  seen  if  he  grows  other  crops  in  the  orchard.  Trees  should  be 
procured  from  reliable  nurserymen,  as  it  is  important  to  have  them  true  to 
name  and  well  shaped.  A  local  nurseryman  is  best  if  he  carries  good  stock. 
It  will  pay  to  get  the  highest  grade  of  trees  offered.  Stunted,  unshapely 
trees  will  never  give  the  same  results  as  healthy  straight  one^. 

The  two  or  three  year  old  trees  should  have  the  heads  well  formed  when 
received  from  the  nurseryman.  The  best  head  consists  of  a  central  leader 
with  three  or  four  side  branches  rising  alternately  from  the  trunk.  If  the 
branches  are  opposite,  a  crotch  is  formed  and  when  the  tree  is  heavily  laden  a 
branch  may  be  easily  broken.  It  is  not  always  possible  to  get  a  central 
leader,  and  the  next  best  top  is  one  with  from  three  to  five  branches  rising 
alternately  from  the  main  trunk,  forming  a  symmetrical  hqad. ' 

Planting : — ^As  many  of  the  roots  of  apple  trees  are  destroyed  when  they 
are  dug,  this  should  be  taken  into  consideration  when  planting  the  tree,  and 
the  top  headed  in.  If  the  top  is  not  headed  in  there  will  not  be  enough  sap 
from  the  roots  which  are  left  to  support  it,  and  the  moisture  transpired  by  the 
leaves  being  greater  than  the  quantity  supplied  by  the  roots,  the  tree  is  liable 
to  wither  up  and  die.  If  the  trees  are  grown  by  the  person  who  plants  them, 
great  care  should  be  taken  in  digging. to  destroy  as  few  roots  as  possible.  The 
amount  of  heading  in  will  depend  upon  the  number  of  roots  and  the  condition 
of  the  tree.  The  branches  should  be  cut  back  at  least  one-half  and  in  the 
majority  of  cases  it  will  pay  to  cut  them  back  to  about  four  buds.  The  work 
of  heading  in  can  be  best  done  immediately  after  the  trees  are  planted,  as  one 
can  see  better  then  what  to  do. 

The  "  Stringfellow "  method  of  planting  trees  has  of  late  years  been 
advocated  by  H.  \V.  Stringfellow,  of  Texas.  The  theory  of  this  method  is 
that  trees  when  transplanted  in  the  ordinary  way  lose  their  tap  root,  but  if 
the  roots  are  pruned  back  to  a  mere  stub  a  new  tap  root  will  be  formed  and 
the  tree  will  be  more  permanent  than  when  treated  in  the  ordinary  way. 
Trees  pruned  in  this  way  would  also  be  easier  and  more  cheaply  shipped,  and 
make  less  labour  in  planting.  To  counterbalance  the  cutting  oflT  of  the  roots 
nothing  is  left  of  the  top  of  the  tree  but  a  mere  stub  about  eighteen  inches 
long,  while  trees  planted  by  this  method  may  succeed  under  moist  condi- 
tions of  soil  and  climate,  it  is  not  a  practice  to  be  adopted  in  Canada  where  the 
soil  and  air  are  dry. 

The  roots  of  the  trees  should  not  be  allowed  to  become  dry  from  the  time 
they  are  dug  in  the  nursery  or  received  from  the  nurseryman  until  they  are 
planted.  Much  of  the  failure  in  planting  comes  through  carelessness  in  this 
regard.     When  taking  the  trees  to  the  orchard  it  is  a  wise  precaution,  especi- 
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ally  if  there  are  drying  winds  blowing,  to  puddle  the  roots  in  a  thin  mixture 
of  loam  and  water,  which  will  prevent,  in  a  large  measure,  the  small  fibres 
from  drying  out.  In  addition  to  this,  the  roots  should  be  protected  until  the 
trees  are  planted,  by  covering  them  with  wet  sacking  or  straw.  Too  much 
precaution  cannot  be  taken  in  this  matter.  Before  exposing  the  roots  of  the 
trees,  however,  the  holes  should  be  made.  Many  planters  seem  to  have  the 
idea  that  if  they  dig  a  hole  barely  large  enough  for  the  roots  to  be  crowded 
into  they  will  have  good  results.  Sometimes  they  do  ;  much  oftcner  they  do 
not.  If  the  whole  field  has  been  subsoiled  and  is  in  a  thorough  state  of  till- 
age it  would  not  matter  so  much,  as  the  soil  all  over  would  be  in  the  same 
state  of  friability,  but  this  is  very  rarely  the  case.  So  that,  as  a  rule,  it  is 
necessary  to  make  the  hole  somewhat  larger  than  will  accommodate  the  roots, 
spread  out  to  their  full  extent.  It  should  be  made  about  18  inches  deep, 
after  which  the  subsoil  should  be  loosened  a  few  inches  more,  but  not  removed. 
In  digging  the  hole,  the  surface  soil  should  be  kept  separate  from  the  subsoil 
or  that  of  poorer  quality.  Supcient  surface  soil  should  now  be  thrown  back 
in  the  hole  to  make  the  tree,  when  planted,  about  an  inch  deeper  in  the 
ground  than  it  was  before.  If  a  tree  is  not  planted  deep  enough,  the  roots 
may  become  exposed  and  the  tree  die.  On  the  other  hand,  it  should  not  be 
planted  too  deep.  Before  it  is  planted  permanently  in  the  hole,  the  soil  which 
has  been  thrown  in  should  be  raised  and  rounded  off  in  the  centre.  If  this  is 
done,  the  roots  of  the  tree  can  be  spread  out  much  more  readily  and  placed 
more  in  their  natural  position.  Roots  of  apple  trees  have  not  many  fibres  aud 
it  is  necessary  to  spread  what  are  left  on  the  tree,  carefully,  in  order  to  get 
the  best  results.  Broken  or  bruised  roots  should  be  cut  off  before  planting 
the  tree. 

The  tree  being  now  placed  upright  in  the  hole  and  the  roots  carefully 
spread  out,  the  surface  soil  is  gently  thrown  in  and  worked  in  among  them, 
by  the  hand,  if  necessary.  It  is  very  important  to  have  the  soil  come  in  close 
contact  with  the  root  fibres,  in  order  that  the  best  conditions  may  be  afforded 
the  tree  to  begin  growth  promptly.  When  the  roots  are  well  covered,  more 
good  soil  should  be  thrown  in  and  when  the  hole  is  about  half  full  it  should 
be  well  tramped  with  the  feet,  after  which  the  hole  should  be  filled  level  with 
the  surface  of  the  soil,  tramping  being  done  while  it  is  being  filled.  The  sur- 
face of  the  soil  should  be  left  loose,  as  this  will  help  to  prevent  evaporation  of 
moisture  from  the  soil  which  has  been  thrown  in.  It  is  not  necessary  to  water 
any  tre^  if  planting  is  done  at  the  proper  season  and  the  soil  fairly  moist  and 
well  compacted  about  the  roots. 

If  the  orchard  is  in  an  exposed  position  and  the  trees  large  and  with  high 
trunks,  it  will  pay  to  tie  stakes  to  them  to  keep  them  from  getting  loose. 

In  districts  where  drought  is  liable  to  occur,  or  even  in  places  where  the 
soil  is  likely  to  become  rather  dry,  it  will  be  wise  to  mulch  the  trees  to  a  depth 
of  from  4  to  6  inches  with  manure,  straw,  sawdust,  or  anything  of  that  nature 
which  will  not  become  a  compact  mass.  If  this  is  placed  about  the  base  of 
the  tree  and  left  during  the  summer  it  will  keep  the  surface  soil  loose  and 
prevent  evaporation  of  moisture  and  the  growth  of  the  tree  will  be  much  more 
rapid.  A  good  mulch  may  be  the  means  of  preventing  a  tree  from  dying  if 
the  Season  is  very  unfavourable  or  the  tree  in  poor  condition.  If  the  mulch 
is  loose  when  winter  sets  in  there  may  be  danger  from  mice,  and  this  should 
be  guarded  against. 
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VARIETIES. 

The  eelection  of  varieties  for  planting  is  a  very  important  factor  in  success- 
ful apple  culture.  There  are  now  probably  over  2,500  named  kinds  of  apples. 
In  1892  it  was  found  that  878  varieties  were  advertised  by  nurserymen  in 
America  alone* 

Downing,  in'  his  great  work,  describes  1,856  kinds.  At  the  Central 
Experiiaental  Farm  645  varieties  have  been  grown  since  1887,  while  at  the 
Experimental  Farm  at  Agassiz,  B.C.,  1,217  have  been  tested.  It  will  be  seen, 
therefore,  that  the  number  of  sorts  from  which  to  select  is  very  large  indeed. 
Of  these  there  are  a  limited  number  of  varieties  which  excel  all  the  others 
in  merit,  and  yet  a  snialler  number  which  can  be  rec6mmended  for  growing 
in  the  provinces  of  Ontario  and  Quebec. 

With  the  experience  which  has  been  obtained  at  the  Central  Experimental 
Farm,  with  the  large  number  of  varieties  which  have  been  tested  there,  and 
with  the  information  which  has  been  obtained  from  prominent  fruit  growers 
in  Ontario  and  Quebec,  it  has  been  possible  to  come  to  a  fairly  accurate  con- 
clusion as  to  the  kinds  which  will  be  most  likely  to  give  the  best  results  in  the 
various  parts  of  those  provinces. 

Before  selecting  varieties  to  plant  it  is  necessary,  first  of  all,  to  decide  on 
what  will  be  done  with  the  fruit  when  the  trees  come  into  bearing.  If  there 
are  near  markets,  where  the  apples  can  be  sold  to  advantage,  more  of  the 
earlier  and  perishable  kinds  may  be  planted  ;  but  if  the  markets  are  already 
overstocked  with  such  fruit,  as  they  are  in  most  places,  varieties  which  will  ship 
well  should  occupy  the  predominant  place.  After  the  proportion  of  summer, 
autumn  and  winter  varieties  has  been  settled,  it  is  necessary  to  know  which 
kinds  representing  these  seasons  are  hardy,  and  which  are  productive  and  of 
good  quality  and  well  coloured.  The  following  list  of  varieties  which  has 
been  made  after  careful  study,  and  the  descriptions  of  most  of  them  which 
follow,  are  given  in  order  to  afford  this  information  to  intending  planters. 

The  provinces  of  Ontario  and  Quebec  have  been  divided  intn  thirteen  dis- 
tricts (see  map)  numbered  from  1  to  13,  representing  roughly  the  various 
climates  of  the  two  provinces,  and  the  varieties  which  have  been 
thought  most  suitable  for  these  districts,  are  given  under  their  respective  num- 
bers. The  lines  dividing  the  districts  are  by  no  means  arbitrary.  It  is 
impossible  to  fix  a  line  on  one  side  of  which  one  variety  will  succeed,  and  on 
the  other  on  which  another  will  do  well.  The  boundaries  are  merely  sugges- 
*  tive.  It  will  also  frequently  happen  that  there  will  be  particularly  unfavourable 
orchard  sites  in  a  milder  district  on  which  it  would  be  wiser  to  plant  the 
varieties  recommended  for  a  colder  one.  The  judgment  of  the  planter  will 
have  to  be  exercised  in  such  cases.  Many  varieties  will  be  found  to  occur  in 
nearly  all  the  lists.  There  are  in  summer  and  autumn  kinds,  particularly, 
quite  a  number  which  appear  to  do  equally  well  in  various  climates.  The 
object  has  been  to  keep  the  number  of  varieties  recommended  as  small  as 
possible.  One  great  objection  which  British  buyers  make  to  apples  from 
Canada  is  that  too  many  kinds  are  shipped  by  one  individual,  and  there  is  no 
large  quantity  of  any  one  sort.  The  shipper  suffers  in  such  cases.  The 
reason  that  so  many  varieties  are  grown  is  that  up  to  comparativaly  recent 
years  it  was  not  known  which  kinds  would  succeed  best,  but  now  more  accur- 
atjB  information  may  be  obtained,  and  if  a  few  of  the  best  kinds  are  planted 
there  will  be  more  profit. 
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A   DISTRICT  APPLB  LIST  FOR  TBB  PROVINCBS  OF  ONTARIO  AND  QUBBEC. 

In  the  following  lists  of  varieties  recommended  and  suggested  for  th 
several  districts  marked  off  on  the  accompanying  map,  the  summer  an 
autumn  kinds  recommended  are,  as  a  rule,  arranged  in  their  order  of  mato] 
ing.  The  early  winter  and  winter  varieties  are  mostly  arranged  in  descendin 
order  of  merit  from  a  profitable  standpoint,  but  this  arrangement  is  only  suj 
gestive.  The  order  might  be  changed  for  different  localities  of  the  same  di 
trict.  Before  planting  an  orchard,'  the  owner  should  learn  what  varieties  ai 
proving  most  profitable  in  his  vicinity. 

The  varieties  which  are  merely  suggested  in  these  lists  as  worthy  ( 
trial  are  arranged  in  somewhat  the  same  order. 

Information  which  was  obtained  from  prominent  fruit  growers  regardin 
the  best  varieties  of  apples  in  their  districts  has  been  freely  used  in  th 


preparations  of  this  list : 


District  1. 


Varieties  recommended : — 

Summer — ^Yellow  Transparent,  Red  Astrachan,  Duchess  of  Oldenburg. 

Autumn— Gravenstein,  Wealthy,  Colvert,  Twenty  Ounce. 

Early  winter — Blenheim  Pippin,  Rhode  Island  Greening,  Hubbardsto 
Nonsuch. 

Winter — Ontario,  Baldwin,  Ben  Davis,   Cranberry  Pippin,  Fallawatei 
Golden  Russet. 
Additional  varieties  suggested  : — 

Early  winter — Ribston  Pippin,  Sutton  Beauty. 

Winter — Roxbury  Russet,  Rome  Beauty,  York  Imperial. 
Additional  varieties  suggested  for  home  use  : — 

Winter — King  of  Tompkins  Co.,  Northern  Spy,  Talman  Sweet. 


District  2. 

Varieties  recommended  : — 

Summer — Yellow  Transparent,  Red  Astrachan,  Duchess  of  Oldenburg. 

Autumn — Gravenstein,  Wealthy. 

Early  winter — Blenheim  Pippin,  Ribston  Pippin,  Rhode  Island  Greening 

Winter — Ontario,  Ben  Davis,  Cranberry  Pippin,  Baldwin,  Golden  Russel 
Additional  varieties  suggested : — 

Autumn — Fanny,  Colvert,  Fall  Pippin,  Twenty  Ounce. 

Early  winter — Fameuse     (a    late    autumn    variety    in    this    district) 
Sutton  Beauty. 

Winter — Rome  Beauty,  York  Imperial,  American  Pippin,  Salome. 
Additional  varieties  suggested  for  home  use : — 

Summer — Primate. 

Autumn — Maiden's  Blush,  St.  Lawrence. 

Early  winter — Mcintosh  Red  (really  a  late  autumn  variety  in  this  district] 
E3ng  of  Tompkins  Co.,  Princess  Louise,  Grimes'  Golden. 

Winter  -  Esopus  Spitzenburg,  Talman  Sweet. 
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District  8. 

Varieties  recommended :  •— 

Summer — Yellow    Transparent,   Red  Astrachan,   Primate,  Duchess  of 

Oldenburg. 
Autumn — ^Wealthy,   Gravenstein    (preferably  top-grafted),    Alexander. 
Early  winter — Fameuse,  Mcintosh  Red,  Blenheim  Pippin  (preferably  top 

grafted),  Ribston  Kppin. 
Winter — Ontario,  Northern  Spy,  Westfield  Seek-no-Further,  Ben  Davis, 

Stark,  Qolden  Russet. 
Additional  varieties  suggested : — 

Winter — Gano,  Salome,  Scott's  Winter. 

District  4. 

Varieties  recommended : — 

Summer — Yellow   Transparent,   Red   Astrachan,   Primate,   Duchess  of 

Oldenburg. 
Autumn — Gravenstein,  Wealthy,  Colvert,  Twenty  Ounce. 
Early  winter — Blenheim  Pippin,  King  of  Tompkins  Co.,  Ribston  Pippin, 

Hubbardston  Nonsuch,  Rhode  Island  Greening. 
Winter — Ontario,  Northern  Spy,  Baldwin,  Ben  Davis,  Stark,  Golden 
Russet. 
Additional  varieties  suggested  : — 

Early  winter — Fameuse,  Mcintosh  Red,  Wolf  River,  Sutton  Beauty. 
Winter — Rome  Beauty,  York  Imperial,  Cranberry  Pippin. 
Additional  varieties  suggested  for  home  use: — 
Autumn — St.  Lawrence,  Keswick  Codlin. 
Winter — Swayzie  Pomme  Qrise,  Esopus  Spitzenburg. 

District  6. 

Varieties  recommended : — 

Summer — Yellow  Transparent,  Primate,  Duchess  of  Oldenburg. 
Autumn — Trenton,  Gravenstein,  Wealthy. 

Early  winter  -Fameuse,  Blenheim  Pippin,  Hubbardston  Nonsuch. 
Winter — Ontario,  Northern  Spy,  Ben  Davis,  Stark,  Cranberry  Pippin, 
Baldwin. 
Additional  varieties  suggested  : — 
Autumn — Alexander,  Coivert. 
Early    winter — King  of  Tompkins  Co.,  Sutton  Beauty,  Rhode  Island 

Greening. 
Winter — York    Imperial,    Rome   Beauty,   Westfield    Seek-no-Further, 
Roxbury  Russet. 

District  6. 

Varieties  recommended : — 

Summer — Yellow  Transparent,  Red  Astrachan,  Duchess  of  Oldenburg. 
Autumn — St.  Lawrence,  Wealthy,  Alexander. 
Early  winter — Fameuse,  Mcintosh  Red,  Scarlet  Pippin,  Wolf  River. 
Winter — Ontario,  Stark,  Scott's  Winter,  Gano,  Ben  Davis,  Golden  Russet. 
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Additional  Tarictiee  pnggested  : — 

Winter — Pewaukee,  Bed  Canada,  Milwaukee,  Salome- 
Additional  varieties  Buggested  for  home  use  : — 

Early  winter — Grimes'  Gk)lden. 

Winter— Sway zio  Tomme  Grise,  Yellow  Bellflower,  Northern  Spy  (top 
grafted). 

District  7. 

Varieties  recommended  : — 

Bummer — Yellow  Transparent,  Red  Aetrachan,  Duchess  of  Oldenhurg, 

Montreal  Strawberry. 
Autumn — St  Lawrence,  Wealthy,  Alexander. 
Early  winter — Mcintosh  Red,  Fameuse,  Scarlet    Pippin,    Shiawassee 

Beauty,  Wolf  River. 
Winter — Scott's  Winter,  Gano,  Red  Canada,  Salome,  Golden  Russet, 

Pewaukee,  Ben  Davis,  Canada  Baldwin. 
Additional  varieties  suggested: — 

Summer — ^Tetofsky,  Switzer,  CharlamoflT,  Brockville  Beauty. 
Autumn — Peach  of  Montreal,  McMahon  White,  Haas,  Flat  Aport. 
Early  winter — Baxter,  Winter  St  Lawrence. 
Winter — Arctic,  Milwaukee,  La  Victoire,  Lawver,  Stark. 
Additional  varieties  suggested  for  home  use : — 
Summer — ^Lowland  Raspberry,  Russell. 
Winter— Swayzie    Pomme    Grise,   Pomme    Grise,   Yellow   Bellflower, 

Northern  Spy  (top  grafted),  Talman  Sweet 

District  8. 

Varieties  recommended : — 

Summer — Yellow  Transparent,  Duchess  of  Oldenburg,  Red  Astrachan, 
Montreal  Strawberry. 

Autumn — St.  Lawrence,  Wealthy,  Alexander. 

Early  winter — ^Fameuse,  Mcintosh  Red,  Wolf  River. 

Winter — Scott's  Winter,  Gano,  Red  Canada,  Golden  Russet,  Canada 
Baldwin,  Ben  Davis,  Pewaukee,  Salome. 
Additional  varieties  suggested  : — 

Summer— Tetofeky,  Switzer,  Charlamoff. 

Autumn — Peach  of  Montreal,  McMahon  White,  Haas. 

Early  winter — Baxter,  Winter  St.  Lawrence. 

Winter — Arctic,  La  Victoire,  Stark,  Lawver. 
Additional  varieties  suggested  for  home  use  : — 

Summer — Lowland  Raspberry. 

Early  Winter — Grimes'  Golden,   King  of  Tompkins  Co.  (top   grafted), 
Princess  Louise. 

Winter — ^Northern  Spy  (top  grafted),  Swayzie  Pomme   Grise,  I'omme 
Grise,  Talman  Sweet 

District  9. 

Varieties  recommended : — 

Summer — ^Yellow  Transparent,  Red  Astrachan,  Duchess  of  Oldenburg, 

Montreal  Strawberry. 
Autumn — St  Lawrence,  Wealthy.  Alexander. 
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Early  winter — Fameuse,  Mcintosh  Red,  Wolf  River. 

Winter — Canada    lialdwin,   Scott's  Winter,   Red    Canada,   Pewaukte, 
Golden  Russet,  Salome,  \3an0,  Ben  Davis. 
Additional  varieties  suggested  : — 

Summer — Tetofsky,  Early  Williams,  CharlamofT. 

Autumn — Peach  of  Montreal. 

Early  winter — ^Winter  St.  Lawrence. 

Winter — Arctic,  Bethel,  Arabskoe  (Winter  Arabka). 
Additional  varieties  suggested  for  home  use  : — 

Summer — Lowland  Raspberry. 

Winter — Swayzie  Pomme  Grise,  Pomme  Griso. 

District  10. 

Varieties  recommended : — 

Summer — Tetofsky,  Yellow  Transparent,  Red  Astraehan,  Duchess   of 
Oldenburg,  Charlamoiil    The  two  latter  being  really  autumn  varieties 
in  this  district. 
Autumn — Peach  of  Montreal,  St  Lawrence,  Wealthy,  Alexander,  Ilaas. 

The  last  three  being  early  winter  varieties  in  this  district 
Early  winter — Wealthy,  Fameuse,  Mcintosh  Red,  Wolf  River  (a  winter 
variety  in  this  district). 
.   Winter — Scott's  Winter,  Golden  Russet,  Canada  Baldwin. 
Additional  varieties  suggested  : — 

Autumn — McMahon  White,  Hibernal,  Longfield,  Antoaovka.     All  of 

these  are  early  winter  varieties  in  this  district 
Winter — Milwaukee,  Salome. 

District  11. 

Varieties  recommended : — 

Summer — Tetolsky,   Yellow  Transparent,  Red  Astraehan,  Duchess  of 

Oldenburg,  Charlamoffi     The  last  two  being  autumn  varieties  in  this 

district. 
Autumn — St.  Lawrence,  Alexander,  Wealthy,  Longfield.     The  last  two 

being  early  winter  sorts  in  this  district      . 
Early  Winter — Fameuse. 
Winter — Scott's  Winter^  Golden  Russet 
Additional  varieties  suggested  : — 

Autumn — Hibernal,  McMahon  White,  Patten's  Greening,    Antonovka. 

These  are  all  early  winter  apples  in  this  district     W  hitney  Crab  is 

also  suggested. 
Early  Winter — Mcintosh  Red,  Wolf  River ;  the  latter  being  a  winter 

apple  in  this  district 
Winter — Malinda,  Milwaukee. 

District  12. 

Varieties  recommended: — 

bummer — Tetofskv,    ifellow  Transparent,  Red  Astrachan,^  Duchess  of 

Oldenburg,  Charlamoff.     The  two  latter  being  autumn  varieties  in 

this  district. 
Autumn — Peach  of  Montreal,  St.  Lawrence,  Wealthy,  Alexander,  Ilaad, 

Hibernal.     The  last  four  being  early  winter  aorts  in  this  ditstrict. 
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Early  winter— Fameuse,  Mcintosh  Red. 
Winter — Scott's  Winter,  Golden  Russet,  Malinda. 
Additional  varieties  suggested  : — 

Autumn — Antonovka,  Longfield,  Hibernal.    Really  early  winter  varieties 

in  this  district. 
Eariy  winter — ^Wolf  River.     A  winter  sort  in  this  district. 
Winter — Milwaukee. 

District  18. 

The  most  northerly  district. 
Varieties  suggested : — 

Summer — Tetofsky,  Yellow  Transparent,  Duchess  of  Oldenburg,  Charl;» 
moff.     The  two  latter  being  autumn  varieties  in  this  district. 

Autumn — ^Whitney,  Martha,  and  Transcendent  crabs ;  also  the  hybrids 
between  the  Siberian  crab  and  apple  originated  at  the  Central  Ex- 
perimental Farm ;  Wealthy,  Hibernal,  McMahon  White,  Longfield 
and  Patten's  Greening  apples,  all  of  which  are  early  winter  sorts  in 
this  district 

Early  winter — Mcintosh  Red. 

Winter — Scott's  Winter,  Malinda,  Milwaukee,  North-western  Greening. 

DESCRIPTION  OP  VARIETIES. 

The  following  varieties  have  been  practically  all  described  by  the  author 
from  typical  specimens  either  grown  at  the  Central  Experimental  Farm  or 
received  from  fruit  growers  in  the  provinces  of  Ontario  and  Quebec.  Nearly 
all  the  kinds  recommended  in  the  district  lists  will  be  found  among  them. 
They  are  divided  into  summer,  autumn,  early  winter,  and  winter  varieties 
and  the  names  in  each  division  are  arranged  alphabetically  for  ease  of  refer- 
ence. 

SUMMER  VAKTETIES. 

•  Charlnmoff  (Pointed  Pi j)ka^  Arabka). — A  Russian  variety,  grown  under 
several  different  names  in  this  country,  the  most  common  being  Pointed  Pipka 
and  Arabka.  Fruit  above  medium  to  large,  oblong,  conical;  skin  pale  yellow 
well  splashed  and  streaked  with  bright  puq^lish  red  or  carmine  ;  a  few  small 
white,  fairly  distinct  dots ;  cavity  deep,  and  of  medium  width  ;  stem  of 
medium  length,  stout ;  basin  shallow  and  of  medium  width,  wrinkled  ;  calyx 
open ;  flesh  white,  rather  coarse,  juicy,  mildly  subacid,  with  a  pleasant  flavour ; 
core  small ;  quality  good ;  season,  August,  just  before  Duchess ;  tree  very 
hardy,  a  spreading,  strong  grower  and  heavy  bearer.  The  chief  fault  of  tins 
variety  is  that  it  only  remains  in  good  condition  for  a  very  short  time.  It  is 
a  good  dessert  apple  when  at  its  best.  Does  very  well  at  Ottawa  and  further 
north. 

Duchess  of  Oldenburg  (New  Brunswicker). — Originated  in  Russia. 
Fruit  medium  to  large,  roundish  to  oblate ;  skin  yellow,  well  splashed  and 
streaked  with  bright  red  ;  cavity  of  medium  depth  and  width  ;  stem  short, 
moderately  stout  or  rather  slender  ;  basin  deep,  open  ;  calyx  partly  open ;  flesh 
white,  crisp,  tender,  juicy,  acid.  Quality  only  above  medium  as  a  dessert 
fruit,  but  one  of  the  best  cookers  ;    season,  August,  but  will  keep   until 
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September  further  north  ;  tree  very  hardy,  a  moderate,  spreading  grower,  and 
an  early  and  very  productive  bearer.  This  variety  was  called  the  New 
Brunswickor  in  the  Maritime  Provinces  some  years  ago,  and  it  may  still  be 
found  under  that  name  there. 

Bed  Asirachan. — According  to  Downing  this  was  first  imported  into 
England  from  Sweden  in  1816,  and  thence  to  America.  Fruit  medium  to 
above  medium  in  size,  roundish,  Rightly  conic ;  skin  pale  green,  almost  covered 
with  bright  and  deep  crimson,  very  handsome ;  dots  few,  pale,  obscure ; 
cavity  dee^j  and  of  medium  width  ;  stem  of  medium  length,  fairly  stout  ;  basin 
shallow  and  of  medium  width,  slightly  wrinkled  ;  calyx  open  ;  flesh  white, 
firm,  crisp,  juicy,  almost  acid,  with  an  agreeable  rich  flavour ;  core  small ; 
quality  good  ;  season,  latter  part  of  July  and  first  half  of  August ;  tree  hardy 
and  an  upright,  strong  grower,  but  inclined  to  be  a  shy  bearer. 

Russell. — Originated  in  Russell  Co.,  Ontario.  Fruit  medium  to  above 
medium  in  size,  roundish  to  oblate ;  skin  pale  yellow,  almost,  or  completely, 
covered  with  deep  red ;  dot-s  few,  gray,  not  prominent ;  cavity  shallow,  open ; 
stem  long,  slender;  basin  shallow,  open,  slightly  wrinkled;  calyx  closed; 
flesh  white,  tender,  melting,  juicy,  subacid,  with  a  pleasant  flavour,  having  a 
suggestion  of  Fameuso  about  it,  slightly  astringent ;  core  large,  quality  good ; 
season,  middle  of  August  to  middle  of  September  ;  tree  vigorous.  Top  grafted 
on  Wealthy  at  the  Central  Experimental  Farm  it  has  produced  good  crops  every 
other  year.  It  ripens  unevenly,  making  it  more  desirable  for  home  use  than 
for  commercial  purposes. 

Yellow  Transparent. — Originated  in  Russia,  and  was  introduced  in 
America  in  1870  by  the  Department  of  Agriculture,  "Washington.  Fruit 
medium  to  above  medium  in  size,  roundish,  slight  conical,  slightly  angular ; 
skin  pale  yellow  ;  dots  fairly  numerous,  pale  and  rather  obscure  ;  cavity  deep, 
narrow  ;  stem  of  medium  length,  fairly  stout;  basin  narrow,  shallow,  slightly 
wrinkled ;  calyx  closed  ;  flesh  white,  firm,  crisp,  juicy,  sprightly  subacid,  not 
high  flavoured  but  pleasant ;  core  small ;  quality  good  ;  season,  latter  part  of 
July  and  first  two  weeks  of  August ;  tree  an  upright  moderate  grower,  a  good 
and  early  bearer  and  very  hardy.  The  Yellow  Transparent  is  the  best  apple 
of  its  season  for  the  colder  parts  of  Ontario  and  Quebec 


AUTUMN   VARIETIES. 

Alexander. — Of  Russian  origin.  Fruit  very  large,  roundish,  conical ;  skin 
greenish  yellow,  well  splashed  and  washed  with  deep  red ;  dots  few,  obscure ; 
cavity  deep,  and  of  medium  width,  russetted;  stem  short,  moderately  stout ; 
basin  deep,  of  medium  width,  almost  smooth ;  calyx  large,  open.  Flesh  yel- 
lowish, rather  coarse,  moderately  juicy,  subacid,  with  a  pleasant  flavour ;  core 
medium  size.  Quality  medium  to  above  medium.  Season  late  autumn.  Tree 
hardy,  vigorous,  spreading  and  productive. 

Fanny. — Originated  near  Strasburgh,  Lancaster  Co.,  Pa.,  U.S.  Fruit 
above  medium  size,  roundish  to  oblate,  slightly  conical ;  skin  yellow,  heavily 
splashed  and  washed  with  deep  red ;  dots  few,  yellow  and  not  prominent ; 
cavity  deep,  moderately  open ;  stem  short,  slender:  basin  of  medium  depth, 
narrow,  almost  smooth ;  calyx  partly  open.  Flesh  white,  crisp,  tender,  juicy, 
subacid;  core  small;  quality  good.  Season  September.  Tree  vigorous, 
spreading,  productive. 
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Gideon. — Originated  by  Peter  M.  Gideon,  Excelsior,  Minn.,  XT.  S.  Fruit 
above  medium  size  to  large,  roundish  conical,  ribbed ;  skin  yellow  with  a  bright 
rosy  red  blush ;  dots  fairly  numerous,  yellow,  distinct ;  cavity  narrow,  medium 
depth  ;  stem  short  to  medium,  slender  ;  basin  shallow  and  of  medium  widths 
wrinkled,  calyx  closed;  flesh  white,  crisp,  juicy,  brisk  subacid,  liable  to  water- 
core;  core  large;  quality  above  medium;  season  October  and  early  Novem- 
ber ;  tree  very  hardy,  a  strong  grower  and  moderately  productive. 

Gravenstein. — Originated  in  Qermany.  Fruit  large  to  very  large,  roundish ; 
skin  yellow,  splashed  and  streaked  with  orange  and  red ;  stem  short,  stout ; 
basin  wide  and  rather  deep.  Flesh  tender,  crisp,  juicv,  subacid  and  very  high 
flavoured  ;  quality  very  good ;  season  September  and  October.  Tree  a  strong, 
spreading  grower  and  very  productive. 

Saas  (Fall  Queen). — Ori^nated  near  St  Louis,  Mo.  Fruit  medium  to 
above  medium  in  size;  oblate;  skin  yellow,  well  splashed  and  washed  with 
deep,  sometimes  brownish  red :  cavity  deep  ;  moderately  open  ;  stem  short, 
stout ;  basin  narrow,  of  medium  depth,  almost  smooth.  Flesh  white,  juicy, 
subacid,  with  little  characteristic  flavour,  rather  astringent ;  core  small ;  qua- 
lity medium  to  above  medium.  Season  autumn.  Tree  hurdy,  a  strong,  upright 
grower  and  a  good  annual  bearer.  Not  desirable  except  in  the  coldest  parti 
of  the  apple  growing  districts. 

HibemcU  {Romna). — Originated  in  Russia.  Fruit  above  medium  to  large, 
oblate  conical ;  skin  pale  greenish  yellow,  splashed  and  streaked  on  sunny 
side  with  bright  purplish  red ;  a  few  white  dots ;  cavity  deep,  of  medium 
width,  russetted ;  stem  short,  stout ;  basin  of  medium  depth  and  width, 
slightly  wrinkled :  calyx  open.  Flesh  yellowish,  crisp,  tender,  juicy,  acid ; 
core  small ;  quality  above  medium  ;  season  September  to  November.  Tree 
very  hardy,  a  strong,  spreading  grower,  and  very  productive.  Although  not 
a  good  dessert  fruit  this  is  a  fine  cookiug  apple  and  on  account  of  its  great 
hardiness  and  productiveness  is  one  of  the  best  of  the  Russian  apples. 

Lovgfield. — A  Russian  variety  introduced  in  the  year  1870.  Fruit  some- 
times medium,  mostly  below  medium  in  size,  roundish  conical,  slightly  angu- 
lar; skin  pale  yellow,  almost  white,  with  a  bright  pink  blush;  dots  few, 
obscure ;  cavity  very  narrow,  deep,  more  or  less  russetted  ;  stem  short,  slender; 
basin  narrow,  of  medium  depth,  wrinkled ;  calyx  partly  open ;  flesh  white, 
crisp,  very  iuicy,  very  tender,  malting,  brisk  subacid,  almost  acid,  pleasant ; 
core  medium  ;  quality  good ;  season  October  and  November  ;  tree  very  hardy, 
a  moderate  grower,  spreading,  pendulous,  a  very  heavy  bearer.  Owing  to 
the  great  crops,  the  fruit  is  liable  to  be  undersized,  and  because  of  its  tender 
flesh  and  pale  skin,  it  shows  bruises  badly,  which  lessens  its  commercial  value 
and  is  against  it.  It  is  a  good  apple  for  the  north  on  account  of  its  hardiness 
and  low  growth. 

McMahon  White, — Introduced  by  A.  L.  Hatch,  Wis.,  U.S.  Fruit  large 
to  very  large,  roundish,  slightly  conical ;  skin  pale  wax}'^  yellow,  almost  white 
when  in  best  condition,  with  a  delicate  pink  blush  ;  cavity  deep,  open,  slightly 
russetted ;  stem  short,  stout;  basin  of  medium  depth,  narrow,  almost  smooth; 
calyx  open;  flesh  white,  rather  coarse,  crisp,  juicy,  brisk  subacid;  quality 
above  medium.  An  excellent  cooking  apple.  Season  October  and  November. 
Tree  a  very  strong  grower  and  a  good  cropper.  Trees  planted  in  the  spring 
of  1888  are  bow  bearing  from  2J  to  3  barrels  each.  Owing  to  its  vigour  and 
apparent  great  hardiness  it  should  be  one  of  the  best  apples  to  plant  near  the 
limits  of  successful  apple  culture. 
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Twenty  Ounce  (Cayuga  Red  Streak). — Originated  in  Connecticut,  U.S. 
ITruit  large  to  very  large,  roundish ;  skin  yellow,  splashed  and  streaked  with 
bright  pu^pli8h  red;  cavity  deep  and  wide;  stem  short  and  stout ;  basin  of 
medium  depth,  calyx  small,  open  ;  flesh  white,  coarse,  juicy  and  briskly  sub- 
acid ;  quality  above  medium,  but  a  first-class  cooking  apple ;  season  late 
autumn  to  early  winter.     Tree  a  strong  grower  and  productive. 

Wealthy, — Originated  by  Peter  M.  Gideon,  Excelsior,  Minn.,  U.S.  Fruit 
of  medium  size,  almost  large  on  young  trees,  roundish ;  skin  yellow,  well 
splashed  and  washed  and  sometimes  completely  covered  with  crimson;  dots 
j'ellow,  fairly  numerous,  distinct,  but  not  prominent;  cavity  deep  and  of 
medium  width;  stem  short  to  medium,  slender;  basin  narrow,  rather  deep, 
almost  smooth  ;  calyx  partly  o])en ;  flesh  yellowish  sometimes  tinged  with 
red,  crisp,  tender,  juic}',  briskly  subacid  with  a  pleasant  aromatic  flavour ;  core 
small ;  quality  good  to  very  good  ;  season  September  to  November,  and  later 
in  some  parts  of  the  provinces  ;  tree  spreading,  a  medium  grower  and  an  early 
and  heuv}'  bearer.     Tiiis  is  another  apple  which  is  hard  to  excel  in  its  season. 

EARLY  WINTER  VAllIETIES. 

Blenheim  Pippin. — Originated  at  Woodstock,  Oxfordshire,  England. 
Fruit  large,  oblate;  skin  golden  yellow,  well  washed  and  splashed  with 
orange  red  mostly  on  the  sunny  side ;  dots  few,  pale,  distinct  but  not  pro- 
minent; cavity  moderately  deep,  narrow,  russetted ;  stem  short,  moderately 
stout ;  basin  of  medium  depth,  smooth,  open  ;  calyx  large,  open  ;  flesh  yellow, 
crisp,  tender,  melting,  moderately  juicy,  mildly  subacid,  of  good  flavour;  core 
small ;  quality  good  to  very  good.  Season  November  and  December.  Tree 
a  strong  grower  and  a  good  bearer. 

Fameuse  (Snow). — Origin  unknown.  Supposed  either  to  have  been 
brought  to  Canada  with  the  early  French  settlers  or  to  have  been  a  seedling 
originated  in  this  country.  Fruit  of  medium  size,  roundish  to  oblate  ;  skin 
pale  yellow,  either  almost  or  completely  covered  with  deep  red  or  splashed 
and  washed  with  red  when  fruit  is  not  well  coloured;  dots  not  prominent ; 
cavitj^  of  medium  depth  and  width  ;  stem  short  to  medium  in  length,  slender 
or  moderately  stout;  basin  small,  somewhat  narrow,  almost  smooth;  flesh 
very  white,  very  tender,  juic}^,  subacid  with  a  fine  flavour  and  a  delicate  per- 
fume; core  small;  quality  very  good  to  best;  season  early  winter;  tree  a 
strong  grower,  spreading,  and  a  heavy  bearer.  This  is  one  of  the  best  dessert 
apples  and  one  of  the  most  profitable  where  it  succeeds  well. 

Hahbardston  Nonsuch. — Originated  at  Hubbardslon,  Mass.,  U.S.  Fruit 
above  medium  to  large,  roundish  to  oblong,  conical ;  skin  yellow,  splashed 
«nd  washed  with  orange  red  and  purplish  red ;  dots  fairly  numerous,  gray, 
distinct,  bun  not  prominent;  cavity  deep,  narrow,  russetted;  stem  short, 
slender;  basin  narrow  ol  medium  depth,  slightly  wrinkled;  calyx  open; 
flesh  yellowish,  crisp,  very  tender,  melting,  juicy,  mildly  subacid,  with  a 
pleasant  flavour ;  core  small ;  quality  verj^  good.  Season  early  winter.  Tree 
a  strong,  spreading  grower  and  a  good  bearer. 

King  of  Tompkins  Co. — Origin  uncertain  ;  said  to  have  originated  in  New 
Jersey.  Fruit  large,  roundish,  somewhat  oblate,  obscurely  angular ;  skin 
yellow,  well  splasljed  and  washed  with  bright  crimson  and  orange  red;  dots 
fairly  numerous,  white,  distinct,  prom.inent;  cavity  of  medium  depth  and 
width  ;  stem  short,  moderately  stout ;  basin  of  medium  depth  and  width, 
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almost  smooth ;  calyz  clx)sed ;  flesh  yellow,  rather  coarse,  crisp,  tender,  melt- 
ing, moderately  juicy  with  a  rich,  high,  aromatic  and  very  agreeable  flavour; 
core  small;  quality  very  good  to  best;  season  early  winter;  tree  a  ntrong; 
spreading  grower,  but  un  uncertain  cropper,  the  crops  being  usually  light 

Mcintosh  Bed. — Originated  with  John  Mcintosh,  Duiulela,  Ont.  Fruit 
above  medium  to  large,  roundish,  slightly  angular,  highly  perfumed ;  slcia 
pale  yellow,  almost  entirely  covered  with  crimson,  dark  on  sunny  side  and 
brighter  on  rest  of  fruit ;  dots  few,  small,  yellow,  distinct  but  not  prominent;  . 
cavity  of  medium  depth  and  width;  stem  short,  stout;  basin  narrow,  almost 
smooth,  medium  depth;  calyx  partly  open ;  flesh  white,  crisp,  very  tender, 
melting,  juicy,  subacid,  sprightly  with  a  pleasant  aromatic  flavour ;  core  of 
medium  size;  quality  very  good  to  best ;  season  November  to  January  ;  tree 
hardy,  and  a  strong,  moderately  upright  grower  and  an  annual  and  medium 
bearer.  For  its  season  the  Mcintosh  R^d  apple  is  one  of  the  best  varieties 
grown.  It  is  said  to  be  very  subject  to  scab  in  some  places,  but  this  has  not 
been  the  experience  at  the  Central  Experimental  Farm.  It  has  also  not  been 
found  to  be  a  shy  bearer  as  reported  by  some. 

Rhode  Island  Greening. — Originated  on  Rhode  Island.  Fruit  large^ 
oblate  to  roundish ;  skin  green,  often  with  a  light,  pink  blush ;  dots  numerous, 
pale  or  gray,  distinct,  but  not  very  prominent ;  cavity  narrow  and  of  medium 
depth;  stem  short,  moderately  stout;  basin  narrow,  shallow,  slightly  wrinkled; 
flesh  yellow,  crisp,  tender,  juicy,  subacid,  rich,  slightly  aromatic;  core  of 
medium  size;  quality  very  good.  Season  early  winter  to  midwinter.  Tree 
a  spreading  very  strong  grower  and  a  heavy  bearer.  This  variety  is  quite 
subject  to  scab  and  needs  thorough  spraying.  It  also  lacks  hVgh  colour, 
which  is  against  it  as  an  export  apple. 

Scarlet  Pippin  (Leeds  Beauty), —  Originated  at  Lyu,  Leeds  Co., 
Ontario,  near  Brockville.  Mr.  Harold  Jones,  Maitland,  Ont,  has  had  most 
to  do  in  bringing  this  fine  apple  before  the  public.  Fruit  of  medium  size, 
oblate  to  roundish;  skin  yellow,  waxy,  more  or  less  washed  and  ^plaslled  with 
bright  and  dark  crimson,  and  covered  with  a  light  bloom ;  cavity  deep  and 
of  medium  width  ;  stem  short,  slender;  basin  narrow,  shallow,  almost  smooth; 
calyx  generally  closed  ;  flesh  white,  firm,  crisp,  tender,  melting,  juicy,  a  mild 
subacid,  with  a  pleasant  but  not  high  flavour;  core  small ;  quality  very  good  ; 
season  early  winter.  A  very  attractive  looking  apple  and  said  to  sell  better 
than  Fameuse,  which  it  does  not,  however,  equal  in  quality.  Tree  a  strong, 
upright  grower,  and  said  to  be  a  heavy  bearer. 

Shiawassee  Beauty. — Originated  in  Shiawassee  Co.,  Mich.,  U.S.  Probably 
a  seedling  of  Fameuse.  Fruit  of  medium  size,  oblate,  flattened  ;  skin  yellow, 
well  washed  and  splashed  with  deep  crimson;  dots  few,  pale,  distinct ;  cavity 
deep,  open;  stem  of  medium  length,  slender;  basin  medium  in  depth  and 
width,  and  almost  smooth  ;  calyx  closed  or  open.  Flesh  white,  crisp,  tender, 
juicy,  mildly  subacid  with  a  good  flavour  ;  core  medium.  Quality  very  good. 
Season  early  winter.  Tree  a  hardy,  strong,  moderately  upright  grower,  aiul 
a  heavy  bearer  in  alternate  years. 

Sutton  Beauty. — Originated  at  Sutton,  Mass.,  U.S.  B\-uit  of  medium  size, 
roundish  conic  ;  skin  waxen  yellow,  washed  and  splashed  with  crimson  ;  dots 
fairly  numerous,  pale,  distinct ;  cavity  of  medium  depth,  narrow;  stem  of 
medium  length,  moderately  stout ;  basm  medium  in  depth  and  width,  slightly 
wrinkled ;  calyx  of  medium  size,  open  or  partly  open  ;  flesh  dull  white,  cris|>, 
firm,  juicy,  a  sprightly  subacid  with  a  pleasant  but  not  high  flavour;  core 
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small ;  quality  good.    Season  midwinter.   Tree  an  upright,  stroHg  grower  and 
productive. 

Winter  St.  Lawrenee. — Imported  in  1&88  from  Manchester,  England, 
under  the  name  of  Manic's  Codling,  by  the  late  Wm.  Lunn,  of  Montreal, 
Named  Winter  St.  Lawrence  by  the  Montreal  Horticultural  Society  about 
1873.  Fruit  medium  to  large,  roundish,  slightly  conical ;  skia  greenish  yellow 
well  covered  with  deep  red  through  which  ape  dark  purple  splashes  and 
streaks ;  dots  fairly  numerous,  pale,  distinct ;  cavity  rather  deep  and  medium 
in  width ;  stem  short,  slender ;  basin  narrow,  almost  smooth,  of  medium  depth ; 
.  calyx  partly  open,  sometimes  closed.  Flesh  white,  rather  soft,  melting,  mod- 
erately juicy,  subacid,  good  flavour;  core  small;  quality  good;  season,  early 
winter.  Tree  a  moderately  spreading,  strong  grower  and  apparently  very 
hardy.     A  shy  but  annual  bearer  at  Ottawa. 

Waif  River. — Originated  with  W.  A..  Springer,  near  Wolf  River,  Fre- 
mont, Wis.,  U.S.,  and  disposed  of  to  H.  Riflen  before  coming  into  bearing. 
It  is  supposed  to  be  a  seedling  o(  Alexander.  Fruit  large  to  very  large, 
oblate  conic,  slightly  angular ;  skin  greenish  yellow,  becoming  lighter  later  in 
the  season,  nearly  covered  with  a  dark  red  or  crimson,  with  a  few  pale,  dis- 
tinct dots;  cavity  deep  and  of  medium  width,  russetted ;  stem  short,  slender; 
basin  narrow  and  of  medium  depth  ;  caiyx  closed  or  open  ;  flesh  yellowish, 
moderately  juicy,  rather  tender,  subacid  with  a  pleasant  flavour;  core  of 
medium  size ;  quality  above  medium  ;  season,  early  to  midwinter  ;  tree  hardy 
ftnd  a  strong,  spreading  grower  and  a  good^ cropper  in  alternate  years. 

WINTER  VARIETIES. 

American  Golden  Russet. — Ori^n  uncertain.  Fruit  medium  to  above  med- 
ium in  size,  roundish ;  skin  greenish  yellow,  niore  or  less  russetted  sometimes 
with  bronzed  blush;  dots  obscure ;  flesh  greenish  yellow,  juicy,  subacid  with  a 
high  rich  flavour ;  core  medium ;  quality  good  to  very  good ;  season,  late 
winter ;  tree  a  strong,  upright  grower  sometimes  but  a  light  cropper.  This  is 
a  valuable  variety  in  the  colder  parts  of  Ontario  and  Quebec,  as  it  is  very 
hardy. 

American  Pippin. — ©rigin  uncertain.  , Fruit  medium  to  large,  roundish  ; 
greenish  yellow  with  a  pink  or  orange  blusn  or  lightly  splashed  with  same ; 
dots  fairly  numerous,  distinct  but  not  prominent ;  cavity  deep,  medium  in 
width,  sometimes  slightly  russetted ;  stem  short  and  stout ;  basin  rather  deep, 
medium  in  width  and  slightly  wrinkled ;  calyx  large,  open  ;  flesh  yellow, 
firm,  crisp,  juicy,  subacid  ;  core  small ;  quality  good.  Season  late  winter. 
Tree  a  vigorous  spreading  grower  and  productive.  An  exceptionally  good 
keeping  apple. 

Baldwin. — Originated  in  Massachusetts,  U.S.  Fruit  above  medium  to 
large,  roundish ;  skin  yellow,  well  waehed  and  splashed  with  crimson  and  red; 
dots  fairly  Bumerous,  gray,  distinct ;  cavity  of  mediunt  depth  and  width ;  stem 
short  and  stout ;  basin  deep,  open,  somewhat  wrinkled,  calyx  closed  or  open ; 
flesh  yellowish,  firm,  rather  coarse,  moderately  juicy,  mildly  subacid,  with  a 
pleasant  flavour ;  core  small ;  quality  good  ;  season,  late  winter ;  tree  moderately 
upright,  vigorous  and  productive.  Has  been  a  very  profltable  variety  in  the 
past  on  account  of  its  productiveness,  appearance  and  good  shipping  qualities. 

Ben  Davis. — Originated  in  North  Carolina  early  in  the  19th  century. 
Fruit  medium  to  large,  roundish  conical;   skin  yellow,  well  splashed  and 
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Btreaked  with  red ;  dots  obscare  ;  cavity  deep,  of  medium  width,  slightly  rus- 
aetted ;  stem  short,  slender ;  basin  of  medium  depth  and  width,  wrinkled 
calyx  open ;  flesh  dull  white,  firm,  moderately  juicy,  mildly  subacid,  but  has 
no  characteristic  flavour  ;  core  medium ;  quality  medium  ;  season  late  winter 
tree  hardy,  spreading,  vigorous  and  very  productive. 

Bethel. — Originated  in  Vermont.  Fruit  large,  roundish,  slightly  angular 
skin  greenish  yellow,  splashed  and  streaked  with  carmine ;  dots  numerous 
greenish  yellow,  prominent ;  cavity  deep,  of  medium  width,  slightly  russetted 
stem  short,  slender ;  basin  shallow,  narrow,  smooth ;  calyx  partly  open  ;  flesh 
whitish  with  traces  of  pink,  juicy,  mildly  subacid;   core  of  medium  size 
quality  good ;  season,  midwinter  to  late  winter ;  tree  a  strong  grower. 

Canada  Baldwin.  Ssid  to  have  originated  from  seed  of  Tomme  de  Fer 
on  the  farm  of  Alexis  Dery,  St.  Hilaire,  Que.  It  was  given  its  name  by  N.  C. 
Fisk,  Abbotsford,  Que.,  who  propagated  it  in  1855.  Fruit  of  medium  size, 
roundish  to  slightly  oblate;  skin  yellow,  well  washed,  splashed  and  streaked 
with  bright  rod  and  crimson  ;  dots  fairly  numerous,  large,  yellow,  prominent ; 
cavity  deep,  open  ;  stem  short  to  medium  in  length,  slender  ;  basin  medium 
in  depth  and  width,  slightly  wrinkled ;  caylx  closed  or  partly  open  ;  flesh 
white,  tinged  with  red  almost  to  the  core,  rather  coarse,  firm,  inclined  to  be 
corky,  fairly  juicy,  mildly  subacid,  with  a  pleasant  flavour,  slightly  astringent ; 
core  small ;  quality  good ;  season  midwinter ;  tree  an  upright,  strong  grower ; 
a  shy  but  annual  bearer  at  Ottawa  ;  said  to  be  subject  to  sunscald,  but  trees 
have  not  suffered  much  from  it  here. 

Cranberry  Pippin. — 0  riginated  near  Hudson,  K  Y.  Fruit  large,  roundish  ; 
skin  yellow,  splashed,  streaked  and  washed,  especially  on  the  sunny  side,  with 
bright  purplish  red;  dots  fairly  numerous,  small,  gray,  not  prominent;  flesh 
white,  crisp,  moderately  juicy,  rather  coarse,  subacid,  flavour  not  very  marked  ; 
core  small ;  quality  medium ;  season,  early  winter  to  midwinter ;  tree  a  very 
strong,  spreading  grower  and  productive. 

Esopus  Spitzenburg. — Originated  on  the  Hudson  River.  Fruit  medium 
to  above  medium  in  size,  oblong,  tapering,  angular;  skin  yellow,  nearly 
covered  with  bright  rich  red  which  is  darker  on  the  sunny  side ;  dots  numerous, 
yellow,  prominent;  cavity  deep  and  narrow;  stem  short,  moderately  stout; 
basin  narrow,  of  medium  depth,  wrinkled  ;  calyx  of  medium  size,  partly 
open  ;  flesh  yellow,  crisp,  tender,  juicy,  subacid  with  a  rich  high  flavour;  core 
of  medium  size ;  quality  very  good  to  best ;  season  early  to  midwinter ;  tree 
a  poor  grower  of  moderately  spreading  habit  and  usually  a  light  bearer, 
which  lessens  its  value  for  commercial  purposes,  though  one  of  the  best  for 
home  use. 

Fallawater. — Originated  in  Pennsylvania.  Fruit  large  to  very  large, 
roundish ;  skin  yellowish  green  washed  with  pink  or  dull  red,  mostly  on  the 
snnny  side ;  dots  few,  pale,  large  and  prominent  on  the  red  portion  of  skin  ; 
cavity  narrow,  of  medium  depth,  slightly  russetted ;  stem  short,  rather 
slender;  basin  narrow,  of  medium  depth,  slightly  wrinkled;  calyx  partly  or 
fully  (Open  ;  flesh  greenish  yellow,  crisp,  tender,  juicy,  mildly  subacid,  with  a 
pleasant  flavour;  core  small ;  quality  good  ;  season,  midwinter  to  late  winter  ; 
tree  a  strong  grower  and  a  good  bearer. 

Oano. — Originated  in  Missouri  and  is  said  to  be  a  seedling  of  Ben  Davis. 
Fruit  above  medium  size,  roundish  conical ;  skin  yellow,  almost  completely 
overspread  with  crimson,  not  splashed  or  streaked  as  Ben  Davis ;  dots  gray, 
obscure  ;  cavity  of  medium  depth  and  width  ;  stem  short ;  basin  of  medium 
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depth  and  width,  slightly  wrinkled ;  calyx  open.  Flesh  dull  white,  some- 
what tenderer  than  Ben  Davis,  moderately  juicy,  mildly  subacid,  has  no 
characteristic  flavour ;  core  medium ;  quality  medium  ;  but  little,  if  any, 
better  than  Ben  Davis ;  season  late  winter.  Tree  a  hardy,  upright,  strong 
grower  and  an  annual  and  good  bearer.  This  is  a  verj'^  handsome  apple,  being 
more  highly  coloured  than  Ben  Davis,  as  grown  at  Ottawa. 

La  Victoire. — Originated  near  Grenville,  Que.  Probably  a  seedling  of 
Kameuse.  Fruit  above  medium  size,  oblate,  rcerular ;  skin  greenish  yellow, 
almost  covered  with  crimson  ;  dots  fairly  numerous,  gray,  distinct ;  cavity  of 
medium  depth  and  width,  slightly  russettcd ;  stem  short  and  stout ;  basin  of 
medium  depth  and  width,  almost  smooth ;  calyx  open  and  medium  in  size ; 
flesh  white,  tinged  with  red,  rather  coarse,  moderately  juicy,  mildly  subacid, 
with  a  pleasant  flavour ;  core  small ;  quality  good ;  season  midwinter ;  tree 
hardy  and  a  strong,  moderately  spreading  grower.  This  variety  has  not,  so 
far,proved  very  productive,  but  is  a  handsome  apple,  and  on  account  of  its 
season  and  hardiness  will  probably  prove  useful  in  the  north. 

Lavwer  (Delaware  Red  Winter). — Origin  uncertain.  Fruit  above  medium 
size,  roundish  to  oblate,  somewhat  angular ;  skin  yellow,  nearly  all,  or  quite, 
covered  with  bright  to  deep  red ;  dots  few,  pale,  distinct;  cavity  medium  in 
depth,  narrow  ;  stem  long  and  slender  ;  basin  very  shallow,  narrow,  wrinkled ; 
calyx  small  and  closed  ;  flesh  yellow,  faintly  tinged  with  pink,  firm,  crisp, 
tender,  juicy,  sprightly  subacid,  slightly  aromatic  ;  core  small ;  quality  above 
medium  ;  season  late  winter ;  tree,  hardy,  vigorous,  moderately  upright.  An 
annual  bearer  but  not  a  heavy  cropper.  This  is  an  exceptionally  good  keeper. 
The  fruit  may  be  kept  for  a  year  in  an  ordinary  cellar  without  difficulty. 

Mann. — Originated  in  New  York  State.  Fruit  above  medium  to  large, 
oblate ;  skin  very  green  in  early  winter  changing  to  yellow  when  fully  ripe, 
often  with  a  brownish  pink  blush  ;  dots  numerous,  pale,  and  quite  prominent 
in  early  winter ;  cavity  deep,  medium  in  width,  russetted ;  stem  short,  slender  ; 
basin  of  medium  depth  and  width,  slightly  wrinkled  ;  calyx  partly  or  fully 
open.  Flesh  yellow,  crisp,  juicy,  mildly  subacid,  with  a  pleasant  flavour, 
quality  good;  season  late  winter.  Tree  a  vigorous,  spreading  grower  and  an 
early  and  heavy  bearer.     A  good  keeping  apple  but  lacks  attractive  colour. 

Milwaukee. — A  seedling  of  Duchess  which  originated  in  Wisconsin. 
Fruit  large,  oblate,  slightly  angular;  skin  pale  yellow  well  splashed  and 
washed  with  bright  red  and  crimson ;  dots  few,  email,  white,  not  prominent ; 
cavity  deep  and  of  medium  width,  slightly  russetted  ;  stem  short,  moderately 
stout;  basin  deep,  open,  slightly  wrinkled;  calyx  open.  Flesh  yellowish, 
crisp,  very  tender,  juicy,  acid  with  but  little  characteristic  flavour ;  core  small. 
Quality  above  medium  ;  season  December  to  March.  Tree  spreading,  a 
moderate  grower  and  an  early  and  good  cropper.  A  promising  apple  for  the 
north,  as  it  appears  to  be  very  hardy. 

Northern  Spy. — Originated  near  Rochester,  N.Y.,  U.S.  Fruit  large  to 
very  large,  roundish  conical,  slighly  angular;  skin  yellow,  usually  well 
washed,  splashed  and  streaked  with  pinkish  red,  which  in  highly  coloured 
specimens  becomes  bright  red ;  there  is  also  a  pale  bloom  which  increases 
the  attractiveness  of  this  variety ;  dots  few,  small,  yellow ;  cavity  deep, 
open ;  stem  short,  moderately  stout ;  basin  of  medium  depth,  narrow, 
slightly  wrinkled ;  calyx  small,  closed  or  open ;  flesh  creamy  white,  crisp, 
tender,  juicy,  subacid,  sprightly,  aromatic,  of  a  good  flavour;  core  rather 
large;  quality  very  good  to  best;  season  midwinter  to  late  winter.     Tree 
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an  upright,  strong  grower  and  yields  good  crops  in  alternate  years,  when 
comes  into  bearing,  but  it  is  usually  from  twelve  to  fifteen  years  before  fu 
crops  are  produced. 

Ontario. — Originated  by  the  late  Charles  Arnold,  by  crossing  Wageni 
with  JN'orthern  Spy.  Fruit  large  to  very  largo,  oblate,  sometimes  roundisl 
slightly  angular ;  skin  yellow,  usually  well  washed  and  splashed  with  brigl 
red  and  carmine,  there  is  also  a  pale  pink  bloom  which  adds  to  the  appea 
ance  of  this  variety ;  dots  few,  pale  and  a  little  larger  and  more  distinct  than  c 
the  Northern  Spy ;  cavity  deep,  open,  slightly  rupsetted ;  stem  short,  moderate 
stoat ;  basin  medium  to  rather  deep,  slightly  wrinkled ;  calyx  small,  open  ( 
closed ;  flesh  creamy  white,  crisp,  tender,  juicy,  a  brisk  subacid  (more  aci 
than  Northern  Spy),  sprightly,  slightly  aromatic;  core  small;  quality  vei 
good ;  season  midwinter  to  late  winter.  Tree  moderately  vigorous,  but  a 
early  and  heavy  bearer.  One  of  the  best  apples,  both  for  commercial  pu 
poses  and  for  home  use. 

Bed  Cavada. — Origin  unknown.  Fruit  medium  to  large,  oblate,  slightl 
conical ;  skin  yellow,  well  splashed  and  washed  with  deep,  rather  dull  reci 
dots  fairly  numerous,  large,  yellow,  prominent ;  cavity  deep,  narrow ;  stei 
short,  slender ;  basin  narrow,  shallow,  slightly  wrinkled  ;  calyx  small,  parti 
open;  flesh  yellowish,  tender,  moderately  juicy,  mildly  subacid  with  a  pleasai 
but  not  high  flavour ;  core  of  medium  size  ;  quality  good ;  season  midwint( 
to  late  winter.  Tree  a  strong'  grower  and  has  proved  productive  in  son: 
places,  while  a  shy  bearer  in  others. 

Roxbury  Russet — Originated  in  the  State  of  Massachusetts  and  is  thougl 
by  many  to  be  the  same  as  the  Nonpareil  of  Nova  Scotia.  Fruit  above  me< 
ium  to  large,  oblate,  conic,  slightly  angular ;  skin  greenish  yellow,  more  ( 
less  russetted,  sometimes  with  a  bronze  blush ;  dots  obscure  ;  cavity  of  me( 
ium  depth,  open;  stem  short,  stout;  basin  of*mediura  depth  and  widtl 
smooth,  calyx  open  or  closed ;  flesh  yellowish,  tender,  moderately  juicy,  8ubaci< 
with  a  good,  rich  flavour  ;  core  small ;  quality  very  good ;  season  midwint( 
to  late  winter ;  tree  moderately  vigorous,  spreading  and  a  good  cropper. 

Salome. — Originated  with  Klias  C.  Hathaway,  Ottawa,  III,  U.S.  Fru 
medium  to  below  medium  in  size,  roundish  conical,  somewhat  angular  an 
inclined  to  be  irregular ;  skin  pale  yellow,  splashed  and  washed  with  bright  ar 
sometimes  rather  pale  red,  overspread  with  a  delicate  pink  bloom  makmg  tl 
fruit  very  attractive  looking  ;  dots  numerous,  pale  yellow,  prominent;  cavi- 
deep  and  medium  in  width ;  stem  short,  moderately  stout ;  basin  narrow 
medium  in  depth,  almost  smooth  ;  calyx  small,  closed  or  partly  open  ;  fles 
yellow,  crisp,  tender,  moderately  juicy,  subacid,  slightly  aromatic  ;  core  larg 
quality  good ;  season  midwinter  to  late  winter  ;  tree  a  strong,  upright  grow^ 
hardy  and  a  good  cropper.  When  the  crop  is  large  the  fruit  is  liable  to  n 
below  medium  in  size.  This  is  a  handsome  apple  and  being  hardy  and  agoi 
keeper  is  valuable  in  the  colder  parts  of  the  country. 

Scott's  Winter. — Introduced  by  Dr.  F.  H.  Hoskins,  Newport,  Vt.,  U. 
Fruit  medium  to  below  medium  in  size,  roundish  conical,  angular  ;  skin  y 
low,  well  splashed  and  washed  with  deep  orange  and  purplish  red ;  di 
obscure  ;  cavity  of  medium  depth  and  width,  slightly  russetted  at  base  ;  st< 
short,  moderately  stout ;  basin  deep,-  rather  narrow,  slightly  wrinkled  ;  cal 
partly  open ;  flesh  yellowish,  crisp,  tender,  juicy,  acid  but  with  a  pleasant  flavoi 
core  medium ;  quality  above  medium,  almost  good ;  season  late  winter.  Tr 
very  hardy  and  a  strong,  upright  grower.  An  annual  bearer  and  a  gc 
cropper. 
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Stark. — Origin  not  known.  Fruit  large,  roundish,  sliffhtly  angular ; 
skin  greenish  yellow  when  in  good  condition,  more  or  less  splashed  and  washed 
with  brownish  pink,  mostly  on  the  sunny  side  ;  dots  not  prominent ;  cavity 
of  medium  depth  and  width ;  stem  short,  moderately  stout ;  basin  of  medium 
width,  rather  shallow ;  calyx  large,  partly  open  or  open  ;  flesh  yellow,  mod- 
erately juicy,  rather  coajrse,  mild  subacid,  pleasant  but  not  high  flavoured ;  core 
medium;  quality  almost  good;  season  late  winter.  Tree  a  strong,  moder- 
ately spreading  grower.  This  has  proved  a  light  cropper  at  the  Central 
Experimental  Farm,  but  is  reported  to  be  a  good  bearer  elsewhere.  The 
trees  here,  however,  have  only  been  planted  since  189 L 

Sioayzie  Pomme  Grise. — Supposed  to  have  originated  near  iN'iagara,  Ont. 
Fruit  below  medium,  sometimes  almost  medium  in  size,  oblate  to  roundish ; 
skin  yellow  covered  with  a  thin  russet  nearly  all  over ;  dots  fairly  numerous, 
pale,  distinct  but  not  prominent ;  cavity  deep,  narrow  ;  stem  short,  slender  ; 
basin  narrow,  of  medium  depth,  almost  smooth  ;  calyx  partly  open  ;  flesh  pale 
greenish  yellow,  crisp,  breaking,  tender,  juicy,  sprightly  subacid  with  a  high 
aromatic  flavour ;  core  small ;  quality  very  good  to  best ;  season  midwinter  ; 
tree  hardy  and  an  upright  but  only  moderate  grower  and  rather  light  cropper. 
A  fine  dessert  apple. 

Talman  Sweet. — Originated  on  Rhode  Island.  Fruit  medium  to  above 
medium  in  size,  roundish ;  skin  yellow  when  fully  matured  with  oUen  a  faint 
blush  on  the  sunny  side ;  a  distinct  line  usually  runs  from  stem  to  calyx ;  dots 
few,  gray,  not  prominent ;  cavity  open,  medium  in  depth  ;  stem  rather  long, 
3lender;  basin  medium  in  depth  and  width,  wrinkled;  calyx  open;  flesh 
ivhite.  firm,  moderately  juicy,  sweet,  with  a  high  flavour  ;  core  small ;  quality 
7ery  ^ood  for  a  sweet  apple ;  season  early  winter  to  late  winter.  Tree  a 
itrong,  spreading  grower  and  very  productive. 

Wagener. — Originated  in  the  State  of  New  York.  Fruit  medium  to 
ibova  medium  in  size,  oblate  ;  skin  yellow,  well  washed  and  streaked  with 
Timson  ;  dots  pale,  distinct ;  cavity  wide,  deep ;  stem  medium  length,  slender ; 
»asin  medium  in  depth,  wrinkled ;  flesh  yellowish,  crijp,  very  tender,  juicy, 
•riskly  subacid,  pleasant  flavour ;  quality  very  good  to  best ;  season  mid- 
winter. Tree  an  upright  and  moderate  grower  and  an  early  and  heavy 
earer. 

Westfield  Seek-vo-Fitrther. — Origin,  Connecticut,  U.S.  Fruit  of  medium 
ize,  roundish  conical ;  skin  yellow,  well  washed  and  splashed  with  deep  red  ; 
ota  numerous,  large,  yellow,  distinct,  prominent ;  cavity  deep,  narrow, 
issetted;  stem  short,  moderately  stout;  basin  narrow,  shallow,  smooth;  calyx 
pen  ;  flesh  yellow,  tender,  melting,  juicy,  mild  subacid,  with  a  pleasant 
avour;  core  above  medium  in  size  ;  quality  very  good  ;  season  midwinter, 
ree  vigrorous  and  productive. 

Yellow  Bellflower. — Originated  in  Burlington,  N.J.,  U.S.  Fruit  large, 
Dloug  conical ;  skin  pale  yellow,  often  with  a  pinkish  or  orange  blush  on  the 
,nny  side;  dots  f^w,  gray,  prominent ;  cavity  of  medium  depth  and  width  ; 
em  of  medium  length,  moderately  stout ;  basin  narrow,  shallow  to  medium, 
rinkled;  calyx  closed  or  partly  open  ;  flesh  yellow,  tender,  buttery,  juicy, 
"bacid,  with  a  pleasant  flavour  ;  core  large ;  quality  good  ;  season  mid- 
nter.     Tree  a  spreading,  ihoderate  grower,  and  productive. 

York  Imperial. — Supposed  to  have  originated  in  York  Co.,  Pa.,  U.S. 
'uit  of  medium  size,  oblate,  flattened  and  somewhat  one  sided,  angular ; 
in  yellow,  splashed  and  washed  with  bright  ^^d  ;  ^^^s  few,  yellow,  distinct. 


47 

but  not  prominent;  flesh  yellowish,  firm,  crisp,  tender,  moderately  juicy, 
mildly  subacid  with  but  a  slight  characteristic  flavour;  quality  above  medium  ; 
season  late  wimter.  Tree  a  moderate  grower,  but  productive.  A  very  popular 
commercial  apple  in  some  parts  of  the  United  States. 

RUSSIAN   APPLES, 

When  the  Russian  apples  were  first  introduced  into  Canada  it  was  thought 
that  they  would  prove  a  great  acquisition,  especially  in  those  parts  where  the 
climate  was  severe.  Most  of  the  varieties,  of  which  a  large  number  were 
imported,  have  proved  to  be  of  inferior  quality,  and  as  almost  all  of  them  are 
early  apples,  their  usefulness  has  been  necessarily  limited.  There  are,  how- 
ever, a  few  of  them  which  are  very  valuable,  and,  being  hardier  than  most 
varieties  of  American  origin,  are  useful  to  those  who  live  near  the  extreme 
limits  of  successful  apple  culture.  As  far  north  as  Ottawa,  however,  which 
is  about  latitude  45°,  many  apples  of  American  origin  succeed  well,  and  these 
are,  in  most  cases,  preferable  to  the  Russian.  North  of  latitude  45°  the 
Russian  apples  increase  in  value  the  further  north  they  are  grown.  The 
Yellow  Transparent  and  Duchess  of  Oldenburg  apples  are  exceptions  to  almost 
all  the  others,  these  being  standard  varieties  in  all  parts  of  Canada  where  apple 
trees  are  grown. 

A  large  number  of  Russian  apples  have  now  been  tested, for  twelve  years 
at  the  Central  Experimental  Farm.  In  the  year  1888  there  were  planted  in 
the  orchards  133  supposed  varieties.  Since  that  time  others  have  been, 
added  at  intervals,  and,  notwithstanding  those  which  have  been  winter- 
killed, there  are  now  about  160  varieties,  though  some  of  those  may  be 
synonyms,  as  a  number  of  synonyms  have  already  been  discovered. 

A  few  of  the  trees  planted  in  1888  fruited  in  1890.  The  trees  did  well 
and  made  vigorous  growth  up  to  the  year  1892,  when  blight  appeared  in  the 
orchard  and  did  considerable  injury,  and  in  1893  the  disease  appeared 
earher  in  the  season  and  committed  great  ravages  among  the  trees. 
This  left  the  orchard  in  a  very  bad  condition.  Some  trees  had  died 
altogether,  others  were  reduced  to  stumps,  and  again  others  which  had 
large  diseased  limbs  sawn  off  had  lost  their  symmetry.  The  trees  were 
not  so  much  affected  in  1894  and  1895,  but  owing  to  the  severity  of  the 
winter  of  1895-6  a  large  number  were  root-killed.  Further  injury  from  root 
killing  occurred  durine  the  winter  1896-7.  During  the  past  three  seasons 
the  trees  have  been  replaced  and  have  made  good  growth,  and  many  of  those 
which  were  affected  by  blight  are  regaining  symmetrical  proportions. 

The  most  promising  varieties  are  recommended  in  the  district  lists  and 
described  elsewhere  in  this  bulletin. 

The  follovnng  case  for  and  against  the  Russian  apples,  which  was 
published  by  Prof.  F.  A.  Waugh,  in  Bulletin  No.  61,  of  the  Vermont  Agri- 
tsultural  Experiment  Station,  so  fully  expresses  our  own  opinion  of  them  that 
it  is  endorsed,  and  herewith  quoted  : — 

FOR. 

*  They  have  given  us  several  varieties  of  recognized  value,  like  Olden 
burg  and  Yellow  Transparent. 

*  They  promise  to  give  us  other  useful  varieties  through  gradual  inter 
crossing  with  our  common  apples. 
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'  They  furnish  hardy  trunks  on  which  more  tender  varieties  may  be  grafted 
^o  advantage. 

'  The  trees  are  very  hardy.  « 

'  They  are  mostly  free  from  disease  (except  blight). 

*  They  usually  bear  early  and  abundantly. 

*  The  fruit  is  often  large  and  finely  coloured. 

'  Their    introduction  has    encouraged  many  persons  to  grow  apples   in 
'egions  where  they  would  not  otherwise  have  attempted  it. 

AGAINST. 

*  Very  many  of  the  varieties  introduced  are  immensely  worthless. 

*  Most  of  them  ripen  too  early  and  will  not  keep.     This  is  due  to  their 
ntroduction  from  a  zone  of  shorter  season  to  one  of  longer  seasons. 

'The  fruit  of  many  varieties  drops  badly  before  mature. 
'  The  fruit  is  usually  coarse  grained  and  of  poor  quality. 
'  The  skin  is  oft^n  very  thin  and  tender,  making  the  fruit  liable  to  injury. 

*  Their  nomenclature  is  so  badly  confused  that  no  one  can  be  sure  ot  what 
le  is  handling. 

'  The  young  growth  is  extremely  subject  to  "  fire  blight" 

POLLINATION   OP  APPLES. 

It  is  now  known  that  the  cause  of  the  unproductiveness  of  some  varieties 
)f  apples  when  planted  in  large  blocks  by  themselves  is  often  due  to  either 
jomplete  or  partial  self-sterility  of  the  blossoms.  It  has  also  been  found  that 
varieties  self-sterile  in  themselves  will,  if  planted  near  each  other,  be  cross- 
ertilized,  if  the  two  varieties  bloom  at  the  same  time,  and  fruit  wilf  set  on 
)oth  kinds  As  it  has  been  found  that  a  variety  which  is  self-sterile  in  one 
ocality  is  not  necessarily  so  in  another,  it  is  impossible  to  give  an  accurate  or 
tomplete  list  of  those  which  are  self-sterile  and  those  which  fertilize  them- 
selves. The  relative  blossoming  periods  of  the  different  varieties  of  apples, 
lowever,  are  fairly  regular  in  the  provinces  of  Ontario  and  Quebec,  and  by 
)lanting  those  kinds  which  bloom  about  the  same  time  it  is  not  absolutely 
lecessary  to  know  whether  a  variety  is  self-sterile  or  not.  For  five  years, 
ibservations  on  the  dates  of  blossoming  <»f  varieties  of  apples  were  made  by 
lersons  in  various  parts  of  Canada  for  the  Horticultural  Division  of  the 
IJentral  Experimental  Farm.  The  data  thus  accumulated  have  been  compiled 
nd  it  is  now  possible  to  give  the  following  list  of  apples  divided  into  three 
groups,  according  to  their  average  time  of  blooming.  While  this  division 
nay  not  hold  good  in  all  parts  of  Canada,  it  will  be  found  to  be  fairly  correct 
n  the  whole. 

BARLY  GROUP. 

Antonovka,  Duchess  of  Oldenburg,  Early  Harvest,  Fameuse,  Graven- 
tein,  Gideon,  Haas,  Hurlbut,  Longfield,  Patten's  Greening,  Red  Astrachan, 
cott's  Winter,  Shiawassee  Beauty,  Tetofsky,  Wagener,  Scarlet  Pippin — 16 
arieties. 

MEDIUM  GROUP. 

Alexander,  Baldwin,  Baxter,  Ben  Davis,  Blenheim  Pippin,  Canada 
;aldwin,   Esopus  Spitzenburg,   Fallawater,  Fall  Jenetting,   Gano,   Golden 
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Buaset  (American),  HubbardstoD  Nonnucb,  JoDQtban,  Xeswick  Codlin,  King 
of  Tompkins  Co.,  Mcintosh  Bed,  McMahon  White,  Magog  Red  Streak, 
Myden's  Blush,  Malinda,  Mann,  Newtown  Pippin,  Peach,  Pewaukea,  Pomme 
Qriae,  Primate,  rrincess  Louise,  Khode  Inland  Greening,  Koxbury  Russet, 
St.  Tjftwrence,  Salome,  Stark,  Swaar,  Swayzie  Pomme  GriBe,  "Wealthy,  Winter 
8t  Lawrence.  Wolf  River,  Yellow  Transparent,  Ontario,  Ribaton  Pippin, 
Colvert,  Broekvilte  Beauty — 42  varieties. 

LATB  QHOUP. 

Bine  Pearmain,  Cranberry  Pippin,  Grimes'  Golden,  Lawver,  Northern 
Spy,  Red  Canada,  Talman  Sweet,  Walbridge,  Westfield  Seek-no-Further, 
Tellow  Bellflower — 10  varieties. 


There  are  several  objects  in  pruning  trees,  the  principal  being  the  production 
of  well  coloured  fruit  of  good  size,  in  paying  quantities,  and  the  maintaining  of  a 
symmetrical  top  and  well  balanced  tree  to  bear  this  fruit.  Trees  will  bear 
fruit  without  pruning,  but  it  is  small  in  size  and  not  eo  attractive.  Unpruued 
trees,  also,  are  likely  to  hear  heavily  one  year  and  have  no  crop  the  next. 
Pruning  leesens  the  number  of  apples  produced  and  the  tree  not  being  so 
much  exhausted  at  one  time  is  likely  to  bear  more  regularly.  It  does  not 
exhaust  a  tree  as  much  to  bear  a  good  crop  of  fine  fruit  as  it  does  to  produce 
a  heavy  crop  of  small  fruit,  as  the  exhaustion  of  the  tree  is  in  proportion  to 
the  number  of  seeds  matured,  and  not  to  the  size  of  the  fruit. 


Low  hpadpd  apple  tren  unpruned.  I*w  hMidiil  nppii'  lii'''  |jriin«i. 

Trees  should  be  pruned  regularly,  beginning  when  they  are  young. 
If  much  pruning  is  done  at  one  time  it  would  be  likely  to  injure  the  tree. 
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When  the  trees  begin  to  grow  thriftily  many  new  branches  will  be  formed, 
and  it  is  the  work  of  the  pruner  to  remove  all  those  which  are  not  necessary 
and  to  cut  back  others.  The  top  of  the  tree  should  be  kept  open,  to 
admit  air  and  sunlight,  but  pruning  should  be  so  carefully  done  that  there 
'  will  be  no  bare  limbs.  All  branches  which  are  growing  across  and  through 
the  top  should  be  cut  out.  If  two  branches  touch  one  another,  one  of  them 
should  be  removed.  If  a  branch  on  one  side  of  the  tree  has  outgrown  the 
other,  it  should  be  headed  back  so  as  to  make  the  tree  symmetrical,  cutting  it 
off  just  above  a  bud  which  is  on  the  side  that  it  is  desired  to  have  the  new 
growth.  If,  when  the  trees  are  young,  they  are  treated  in  this  way  every 
year,  comparatively  little  work  will  have  to  be  done  at  one  time.  The  best 
time  to  prune  is  between  the  middle  of  May  and  the  middle  of  June  when  the 
trees  are  growing  thriftily,  as  the  wounds  will  heal  over  quicker  if  done  at 
that  time,  but  as  this  is'a  very  busy  season  of  the  year  the  customary  practice 
is  to  prune  during  the  month  of  March,  when  quite  satisfactoiy  results  are 
obtained.  By  pinching  off  young  growth,  which  is  nbt  required,  in  summer, 
labour  will  be  saved  in  pruning.  It  is  much  better  to  prune  at  any  time  of 
the  year  than  to  neglect  it  altogether,  as  it  is  not  a  matter  of  great  consequence 
what  month  it  is  done  in.  The  tools  used  should  be  a  sharp  pruning  knife 
and  a  fine  saw  ;  the  branch  should  be  cut  off  close  to  the  linab  or  trunk  from 
which  it  is  removed  and  the  cut  should  be  as  clean  and  smooth  as  possible. 
A.  bad  practice  in  pruning,  and  a  very  common  one,  is  to  leave  the  stub  remain- 
ing of  the  branch  cut  oft'.  In  many  cases  this  never  grows  over,  rot  sets  in 
and  reaches  the  heart  of  the  tree,  and  eventually  ruins  it.  A  clean,  close  cut 
will  heal  quickly  and  needs  no  paint  or  wax,  unless  a  large  limb  has  been 
removed. 

Unfortunately,  too  many  of  our  farmers  and  fruit  growers  neglect  prun- 
ing their  trees  regularly,  the  result  being  that  when  they  do  begin,  it  is  neces- 
sary to  remove  many  large  limbs.  In  cases  of  this  kind  it  is  not  wise  to  do 
too  much  pruning  in  one  season^  as  a  severe  pruning  of  the  tree  will  cause  so 
much  young  growth  that  it  will  be  necessary  to  thin  it  out  It  will  also  expose 
the  limbs  which  have  been  protected,  and  may  cause  sunscald.  A  better  prac- 
tice is  to  do  it  regularly.  If  large  limbs  are  removed,  the  wounds  should  be 
given  a  coating  of  lead  paint,  which  will  protect  them  from  weather  and  pre- 
vent rot  from  setting  in  until  they  begin  to  heal  over. 

It  is  a  well  known  fact  that  winter  or  spring  pruning  tends  to  the  pro- 
duction of  wood  ;  and  summer  pruning,  to  the  production  of  fruit  buds.  The 
reason  of  this  is  that  pruning  before  growth  begins,  or  when  it  is  beginning, 
destroys  the  balance  between  top  and  root,  and  there  being  then  more  sap  sup- 
plied by  the  roots  than  the  remaining  top  can  elaborate,  stronger  growth  is 
made  or  new  branches  formed  to  readjust  this  balance.  If  pruning  or  pinch- 
ing off  part  of  the  new  growth  is  done  in  the  summer  after  most  of  the  growth 
has  been  made,  a  part  of  the  elaborated  sap,  which  is  as  necessary  to  the  pro- 
duction of  strong  roots  as  it  is  to  the  production  of  top,  is  removed,  and  the 
tree  is  checked  in  its  growth  and  weakened,  although  the  pruning  should  not 
be  so  severe  as  to  make  the  latter  apparent.  A  weakening  of  this  kind  tends 
to  the  development  of  fruit  buds.  Summer  pruning  to  produce  fruitfulness 
is,  however,  seldom  necessary,  and  it  is  not  recommended.  If  trees  are  given 
even  a  fair  measure  of  attention  they  will  reward  the  owner  with  abundant 
crops.  Some  varieties  of  apples  do  not  come  into  bearing  as  quickly  as  others 
and  often  growers  think  that  something  is  wrong  with  these  trees  when  they 
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do  not  bear  early.  Boot  pruning,  which  also  tends  to  weaken  the  trees  and 
promote  favoarable  conditions  for  the  development  of  fruit  buds,  is  sometimes 
advocated,  but  this,  likewise,  is  seldom  necessary.  This  is  done  by  digging 
around  the  trees,  and  thus  destroying  part  of  their  roots. 

A  branch  which  is  broken  or  split  by  the  wind  or  by  weight  of  fruit  may 
often  be  saved  if  it  is  carefully  bent  back  to  as  near  its  original  position  as 
possible  and  bolted  with  an  iron  bolt.  An  auger  hole  is  made  through  the 
broken  branch  and  the  uninjured  part  and  a  bolt  run  through.  By  doing  the 
work  carefully,  the  branch-may  be  drawn  almost  into  its  original  position  by 
tightening  the  nut  well.  The  bolt  should  be  as  near  the  size  of  the  auger 
hole  as  possible,  as  the  tighter  the  fit  the  better.  The  nut  and  end  of  the 
bolt  are  better  large,  as  they  will  not  sink  so  readily  into  the  wood.  After 
the  bolting  is  done  the  ends  of  the  auger  hole  should  be  closed  up  with  graft- 
ing wax  or  paint,  as  the  bolt  will  not  fit  tightly  enough  to  exclude  air,  and 
germs  of  disease  may  enter.  If  the  split  or  break  is  a  bad  one  the  branch 
should  be  headed  back,  so  as  to  lessen  the  leaf  surface.  Although  a  branch 
may  often  be  saved  by  treating  it  in  this  manner,  a  better  practice  is  to  bolt 
the  trees  before  the  branch  breaks.  A  weak  branch  is  often  indicated  by  a 
splitting  at  the  crotch,  and  if  the  bolt  is  run  through  then  the  branch  is 
almost  certain  to  be  saved.  It  is  sometimes  advisable  to  brace  the  tree  higher 
up,  and  this  can  be  done  with  a  longer  bolt. 

Patching  up  trees  is  not,  however,  on  the  whole  a  very  satisfactory  prac- 
tice, and  it  may  be  avoided  to  a  large  extent  by  having  trees  without  crotches, 
and  this  may  in  a  large  measure  be  accomplished  by  pruning  the  trees  properly 
when  young. 

Trees  are  often  ruined  by  neglecting  to  treat  wounds  or  allowing  rot  to 
set  in  at  the  crotch.  In  such  cases  all  the  decayed  part  should  be  removed 
and  the  wood  scraped  back  to  living  tissue,  and  in  the  case  of  rough  wounds 
made  by  bruises  or  breaking  of  limbs,  the  edge  and  surface  should  be  trimmed 
until  quite  smooth,  so  that  healing  may  begin  rapidly.  These  should  now  be 
painted,  or,  if  not  painted,  sprayed  with  Bordeaux  mixture  to  destroy  germs 
of  disease,  and  then  covered  with  paint  or  grafting  wax.  Wounds  should  be 
kept  covered  with  these  substances  until  they  are  healing  nicely. 

MAINTBNANGB  OF  FBRTILITT. 

When  it  is  at  all  possible,  it  is  much  better  not  to  remove  any  crops  but 
apples  from  the  orchard  land  after  the  trees  are  planted.  When  it  is  con- 
sidered that  the  apple  trees  are  to  bear  crops  for  fifty  years  or  more  on  the 
same  land,  it  may  easily  be  understood  that  the  trees  to  do  their  best  will  need 
all  the  plant  food  that  they  can  get  from  the  soil,  and  as  much  more  as  can  be 
economically  applied.  If  the  soil  is  cropped  with  grass,  cereals  and  roots,  for 
instance,  for  eight  or  ten  years,  much  plant  food  will  be  removed,  and  although 
these  crops  may  be  manured  there  is  but  a  small  percentage  of  people  who 
will  manure  the  land  sufficiently  to  make  up  for  the  plant  food  removed. 
Furthermore,  the  moisture  in  the  soil  is  lessened  if  other  crops  are  grown, 
owing  to  the  evaporation  from  the  leaves  of  the  growing  crops,  and  as 
droughts  now  occur  so  frequently  in  some  parts  of  the  country,  as  much  mois- 
ture as  possible  should  be  conserved  for  the  use  of  the  young  trees.  If  other 
crops  must  be  grown,  they  should  be  such  as  may  be  cultivated  or  hoed.  Corn, 
although  an  exhausting  crop,  is  on^  of  the  least  objectionable  crops  to  grow,  as 
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it  shades  the  trunks  of  the  young  trees.  If  other  crops  such  as  hay  or  grain  are 
grown  there  should  be  four  or  five  feet  left  on  each  side  of  the  tree  without  any, 
and  the  strip  thus  left  may  be  cultivated.  If  no  other  crops  are  grown  in  the 
orchard,  the  trees,  if  cultivated  properly,  will  need  very  little  manure  until 
they  come  into  bearing,  as  apple  trees  will  grow  quite  thriftily  when  young  on 
comparatively  poor  soil,  as  the  exhaustion  of  the  soil  from  the  production  of 
wood  is  small  compared  with  that  when  large  crops  of  fruit  are  removed. 

Barn-yard  manure  is  one  of  the  best  complete  fertilizers  where  it  can  be 
procured  cheaply  and  conveniently. 

The  weight  of  the  fertilizing  constituents  which  are  removed  from  the 
soil  in  the  production  of  a  crop  of  apples  when  the  trees  are  in  full  bearing  has 
been  estimated  by  careful  analyses,  and  if  about  fifteen  tons  of  fresh  barn-yard 
manure  were  applied  every  three  years,  considerably  more  plant  food  would 
be  restored  to  the  soil  than  would  be  removed  by  the  crops  of  apples.  But 
as  some  of  it  will  leach  away  and  some  never  be  reached  by  the  feeding  roots 
of  the  trees,  it  is  wise  to  give  a  liberal  dressing. 

As  in  many  places  barn-yard  manure  cannot  be  profitably  used  because  of 
its  scarcity,  the  following  extract  from  the  report  of  Mr.  F.  T.  Shutt,  Chemist 
of  the  Dominion  Experimental  Farms,  for  1894,  will  prove  valuable  to  those 
who  desire  to  maintain  the  fertility  of  their  land  by  other  methods  than  the 
application  of  barn-yard  manure  : — 


'  COMPOSITION  OF  THB  FRUIT.* 


Analysis  of  Apples. 

^  The  general  composition,  viz.,  the  percentage  of  water,  organic  matter 
and  ash  (which  make  up  the  whole)  and  the  amount  of  nitrogen,  are  given 
for  the  four  varieties  examined  in  the  following  tabulated  form  : — 


Name  of  Variety  of  Apple. 


Duchem  of  Oldenburg. 

Wealthy 

Fameuse  

Northern  Spy 

Average 


Water. 


88-61 
8700 
S522 
8708 


86-98 


Organic 
Matter. 


Ash. 


Nitrogen. 


11  14 
12-71 
14-46 

12  65 


25 
29 
32 
27 


12-74 


28 


a382 

0375 

•0512 

0445 


0428 


Although  there  is  a  ffreat  similarity  in  composition  in  the  varieties  exam- 
ined, and  none  diflfer  much  from  the  average  deduced  from  them  all,  it  is  of 
interest  to  note  that  the  Fameuse  is  the  richest  in  organic  matter,  in  ash  con- 
stituents and  in  nitrogen.  The  Wealthy  and  Northern  Spy  contain  almost 
identical  amounts  of  organic  matter  and  ash,  and  the  Duchess  of  Oldenburg 
has  the  largest  percentage  of  water  and  lowest  percentage  of  organic  matter 
and  ash. 
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*  PBROEITTAeiS  OF  IMPORTANT  C0NSTITUBNT8  IN  A8H/ 


Name  of  Variety  of  Apple. 


Duchess  of  Oldenburg ..... 

Wealthy 

Fametise 

Northern  Spy 

Average 


Phosphor- 
ic Acid. 

Potash. 

8-90 

815 

719 

11-68 

53-67 
57  00 
56-25 
5411 

8-98 

56  26 

Hoda. 


3-28 
2-66 
2-66 
1-94 


""w'       ^^--      ^^^---    Silica. 


2-61 


1  77 

1  76 
1-26 

2  13 


1-72 


6-80 
3J33 
3  65 
3  86 


6  20 
8-84 
4  03 

3-99 


•36 

63 

-32 

1  11 


4-38 


4-27 


•60 


In  this  table  the  composition  of  the  ash  in  detail  is  given.  Of  its  com- 
ponents, phosphoric  acid  and  potash  are  the  principal.  The  latter  constitutes 
over  half  of  the  ash  (55*26  per  cent),  while  the  former  is  about  9  per  cent, 
the  average  being  8*98  per  cent 

1^0  great  differences  between  the  varieties  are  here  to  be  noticed,  though 
the  Nortnem  Spy  presents  some  striking  variations  from  the  average.  Its 
ash  contains  nearly  8  per  cent  more  phosphoric  acid,  nearly  1  per  cent  less 
soda,  about  -5  per  cent  more  oxide  of  iron  and  alumina,  and  about  -5  per  cent 
more  silica  than  the  ash  of  the  other  apples. 

The  ratio  of  the  potash  to  the  phosphoric  acid  in  the  ash  of  the  fruit  is  6 
to  1 ;  in  the  ash  of  the  older  leaves  it  is  2  to  1.  Relatively,  there- 
fore,  the  demands  of  the  leaf  and  the  fruit  on  the  soil  of  these  two  constituents 
are  very  different  It  might  here  be  remarked  that  the  greater  quantity  of 
the  ash  ingredients  of  the  fruit  is  contained  in  the  seeds  and  walls  of  the 
ovary,  comparatively  little  being  found  in  the  flesh  of  the  apple. 

A  comparison  of  this  table  with  that  showing  the  composition  of  the  ash 
of  the  leaf  j  will  reveal  further  interesting  features.  The  total  percentages  of 
ash  in  similar  weights  of  leaf  and  fruit,  are  as  8*46  to  28.  Lime  is  much 
more  abundant  in  the  ash  of  the  leaf,  while  magnesia,  oxide  of  iron  and  silica 
are  about  the  same,  taking  the  older  leaves  for  comparison. 

For  the  purpose  of  a  practical  presentation  of  the  subject,  the  data  pre- 
sented in  the  following  table  have  been  prepared  : 

^  Weight  of  Important  Fertilizing  Constituents  withdrawn  from  the  soil.' 


Name  of  Variety 

of 

Apple. 


'  Average 
weight  per 
bushel  in 
pounds. 


Duchess  of  Oldenburg 

Wealthy     

Ftmeuse 

Northern  Spy 

Average 


44 
50 
50 
46 


Nitrogen. 


T  K-   ^«-      Lbs.  i^er 
K.;if     acre,orl60 
^"®^-        barrels. 


-046 
•057 
•070 
•056 


7-359 

8-220 

11-223 

9006 


Phosphoric  Acid. 


T  Ko  ,x««  I  Lbs.  per 

Lob.  per  '  ««„  ^Jion 

harrfll  !acre,or  160 

^"®^-  barrels. 


Potash. 


Lbs.  per 
barrel. 


47-5 


•057 


8-952 


027 
032 
031 

039     ! 


4  307 

5  •  181 
5-043 
6-38:3 


-162 
•226 
•256 
■185 


082 


5228    ! 


•217 


Lbs.  per 

acre,  or  160 

barrels. 


25  975 
36-232 
39-456 
29  570 


32SOH 
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Note. — In  the  above  calculations  the  following  data  are  used  :  Forty 
trees  per  acre  in  an  orchard  twenty-five  years  old  yield,  on  an  average,  one 
hundred  and  sixty  (160)  barrels.  One  barrel  contains  two  bushels  ana  three 
pecks. 

^  e  have  here  the  number  of  pounds  of  nitrogen,  phosphoric  acid  and 
potash  estimated  as  contained  in  one  barrel  of  the  fruit,  and  the  amounts 
removed  per  acre  by  a  good  crop.  None  of  the  quantities  are  at  all  excessive, 
and  the  cost  of  returning  them  would  not  be  great.  The  largest  demand  is 
on  the  potash  in  the  soil ;  next  comes  the  nitrogen,  and  lastly  the  phosphoric 
acid.     In  the  case  of  the  leaves,  the  nitrogen  stood  first. 

For  the  vigorous  development  of  the  tree  and  an  abundant  crop  of  fruit, 
the  soil  must  contain  these  constituents  in  a  more  or  less  immediately  available 
condition.  It  is  for  this  reason,  as  well  as  to  replace  the  exhausted  plant  food, 
that  fertilizers  are  necessary  to  profitable  apple  growing. 

Nitrogen.— To  supply  nitrogen,  some  organic  manure  is  perhaps  the  most 
economical.  Barnyard  manure  or  the  turning  under  a  leguminous  crop  (the 
latter  being  rich  in  nitrogen)  are  to  be  recommended.  Besides  adding  nitrogen, 
they  furnish  humus  or  decaying  vegetable  matter,  which  serves  a  useful  func- 
tion by  liberating  carbonic  acid,  and  which  in  turn  sets  free  lockcd-up  forms 
of  mineral  food.  Humus,  moreover,  has  much  to  do  in  bringing  about  good 
tilth  and  in  the  retention  of  soil  moisture.  As  the  period  of  growth  and  fruit 
development  in  the  apple  is  comparatively  long,  organic  manures  in  most 
instances  will  probably  give  better  returns  than  those  containing  more  soluble 
forms  of  nitrogen,  such  as  nitrate  of  soda  or  sulphate  of  ammonia. 

Potash  and  Phosphoric  Acid. — To  furnish  potash  and  phosphoric  acid,  we 
would  first  mention  wood  ashes.  In  most  parts  of  Canada  they  are  the  cheap- 
est form  in  which  to  purchase  these  constituents.  jMoreover,  they  possess 
them  in  the  relative  proportion  best  suited  to  tree  requirements  and  in  a  con- 
dition that  renders  them  easily  available. 

If  wood  ashes  are  not  obtainable,  kainit  and  muriate  of  potash  may  be 
substituted  to  supply  potash  ;  and  bone  meal  and  superphosphate,  the  phos- 
phoric acid.  Bone  meal  contains  2  per  cent  to  8  per  cent  of  nitrogen,  in 
addition  to  the  phosphoric  acid,  but  requires  a  greater  length  of  time  in  the 
ground  to  give  up  its  constituents  ;  its  effects  naturally  last  longer.  For  this 
very  reason  it  is  often  advocated  for  orchard  fertilization. 

Both  wood  ashes  and  bone  meal  furnish  lime,  which  we  have  seen  to  be 
a  necessary  and  somewhat  important  element. 

Soils  differ  so  much  in  composition  that  it  is  impossible  to  state  definitely 
the  amounts  of  these  fertilizers  that  should  be  employed  in  all  cases.  The 
wants  of  the  tree  for  fruit  and  leaves  have  been  given  and  the  principles  for 
an  economical  return  of  these  requirements  indicated.  In  conclusion,  it  may 
be  said  that  the  best  and  most  profitable  crops  can  be  obtained  only  when  the 
soil  contains  what  might  be  thought  to  be  a  large  amount  of  plant  food,  the 
greater  part  of  which  is  more  or  less  assimilable.  A  good  tilth,  among  other 
advantages,  tends  to  a  good  root  development.  In  such  the  rootlets  are  able 
to  procure  food  from  a  much  larger  area  than  otherwise  ;  but  in  every  orchard, 
owing  to  the  disposition  of  the  roots,  there  must  of  necessity  be  much  unoccu- 
pied soil,  and  hence  the  importance  of  supplying  liberally  and  in  excess  of  that 
which  is  absolutely  needed  for  a  season's  growth  and  fruit,  those  forms  of 
plant  food  which  we  have  been  considering.' 

Leaves  in  proportion  to  their  weight  contain  a  much  larger  amount  of 
plant  food  than  the  fruit.     The  amount  contained  in  1,000  pounds  of  leaves 
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gathered  in  September  was  8*87  pounds  of  nitrogen,  1*94  pounds  of  phos- 
phoric acid,  8*^2  pounds  of  potash,  this  being  the  average  of  five  varieties 
analysed  by  Mr.  Shutt. 

CULTIVATION. 

Of  late  years,  orchard  cultivation  and  management  have  received  the 
serious  attention  of  all  progressive  fruit  growers.  The  droughts,  which  appear 
to  be  getting  more  prevalent  in  certain  parts  of  Canada,  have  led  to  the  adop- 
tion of  methods  which  are  more  conducive  to  the  conservation  of  moisture. 
The  plant  food,  also,  which  is  in  the  soil,  is  made  more  easily  available  by  the 
tillage  which  many  orchards  now  receive. 

Shall  we  keep  our  orchards  in  sod  or  adopt  clean  cultivation  ?  This  is 
the  question  asked  time  and  again  at  meetings  of  farmers  and  fruit  growers, 
and  something  is  to  be  said  in  favour  of  both  methods,  though,  as  a  rule,  and 
under  most  conditions,  clean  cultivation  with  cover  crops  will  give  the  best 
results. 

Many  good  crops  of  apples  have  been  grown  in  orchards  which  are  in 
sod.  In  fact,  until  recent  years,  comparatively  few  orchards  were  kept 
cultivated.  If  the  soil  is  good  and  the  trees  never  suffer  from  lack  of  moisture, 
and  are  in  a  thriving  condition,  it  will  not  be  necessary  to  cultivate.  But  how 
'  few  orchards  there  are  in  which  the  trees  do  not  suffer  from  drought  when 
in  sod,  and  whefe  they  thrive  as  well  as  they  would  if  the  land  were  culti- 
vated !  If  grass  is  growing  in  the  orchard  a  very  large  amount  of  moisture 
will  be  transpired  through  its  leaves  and  the  soil  being  thus  deprived  of  it 
will  be  much  drier,  and  the  apple  trees  will  suffer.  Bain,  which  falls  during 
summer  showers,  will  often  not  soak  through  the  sod,  as  it  will  be  evaporatea 
before  it  does  so.  When  a  thick  sod  is  formed  in  the  orchard  the  air  does  not 
penetrate  as  freely  and  the  plant  food,  which  requires  the  action  of  air  to  make 
It  available  for  the  use  of  the  tree,  will  not  become  available  so  readily. 

In  the  colder  parts  of  the  country  where  the  apple  will  grow,  however, 
the  best  plan  will  probably  be  to  keep  the  orchard  in  sod,  as  the  roots  will  be 
much  better  protected  from  frost  There  will  also  not  be  as  much  growth  as 
if  the  ground  were  kept  cultivated  and  the  wood  on  this  account  will  be 
better  ripened  and  more  prepared  to  withstand  the  winter. 

Cultivation  of  the  soil  in  orchards  offers  such  great  advantages  over  non- 
cultivation  that  in  the  best  apple  growing  districts  it  is  unquestionably  the 
better  practice  to  adopt  in  most  cases.  When  the  surface  soil  is  cultivated 
it  forms  a  mulch  and  prevents  the  evaporation  of  moisture  in  a  large  measure. 
The  air  also  is  able  to  enter  the  soil  very  easily  and  nitrification  takes  place 
readily.  With  sufficient  moisture  and  with  plenty  of  plant  food  the  trees  will 
make  vigorous  growth  and  good  crops  of  fruit  will  be  borne. 

Fruit  growers  who  have  followed  the  custom  of  keeping  their  orchards 
in  sod,  and  who  decide  to  cultivate  them  in  future,  should  be  careful  not  to 
break  up  the  sod  in  the  autumn,  especially  in  those  parts  of  the  country 
where  the  winters  are  severe.  The  roots  which  have  not  been  disturbed,  ft 
may  be  for  years,  will  be  near  the  surface  and  are  likely  to  be  injured,  and 
are  perhaps  destroyed  altogether  by  hard  frost.  It  is  better  to  plough  in  the 
spring.  The  first  ploughing,  to  break  up  the  sod,  should  be  shallow,  as  it  is 
not  wise  to  destroy  too  many  roots  at  one  time.  Sometimes,  if  the  sod  is  not 
too  thick,  a  spade  or  disc  harrow  can  be  used  successfully  instead  of  the  plough. 
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If  a  clover  crop  hag  been  left  over  the  winter,  it  may  be  allowed  to  grow 
in  the  spring  until  there  is  a  good  crop  to  plough  under,  but  in  dist  riots  where 
droughts  occur  the  land  should  be  ploughed  as  soon  as  it  is  dry  enough  to 
work,  not  waiting  for  the  clover  to  grow  up  ;  thus  much  moisture  which  would 
otherwise  be  transpired  by  the  leaves  of  the  clover  would  be  saved,  and  the 
chances  of  suffering  from  drought  lessened,  by  beginning  cultivation  earlier 
than  it  is  generally  begun  in  some  places.  Ploughing  should  be  done  in 
alternate  years  towards  and  from  the  trees,  so  as  to  keep  the  soil  level.  The 
following  extract  from  Bulletin  Ko.  164  of  the  Michigan  Experiment  Station, 
giving  the  results  of  an  experiment  to  test  the  amount  of  moisture  in  the  soil, 
shows  what  may  be  saved  by  early  cultivation : — 

'  Two  tests  were  made  of  this  question  in  Field  No.  6.  The  plowing  was 
done  May  2.  Samples  were  taken  for  determination  of  moisture  on  May  10 
and  17,  with  the  lollowing  results  : — 


May  10. 

1st  Foot. 

2nd  Foot. 

3rd  Foot. 

Average 
3  feet. 

Spring  plowed 

>«ot  plowed 

May  17. 

Per  cent. 

10  50 
10  10 

Per  cent. 

10  07 
812 

Per  cent. 

8  04 

7-2() 

Per  cent. 

9  54 
849 

•40 

1^95 

,     -78 

105 

Spring  plowed 

Not  plowed 

9  33 

8-78 

675 
5-92 

6-97 
6-82 

7-68 
7  17 

•55 

•83 

•15 

•61 

^  This  gives  a  difference  in.  the  first  instance  of  2*8  pounds  per  square 
foot  to  a  depth  of  three  feet  and  1*4  pounds  in  the  second  instance,  in  favour 
of  the  land  ploughed  early  in  the  spring. 

*  Experiments  tried  by  Professor  King  and  reported  in  the  Wisconsin 
Report  for  1881,  p.  101  and  102,  show  larger  differences.  The  plowing  was 
done  April  29  and  samples  taken  May  6,  showing  a  difference  for  the  upper 
three  feet  of  7*02  pounds  of  water  per  square  foot.  On  another  plot  the 
observed  difference  of  the  samples  taken  May  14  to  the  same  depth  was  4*65 
pounds.' 

These  determinations  all  show  that  to  have  as  large  a  supply  of  moisture  as 
possible  for  the  crop  it  is  necessary  to  plow  or  work  the  soil  in  some  way 
to  form  a  mulch  to  prevent  evaporation  as  early  in  the  spring  as  the  condition 
of  the  land  will  allow. 

After  the  land  has  been  ploughed  it  should  be  harrowed  or  cultivated  at 
intervals  until  about  the  middle  of  July.  There  is  no  fixed  rule  as  to  the 
number  of  times  that  harrowing  should  be  done,  as  much  will  depend  on  the 
character  of  the  season.  The  object,  however,  should  be  to  keep  the  surface 
soil  loose  from  spring  till  July.  The  soil  should  be  cultivated  after  every 
shower  of  any  consequence,  and  even  if  no  rain  falls  it  should  be  stirred  at 
least  once  a  week.  Cultivation  should  cease  in  July,  in  order  that  late  growth 
will  not  be  encouraged,  and  that  the  wood  may  get  thoroughly  ripened.  If 
cover  crops  are  grown  they  will  need  the  intervening  time  before  winter  to 
make  the  growth  necessary  to  form  a  good  protection  for  the  roots  of  the  trees. 
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Constant  cnltivation  year  after  year  has  the  effect  of  reducioff  the  humus 
in  the  soil,  and  the  system  just  recommended  should  not  be  MIowed  too 
rigidly.  Circumstances  should  guide  the  fruit  grower  as  to  the  best  methods 
he  should  adopt  to  maintain  sufficient  humus  in  the  soil.  At  the  Central 
Experimental  Farm  there  is  naturally  very  little  humus  in  the  soil,  as  most  of 
the  orchard  land  is  a  light,  sandy  loam.  There  is,  however,  sufficient  moisture, 
and  drought  is  not  feared.  The  methods  adopted  here  are,  consequently, 
somewhat  different  from  those  recommended  in  most  cases.  The  following 
extract  from  the  Annual  Report  of  the  Horticulturist  for  1898  will  give  the 
reasons  for  the  course  we  have  adopted. 

COVBR   CROPS. 

'  The  clover  sown  for  cover  crops  on  1st  August,  1897,  in  the  orchards, 
mention  of  which  is  made  in  the  report  of  the  Horticulturist  for  that  year, 
came  through  the  winter  in  splendid  condition.  Nowhere  was  there  any  winter- 
killing and  when  growth  began  it  was  a  fine  sight  to  behold.  On  the  ISth 
June  clover  in  the  crab  apple,  pear,  and  plum  orchard  was  turned  under.  Part 
of  this  land  was  re-seeded  on  the  14th  July,  with  Mammoth  Bed  clover,  at 
the  rate  of  12  pounds  per  acre,  and  part  with  about  equal  parts  of  Mammoth 
Bed  clover  and  Lucerne  mixed.  This  formed  a  good  covering  by  autumn.  In 
a  part  of  the  apple  orchard  where  the  soil  is  very  poor,  the  clover  was  ploughed 
under  on  the  26th  May.  The  land  was  harrowed  and  pease  were  sown  at  the 
rate  of  2}  bushels  to  the  acre  on  1st  of  June.  On  the  22nd  July,  when  the 
pease  were  beginning  to  bloom,  and  about  2  feet  6  in.  hi^h,  they  were  turned 
under,  and,  after  harrowing,  equal  parts  of  Mammoth  Bed  and  Lucerne  clovers 
were  sown  at  the  rate  of  12  pounds  to  the  acre.  Owing  to  the  very  dry  autumn, 
the  Mammoth  Bed  clover  did  not  make  as  vigorous  a  growth  as  could  be 
desired,  but  the  Lucerne  was  11  inches  in  height  when  frozen.  These  two 
crops  of  leguminous  plants  ploughed  under  this  season  will  improve  the  tex- 
ture of  the  soil  and  enrich  it  considerably.  The  clover  in  the  greater  part  of 
the  apple  orchards  was  not  ploughed  under  this  year.  This  is  contrary  to 
what  is  usually  recommended,  but  it  was  left  for  several  reasons.  In  the  first 
place,  the  soil  in  the  orchard  is  a  sandy  loam  which  is  easily  moved  by  the 
wind.  During  the  years  in  which  the  orchards  have  been  under  cultivation, 
the  soil  has  blown  away  so  much  from  a  number  of  the  trees  that  the  roots 
are  more  or  less  exposed.  A  second  reason  why  it  was  left,  was  to  determine 
whether  the  trees  would  seem  to  suffer  in  time  of  drought.  Notwithstanding 
the  exceptionally  dry  summer  which  we  had,  neither  the  clover  nor  the  trees 
seemed  affected  by  the  drought,  except  in  a  small  portion  of  the  Bussian 
orchard.  This  would  seem  to  indicate  that  the  soil  in  the  orchards  does  not 
lack  moisture.  Taking  all  things  into  consideration,  namely,  the  texture  of 
the  soil,  its  capacity  for  holding  moisture,  the  exposure  of  the  orchard,  the 
destruction  of  purslane,  which  it  seems  impossible  otherwise  to  kill,  even  with 
thorough  cultivation,  and  the  belief  that  it  is  better  not  to  encourage  too 
vigorous  growth  when  so  near  the  limit  of  the  successful  growing  of  large 
fruits,  it  was  thought  better  not  to  cultivate  this  year." 

The  objects  ot  growing  cover  crops  and  the  experience  gained  in  growing 
them  at  the  Central  Experimental  Farm  were  set  forth  in  the  annual  report 
of  the  Horticulturist  for  1899,  as  follows : — 

^  Since  1896,  orchard  cover  crops  have  received  much  attention  at  the 
Central  Experimental  Farm,  and  in  the  reports  of  the  Horticulturist  for  1896, 
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1897  and  1898,  considerable  space  has  been  devoted  to  this  subject ;  but  the 
importance  of  cover  crops  in  the  orchard  cannot  be  too  often  nor  too  strongly 
impressed  upon  the  fruit  growers  of  Canada.  After  the  disastrous  effects  of 
last  winter  on  fruit  trees  in  some  parts  of  Ontario,  the  fruit  growers  living  in 
those  districts  must  realize  more  than  ever  before,  perhaps,  how  necessary  it 
is  to  have  some  protection  for  the  roots  of  their  trees. 

It  is  now  quite  generally  conceded  that  cultivation  should  cease  in  orchards 
in  Eastern  Canada  about  the  middle  of  July.  At  this  time  the  season's  growth 
is  well  advanced  and  the  ripening  of  the  wood  soon  begins.  The  seed  which 
is  to  produce  the  future  cover  crop  should  now  be  sown.  In  Eastern  Ontario, 
the  Common  Ked  or  Mammoth  Red  clover,  sown  broadcast  at  the  rate  of  12 
pounds  to  the  acre,  will  probably  make  the  most  satisfactory  cover  crop.  It 
will  reach  a  height  of  from  10  to  12  inches  by  winter,  and  will  form  a  dense 
mat  of  foliage  which  will  make  a  thick  mulch,  thus  preventing  the  alternate 
freezing  and  thawing  of  the  ground  which  occurs  in  late  winter  or  early  spring, 
and  which  often  proves  so  disastrous  to  trees.  After  the  seed  is  sown,  the  soil 
should  be  rolled  with  a  heavy  land  roller,  which  will  cause  the  moisture  to 
rise  to  the  surface  of  the  soil  and  assist  the  germination  of  the  seed.  This 
rolling  is  very  important,  as,  should  the  seed  lie  in  the  ground  for  any  length 
of  time  without  germinating,  there  will  not  be  time  for  a  good  cover  crop  to 
be  formed  before  winter,  l^o  nurse  crop  is,  as  a  rule,  necessary.  In  places 
where  the  soil  is  very  dry.  Lucerne  or  alfalfa  might  be  sown  with  advantage, 
as  the  seed  of  this  clover  appears  to  germinate  more  readily  than  that  of  the 
Common  Red  clover.  Cow  peas  and  Crimson  clover  may  be  used  in  the  warmer 
parts  of  the  country. 

Another  advantage  of  clover  growing  in  an  orchard  in  autumn,  is  that 
much  of  the  plant  food  in  the  soil  which  has  been  liberated  and  made  more 
easily  available  by  the  constant  cultivation  during  the  early  part  of  the  sum- 
mer, is  prevented  from  leaching  by  being  used  by  the  growing  plants,  the 
clover  thus  becoming  a  'catch  croj-,'  as  well  as  a  cover  crop. 

Where  soils  suffer  from  lack  of  moisture  in  a  dry  time,  the  clover  should 
be  ploughed  under  as  early  in  the  spring  as  the  land  can  be  worked,  and 
cultivation  begun  at  once.  This  will  conserve  much  of  the  moisture  which 
would  otherwise  be  transpired  through  the  leaves  of  the  growing  plants  until 
they  were  ploughed  under  towards  the  end  of  May,  which  is  the  usual  time. 
If  the  soil,  however,  always  contains  plenty  of  moisture,  it  would  be  better  to 
let  the  clover  grow  until  about  the  third  week  of  May,  as  there  would  be 
additional  humus  and  nitrogen  obtained  by  this  method. 

The  great  improvement  made  in  the  soil  by  the  annual  ploughing  under 
of  clover  crops  is  shown  by  figures  given  by  Mr.  G.  T.  Powell,  Ghent, 
N.Y.,  U.S.,  at  the  annual  meeting  of  the  Ontario  Fruit  Growers'  Associa- 
tion, in  1899.  After  Crimson  clover,  which  had  been  used  as  a  cover  crop, 
had  been  ploughed  under  in  an  orchard  for  three  years,  the  soil  was  analyzed 
and  the  following  differences  were  found  between  that  where  the  clover  had 
and  had  not  been  ploughed  in : — 

Clover  ploughed  under  No  clover  ploughed 

for  three  years.  for  thre«  years. 

Per  cent.  Per  cent. 

Water 16-00  8-75 

Nitrogen 21  -12 

Humus 2-94  1*91 

Phosphoric  acid  available  -015                            '008 
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Although  such  good  results  would  probably  not  be  secured  by  the  use  of 
red  clover,  still  the  improvement  in  the  land  by  such  treatment  would  be  very 
great 

For  the  reasons  mentioned  in  my  report  for  1898,  the  methods  which  are 
recommended  above  have  not  been  adopted  at  the  Central  Experimental  Farm 
since  the  spring  of  that  year.  Clover  is  used  for  a  cover  crop,  but  it  is  only 
ploughed  under  every  two  years.  As  the  soil  here  is  light  and  lacking  in 
humus,  but  apparently  contains  plenty  of  moisture,  a  system  of  cutting  the 
clover  with  a  field  mower  and  leaving  it  to  rot  in  the  orchard,  has  been 
followed.  In  189S  five  cuttings  were  obtained,  the  clover  being  from  18  to  20 
inches  high  at  each  cutting  and  just  coming  into  bloom.  It  was  estimated 
that  from  the  first  four  cuttings  26  tons  per  acre  of  green  crop  were  left  lying 
on  the  field.  Clover  sown  in  1H98  was  cut  four  times  in  1899,  and  the  crop 
from  each  cutting  appeared  fully  as  good  as  that  of  1898.  It  can  easily 
be  imagined  that  this  is  improving  the  soil  rapidly. 

Common  Red  clover  was  sown  in  the  orchards  in  1899  on  May  10,  IT, 
25  and  31 ;  July  4,  11,  18  and  25.  There  was  a  good  cover  crop  obtained 
from  all  of  these  sowings,  with  the  exception  of  that  on  May  31,  which  did 
not  germinate  well,  and  from  those  of  August  2,  9  and  16,  at  which  time  the 
weather  was  very  dry  and  the  seed  did  not  germinate  until  September,  and 
then  but  thinly.  Clover  sown  on  May  17  and  25  was  nearly  smothered  by 
purslane,  but  eventually  overtopped  it  and  came  on  well  and  formed  a  good 
cover  crop  by  autumn. 

In  a  part  of  the  apple  orchard  where  the  soil  is  very  poor,  two  green 
crops  were  ploughed  under  in  1899.  On  June  10,  clover  which  had 
formed  a  cover  crop  the  previous  winter  was  ploughed  under  and  the  land 
was  then  re-sown  with  buckwheat,  soja  beans,  English  horse  beans  and  field 
pease,  with  the  following  results : — 

Buckwheat — Sown  broadcast  on  June  17,  at  the  rate  of  2  bushels  per  acre ; 
came  up  June  23.  Ploughed  under  on  July  25.  Average  height  27  inches. 
Estimated  yield  per  acre  of  green  crop :  8  tons  835  pounds. 

Soja  Beans. — Sown  in  drills  6  inches  apart  on  June  17,  at  the  rate  of  3 
bushels  per  acre ;  came  up  on  June  24.  Ploughed  under  on  August  7. 
Average  height  14  inches.  Estimated  yield  per  acre  of  green  crop :  3  tons 
466  pounds. 

English  Horse  Beans. — Sown  in  drills  6  inches  apart  on  June  17,  at  the 
rate  of  4  bushels  per  acre  ;  came  up  on  June  27.  Ploughed  under  on  August 
7.  Average  height  18  inches.  Estimated  yield  per  acre  of  green  crop  :  t>  tons 
592  pounds. 

Field  Pease, — Sown  in  drills  6  inches  apart  on  June  17,  at  the  rate  of 
3  bushels  per  acre;  came  up  on  June  24.  Ploughed  under  on  July  29. 
Average  height  26  inches.  Estimated  yield  per  acre  of  green  crop :  5  tons 
1,191  pounds. 

After  these  crops  were  ploughed  under  the  land  was  re-seeded  with 
clover  on  August  2,  9  and  16,  in  the  hope  of  getting  a  cover  crop  by  winter, 
but  owing  to  nearly  six  weeks  of  very  dry  weather  about  that  time  the  seed 
did  not  germinate  until  September  and  a  cover  crop  was  not  formed.  The 
trees  in  this  part  of  the  orchard  were  mulched  with  manure. 

On  July  6,  English  horse  beans  were  sown  in  a  part  of  the  orchard  where 
the  soil  was  light  and  where  the  snow  does  not  lie  well  in  winter.  On  July 
16,  after  the  beans  were  up,  Common  Bed  clover  was  sown  among  them  at  the 
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rate  of  12  pounds  per  acre.  The  beans  reached  a  height  of  18  inches  by 
autumn  and  helped  very  much  to  hold  the^  snow  while  they  must  have 
gathered  much  nitrogen  during  the  growing  season.  There  was  also  a  good 
stand  of  Common  Red  clover. 

On  July  25,  Lucerne  clover  was  sown  in  a  part  of  the  orchard  where  the 
soil  was  very  light.  It  reached  a  height  ot  from  7  to  12  inches  by  autumn^ 
and  although  there  was  a  large  number  of  plants  destroyed  by  a  storm  carry- 
ing away  the  surface  soil,  there  was  a  fairly  good  cover  crop." 

The  advantage  of  using  leguminous  plants,  such  as  those  referred  to,  for 
cover  crops  is  that  by  means  of  the  nodules,  or  tubercles  on  their  roots  they 
are  able  to  assimilate  free  nitrogen  from  the  air,  and  thus  add  much  of 
this  expensive  plant  food  to  the  soil  without  cost  to  the  grower.  The  Hairy 
Vetch  (  Vicia  villosa),  another  leguminous  plant,  has  given  great  satisfaction 
where  it  has  been  used.  It  is  a  rapid  grower  and  is  not  injured  by  light 
frosts. 

In  addition  to  the  leguminous  plants  mentioned  above,  rye  and  buck- 
wheat make  good  cover  crops  and  are  ofteQ' used  by  fruit  growers  for  this 
purpose.  They  have,  however,  the  disadvantage  of  not  adding  any  more 
plant  food  to  the  soil  than  they  take  out  of  it  during  their  growth. 


RBKOVATING  ORCHARDS. 

Many  orchards  have  been  neglected  so  long  and  have  reached  such  an 
age  that  it  will  not  be  profitable  to  attempt  to  renovate  them,  and  the  best 
plan  would  be,  in  such  cases,  to  plant  young  trees.  On  the  other  hand  there 
are  many  orchards  where  the  trees,  if  cared  for,  would  be  in  the  prime  of  life, 
and  neglect  is  the  only  cause  which  prevents  profitable  crops  from  being 
grown.  It  is  of  orchards  such  as  these  that  a  few  suggestions  are  offered  as 
to  how  to  bring  them  back  into  good  condition.  The  results  desired  cannot 
be  accomplished  in  one  year. 

To  begin  with,  the  trees  should  be  pruned,  not  too  heavily  at  first,  but 
enough  limbs  should  be  taken  out  to  open  up  the  top  and  permit  a  free  circu- 
lation of  air  and  the  admission  of  sunlight  to  it.  The  trees  will  probably  be 
much  moss  grown,  and  both  they,  and  the  fruit,  afiected  with  various  diseases, 
and  injurious  insects  are  almost  certain  to  abound.  Spraying  should  be  begun 
early  in  the  season,  as  recommended  in  the  spraying  instructions  in  this  bulletin, 
and  the  trees  should  be  kept  covered  from  top  to  bottom  with  Bordeax  mix- 
ture and  Paris  green  until  the  fruit  is  almost  fully  grown.  Scraping  the 
trunks  and  large  branches  of  the  trees  may  be  done  if  there  is  much  moss,  but 
as  soon  as  the  tree  becomes  more  vigorous,  and  air  and  sunlight  are  admitted, 
much  of  the  moss  will  disappear.  If  the  oyster-shell  bark-louse  or  other 
scale  insects  infest  the  trees,  they  should  be  sprayed  with  the  lime  mixture, 
or  other  materials  mentioned  in  the  spraying  calendar.  As  the  orchard,  if 
neglected,  is  almost  certain  to  be  in  sod,  the  soil  should  be  ploughed  shallow 
in  the  spring,  turning  under  a  good  dressing  of  manure  if  it  can  be  procured. 
If  the  sod  is  not  too  thick  it  might  be  worked  up  with  the  disc  or  spade  har- 
row. The  ground  should  then  be  kept  thoroughly  harrowed  until  July,  , 
working  in  other  fertilizers  if  the  land  is  poor  and  manure  is  not  to  be  had, 
and  then  red  clover  seed  sown  at  the  rate  of  twelve  pounds  per  acre  and  the 
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ground'  rolled.  A  good  cover  crop  shonld  be  formed  by  autumn.  This  would 
conclude  the  firet  aefteon's  work.  The  reeulte  would  probably  be  a  greatly 
increased  vigour  in  the  trees,  and  the  fruit,  though  perhaps  not  plentiful, 
would  be  cleaner.  The  eecond  reason,  additional,  but  less,  pruning  ahonld  be 
done,  the  trees  kept  thoroughly  sprayed  as  before,  the  clover  ploughed  under 
in  the  spring,  and  the  land  kept  harrowed  or  cnltivated  till  July,  and  then 
seeded  down  to  clover.  The  fruit  should  be  better  than  the  year  before,  but 
not  until  the  third  year  should  the  trees  be  expected  to  bear  heavily  and  the 
orchard  be  in  good  condition. 

PICRINQ   AKD  PACKISQ. 

It  is  difficult  to  give  exact  information  as  to  the  best  time  to  pick  apples. 
Each  fruit  grower  must  learn  this  from  personal  experience.  Some  varieties 
require  to  be  picked  at  one  stage  of  maturity,  and  some  at  another.  There 
are,  howewervBdmanl  general  dlwctionB-  which  may  be  given.     Early  apples 


Picking  applee  in  NiBgnra  Dietrict,  Otitnriix 

which  are  intended  for  near  markets  should  be  picked  when  almost  mellow, 
and  disposed  of  aa  aeon  as  possible,  as  their  season  is  short.  The  best  way  of 
putting  up  early  apples  is  in  10  to  20  lb.  baskets  with  leno  covers  For 
export  pnrposes  they  should  be  picked  when  well  coloured  hot  still  firm. 
Experience  will  soon  teach  the  best  time  to  pick  for  this  purpose.     Winter 
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apples  may  be  left  on  the  trees  until  there  is  danger  of  injurious 
frost.  In  large  orchards  it  is  necessary  to  begin  picking  in  good  season,  and 
the  different  varieties  will  have  to  be  taken  in  succession,  beginning  with  the 
early  winter  sorts  and  those  varieties  which  drop  easily.  An  apple  before 
being  picked  should  have  its  seeds  almost  mature,  and  have  taken  on  most  of 
its  colour.  As  seasons  vary  considerably,  judgment  has  to  be  shown  as  to  the 
best  time  to  gather  the  fruit  It  often  happens  that  a  good  crop  of  apples  of 
the  best  quality  is  ruined  by  improper  picking  or  gathering.  Winter  varieties 
appear  so  hard  when  they  are  picked  that  one  might  be  led  to  think  a  little 
careless  handling  would  have  no  injurious  effects  upon  them,  but  this  is  not 
the  case.  Apples  are  easily  bruised,  and  some  varieties  much  more  easily  than 
others.  When  an  apple  is  bruised,  its  appearance  is  often  spoiled  for  the 
home  market  and  its  shipping  qualities  very  much  lessened  for  the  export 
trade.  The  bruises  of  some  varieties,  while  disfiguring  the  fruit,  do  not  cause 
the  apple  to  rot  rapidly  ;  on  the  other  hand,  there  are  many  varieties  which 
will  rot  rapidly  when  once  bruised.  Bruises  may  be  avoided  by  careful 
handling  and  nothing  should  induce  the  practice  adopted  by  some  people  of 
shaking  the  apples  from  the  trees. 

There  are  many  kinds  of  receptacles  for  picking  apples  in,  but  half  bushel 
baskets  are  about  as  convenient  and  satisfactory  as  any.     They  should  be 
lined  with  some  soft  material  to  prevent  bruising,  as  too  much  caution  cannot 
be  taken  in  this  regard.     A  hook  may  be  fastened  on  the  handle  so  that  the 
basket  may  be  suspended  while  the  picker  is  at  work.     The  easiest  way  to 
remove  the  apples  from  the  branch  will  soon  be  learned.     The  stem  should 
remain  on  the  apple,  as  if  broken  oflF  decay  is  more  likely  to  set  in.     The  fruit 
may  be  either  sorted  immediately  or  taken  to  a  store  house  and  done  at  some; 
future  time.     Many  of  the  best  growers  sort  and  pack  in  the  orchard,  and. 
certainly  the  fruit  has  much  less  danger  of  being  bruised  if  treated  in  this  way. 
A  sorting  board  covered  with  some  soft  material  is  arranged  at  a  convenient 
distance  from  the  ground  on  which  the  apples  are  emptied  from  the  baskets. ' 
They  are  then  usually  sorted  into  three  grades,  namely,  firsts,  seconds  and ; 
culls.     The  firsts  and  seconds  are  put  in  baskets  as  selected  and  the  culls 
thrown  to  one  side.     These  baskets  should  be  small  enough  to  go  into  a,  barrel, , 
should  the  latter  be  used.     Machines  for  grading  and  sizing  fruit  have  been 
used  for  this  work  in  recent  -years,  but,  unless  the  fruit  is  free  from  scab  or 
codling  moth,  the  hand  will  have  to  be  used  also.     The  usual  practice  is  to  i 
face  the  end  of  the  barrel  with  two  layers  of  apples  placed  neatly  and  tightly 
in  it  with  the  hand.     These  should  be  a  fair  sample  of  the  kind  of  apples^ 
which  are  in  the  middle  of  the  barrel.     The  other  apples  are  now  gently 
emptied  out  of  the  baskets  into  the  barrel  and  the  fruit  is  made  to  settle  down . 
by  rocking  the  barrel  from  time  to  time.     This  is  a  very  important  factor  in 
successful  packing.     The  last  row  of  apples  should  come  slightly  above  the 
heading  groove.     The  apples  are  pressed  into  place  by  means  of  a  lever,  and 
a  circular  band  lined  with  felt  just  fitting  the  barrel,  until  the  top  boards  can 
be  fitted  in.     If  the  apples  have  been  well  shaken  v/hen  being  put  into  the 
barrel  very  little  pressing  is  necessary.     As  all  the  pressing  that  is  required 
is  to  keep  the  apples  from  moving,  the  more  pressure  that  is  put  on,  the 
greater  quantity  of  bruised  apples  there  will  be.     Some  yielding  material, 
such  as  excelsior  or  felt,  placed  in  each  end  of  the  barel  would  lessen  the 
amount  of  bruised  fruit  very  much. 
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The  choicest  fruit  packed  in  hashel  boxes  brings  high  prices  in  England. 
When  packed  in  this  way  every  specimen  should  be  uniform  and  perfect. 

During  the  past  few  years  dishonest  packing  seems  to  have  been  growing 
in  Canada,  the  result  being  that  the  reputation  of  Canadians  and  Canadian 
fruit  has  suffered  very  much  and  it  will  require  some  years  before  confidence 
will  again  be  restored.  Apples  have  been  packed  in  such  a  manner  that  the 
fruit  at  either  end  of  the  barrel  gives  a  very  false  impression  of  that  in  the 
middle.     An  Act  has  recently  been  passed  which  will  prevent  such  fraud. 

Forthe  information  of  fruit  growers  in  grading  their  fruit  when  packing, 
the  following  quotations  are  made  from  the  Act : 

*  Every  person  who,  by  himself  or  through  the  aorency  of  another  person, 
packs  truit  in  a  closed  package,  intended  for  sale,  shall  cause  the  package  to 
be  marked  in  a  plain  and  indelible  manner,  before  it  is  taken  from  the  pre- 
mises where  it  is  packed, — 

(a)  with  the  initials  of  the  Christian  names,  and  the  full  surname  and 
address  of  the  packer ; 

(6)  with  the  name  of  the  variety  or  varieties  ;  and 

(c)  with  a  designation  of  the  grade  of  the  fruit. 

*  No  person  shall  sell,  or  offer,  expose  or  have  in  his  p'jssession  for  sale  any 
fruit  packed  in  a  closed  package,  upon  which  package  is  marked  any  desig- 
nation which  represents  such  fruit  as  of  finest,  best  or  extra  s^ood  quality, 
unless  such  fruit  consist  of  well-grown  specimens  of  one  variety,  sound,  of 
nearly  uniform  size,  of  good  colour  for  the  variety,  of  normal  shape  and  not 
less  than  ninety  per  cent  free  from  scab,  worm  holes,  bruises  and  other  defects, 
and  properly  packed. 

^  No  person  shall  sell,  or  offer,  expose  or  have  in  his  possession  for  sale,  any 
fruit  packed  in  any  package  in  which  the  faced  or  shown  surface  gives  a  false 
representation  of  the  contents  of  such  package ;  and  it  shall  be  considered  a 
false  representation  when  more  than  fifteen  per  cent  of  such  fruit  is  substan- 
tially smaller  in  size  than,  or  inferior  in  grade  to,  or  different  in  variety  from, 
the  faced  or  shown  surface  of  such  package.' 

Some  of  the  best  packers  pick  the  fruit,  pack  it,  and  close  the  barrels  or 
cases  all  in  the  same  day ;  others  pick  and  pack  it  the  same  day,  but  take  it 
to  a  store  room  to  cool  off  over  night  and  then  close  the  barrels  or  cases  the 
next  day.  Others,  again,  do  not  close  them  until  ready  for  shipment,  and  still 
others  do  not  pack  their  fruit  until  they  desire  to  ship  it,  but  merely  keep  it 
in  boxes  or  bins.  All  these  systems  have  their  advocates.  The  best  method 
is  probably  the  second,  namely,  to  pick  and  pack  the  fruit  the  same  day,  but 
allow  it  to  cool  down  before  closing  the  barrels  or  cases.  If  the  weather  is 
cool  they  may  be  closed  when  packed. 

STORING. 

If  the  fruit  is  not  disposed  of  at  once  it  should,  as  soon  as  it  is  picked  or 
packed,  be  put  somewhere  where  the  temperature  may  be  controlled  and  the 
fruit  kept  cool.  Every  fruit  grower  who  has  a  large  orchard  should  have  a 
proper  place  for  storing  his  fruit.  It  often  happens  that  at  the  time  of  picking. 
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the  prices  for  apples  are  very  low.  If  a  grower  has  nat  a  proper  place  to  store 
them  he  is  obliged  to  sell,  while  if  he  were  able  to  hold  them  for  a  time, 
better  prices  would  be  obtained.     This  was  strikingly  the  case  in  1900. 

A  cellar  often  answers  the  purpose  of  a  storeroom,  but  it  takes  a  large 
cellar  to  store  fruit  from  a  large  orchard.  For  most  varieties  of  apples  a  well 
ventilated  room  above  ground  with  comparatively  dry  air,  the  temperature  of 
which  may  be  kept  low,  is  the  best.  Apples  such  as  Russets  which  shrivel 
easily  keep  better  in  a  moist  atmosphere.  A  fruit  building  may  be  erected 
without  a  great  expenditure  of  money.  It  should  be  built  in  such  a  manner 
that  the  warm  air  may  be  kept  out  and  the  cooler  air  kept  in,  or  vice  versa. 
The  temperature  should  be  kept  as  cool  as  possible  in  the  autumn,  and  in  the 
winter  it  should  be  maintained  at  from  32°F.  to  35°F.  The  cooler  apples 
are  kept  without  freezing,  the  better. 

Apples  may  be  kept  in  such  a  building  until  they  are  required  for  ship- 
ment. If  tbey  are  kept  late  into  the  winter  they  should  be  repacked  before 
shipping,  to  avoid  sending  away  anything  that  will  be  a  discredit  to  the 
grower  and  a  loss  to  the  consumer. 

In  houses  in  cities  it  is  often  difficult  to  get  a  place  where  the  tempera- 
ture may  be  regulated,  as  it  is  usually  either  too  warm  or  too  cold.  However, 
the  coolest  place  should  be  chosen  where  there  is  no  danger  of  frc>st.  If  there 
is  a  choice  of  two  rooms  that  with  the  moister  atmosphere  would  be  the 
better,  for,  as  a  rule,  the  air  is  too  dry  for  kee|>ing  apples  properly  in  a  city 
house.  If  the  apples  are  in  good  condition  and  none  of  the  specimens  show 
signs  of  rotting  they  may  be  left  in  the  barrel  or  box.  If,  however,  they 
show  signs  of  rotting  they  should  be  sorted  and  the  perfect  specimens 
wrapped  in  paper.  If  the  room  is  very  dry  it  will  be  better  to  put  them 
back  in  the  barrel,  after  wrapping,  as  they  will  shrivel  less  when  kept  in  a 
mass  where  the  air  will  not  get  at  them  so  readil  \ . 

As  the  export  of  the  early  and  tenderer  fruits  to  Great  Britain  increases, 
the  need  of  cold  storage  buildings  will  be  felt  and  more  of  them  will  be 
erected.  The  temperature  in  such  buildings  will  have  to  be  kept  down  by 
means  of  ice  or  by  some  other  artificial  method,  as  the  ordinary  storeroom 
could  not  be  kept  cool  enough  in  theheat  of  summer.  *To  ship  early  apples 
to  Great  Britain  successfully  it  is  necessary  to  pick  them  before  ihey  are  fully 
mature,  and  keep  them  constantly  cool  in  the  cold  storage  nouse,  refrigerator 
car  and  steamer  until  they  are  landed  in  Great  I  >ritain.  If  they  are  subjected 
to  a  warm  temjjerature  between  the  time  they  are  picked  and  when  they 
reach  the  other  side  of  the  Atlantic  they  will  be  likely  to  prove  a  failure. 

MARKETS. 

The  demand  for  Canadian  apples  of  good  quality  and  in  good  condition  is 
an  ever  increasing  one.  In  Great  Britain  the  market  appears  to  be  unlimited 
and  the  prospects  for  opening  an  extensive  trade  with  other  European  coun- 
tries, also,  are  very  bright.  The  Canadian  fruit  growers,  packers  and  shippers 
should  see  to  it  that  the  fruit  which  is  exported  is  well  and  honestly  packed 
and  that  it  is  of  such  quality  as  will  increase  the  demand  for  it  even  more 
than  in  the  past. 

At  home,  also,  the  consumption  of  apples  is  increasing,  and  when  better 
rates  are  given  by  the  railways  so  that  the  apples  may  be  shipped  at  less  cost 
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than  at  present  there  will  be  a  great  demand  for  this  fruit  by  those  who  live 
in  those  parts  of  Canada  where  apples  cannot  be  grown  successfully. 

SPRAYING. 

Although  plants  have  been  treated  to  prevent  and  exterminate  fungous 
diseases  and  insect  pests  for  many  years  it  was  not  until  poisons  dissolved  and 
mixed  with  liquids  began  to  be  used  extensively  for  field  work  that  spraying 
became  an  important  part  of  successful  fruit  culture. 

When  the  value  of  sulphate  of  copper  as  a  preventive  of  the  fungous 
diseases  of  fruits  had  been  discovered,  the  value  of  spraying  beiran  to  be 
impressed  very  strongly  upon  fruit  growers.  This  discovery  was  made  at 
Bordeaux,  P'rance,  in  1882,  but  it  was  not  until  1885  that  the  first  formula 
was  published.  The  mixture  of  sulphate  of  copper,  lime  and  water,  then 
recommended  was  a  very  thick  and  strong  one  and  was  applied  by  means  of 
small  brooms.  The  Bordeaux  mixture,  us  it  has  been  called,  was  soon  tried 
in  America.  Experiments  were  made,  and  it  was  not  long  before  it  was 
found  that  a  much  thinner  and  weaker  mixture  could  be  used  and  by  1892 
the  sanie  formula,  practically,  as  is  now  recommended,  was  adopted. 

Paris  green,  one  of  the  most  important  insecticides,  was  first  used  for 
the  destruction  of  biting  insects  injurious  to  fruits  about  1872  or  1878;  but 
was  not  used  extensively  for  this  purpose  until  four  or  five  years  afterwards. 
Its  efifectiveness  is  so  apparent  and  it  is  so  easily  recognized  by  its  bright 
green  colour  that  it  has  become  very  popular.  It  is  now  usually  applied  with 
Bordeaux  mixture  on  apple  trees  bv  which  it  looses  none  of  its  value. 

Whale  oil  soap  which  is  one  of  the  best  insecticides  for  sucking  insects 
was  recommended  before  the  0  assachusett's  Horticultural  society  in  1842  as 
a  remedy  for  thrips,  red  spider  and  other  insects ;  but  it  is  now  used  largely 
for  destroying  scale  insects  and  aphides.  Some  of  the  whale  oil  soaps  in  com- 
merce are  made  from  soda,  but  in  order  to  be  effective  when  used  as  insecti- 
cides they  should  be  made  from  potash  and  not  from  soda 

Kerosene  Oil. — ^The  first  published  record  of  the  use  of  this  insecticide 
was  in  the  Gardener's  Monthly,  December,  1865,  when  it  was  recommended 
for  destroying  scales  on  orange  and  other  trees.  Cook,  of  the  Michigan 
Agricultural  Experiment  Station,  appears  to  have  been  the  first  experimenter 
to  recommend  the  kerosene  emulsion,  which  he  did  in  1878.  Kerosene  and 
water  are  now  used  for  destroying  sucking  insects,  but  the  oil  often  injures 
the  trees  and  great  care  has  to  be  taken  with  it.  Kerosene  emulsion  is  a  good 
remedy  for  sucking  insects,  but  is  not  a^  readily  made  as  some  others,  and  on 
this  account  has  not  been  as  popular  as  it  otherwise  would  have  been. 

Crude  petroleum  has  for  the  past  two  years  been  recommenced  as  a 
remedy  for  the  San  Jose  Scale,  l)r.  J.  B.  Smith,  New  Brunswick,  N.J., 
having  done  most  to  bring  it  into  prominence  through  his  experiments.  It 
has  been  very  effective  in  some  instances  and  in  others  it  has  not,  while  some- 
times it  has  proven  injurious  to  the  trees.  Crude  petroleum  is  not  uniform  in 
composition  and  hence  has  to  be  used  with  caution. 

Tobacco  has  been  used  for  a  long  time  as  a  remedy  for  sucking  insects 
and  is  one  of  the  best  in  use  at  the  present  time.  There  is  little  danger  of 
injuring  trees  with  it,  yet  it  is  very  effective  in  killing  soft  bodied  insects 
such  as  aphides.     Tobacco  water  is  easily  made  and  applied. 
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Lime  ie  a  very  useful  Bubstance  in  spraying.  It  has  made  both  sulphate 
of  copper  and  Paris  green  quite  safe  to  use  in 
proportions  which  would  otherwise  be  injor- 
iouB  to  foliage.  It  was  recommended  as  long 
ago  as  1850  as  a  remedy  for  plum  eurculio  and 
it  has  proven  very  effective  in  destroying  the 
pear-tree  pyslla.  The  whitewashing  of  the 
trunks  of  trees  is  an  old  custom,  and  while  it 
was  not  always  known  why  the  lime  was 
applied,  the  results  must  have  been  good  or 
the  custom  would  not  be  such  an  old  one. 
In  1S99  it  was  discovered  by  the  Horticul- 
turist at  the  Central  Experimental  Farm  that 
lime  was  very  effective  in  ridding  trees  of  the 
oj'ster-shell  bark-touse,  and  this  new  use  of 
lime  should  prove  of  much  value  to  fruit 
Ai)|.if  true  sprfye-i  with  '""-^  """bI'  '<>    growcrs  wherfi  this  insect  is  prevalent. 

"With  the  development  of  spraying  came  the  development  of  spray  pumps 
aud  nozzles,  as,  up  to  the  time  of  the  advent  of  Paris  green  and  Bordeauj 
mixture,  the  pumps  and  nozzles  used  were  not  very  suitable  for  the  purpose, 
but  these  have  been  so  perfected  during  the  past  few  years  that  it  is  now 
difficult  to  find  where  an  improvement  can  be  made.  Many  intermediate 
pumps  may  be  had  between  the  small  hand  syringe  and  the  powerful  pump 
fitted  to  a  forty  gallon  barrel,  by  means  of  which  the  tops  of  the  highest  apple 
trees  may  be  reached  with  the  spray.  For  orchard  work  it  is  moat  economical 
to  get  one  of  the  best  and  most  powerful  pumps  made.  These  can  be 
obtained  for  from  tl8  to  $24.  Smaller  pumps  may  be  bought,  but  they  are 
not  suitable  for  orchard  work.  If,  however,  an  extension  rod  b  obtained, 
cheaper  pumps  may  be  used  in  gardens  where  there  are  but  few  trees  and 
where  most  of  the  spraying  is  done  on  small  fruits  and  vegetables.  Such 
pumps  may  be  obtfuned  for  from  $&  upwards. 

At  the  Central  Experimental  Farm  much  attention  has  been  given  to 
spraying.  In  the  first  annual  report,  being  that  for  the  year  1887,  the  Ento^ 
mologist  published  formulse  to  be  used,  and  in  every  report  since  has  insisted 
on  the  necessity  of  spraying.  Before  the  experimental  farms  were  established 
he  had,  in  bis  report  to  the  Minister  of  Agriculture  for  1886,  published 
tbrmulee  from  his  own  experiments.  Since  1890  many  experiments  have  been 
conducted  by  the  Horticulturist  and  Entomologist  to  determine  the  best 
formulae  to  adopt,  and  if  possible  to  discover  some  new  remedies.  In  addition 
to  the  information  given  in  the  annual  reports  the  following  publications  have 
been  issued  on  spraying,  'Treatment  of  Apple  Scab,  Grape  and  Gooseberry 
Mildew'  (BuHetin  10,  1891)  by  J.  Craig.  'Recommendations  for  the  Pre- 
vention of  Damage  by  Some  Common  Insects  of  the  Farm,  Orchard  and  Garden' 
(Bulletin  11,  1891)  by  J.  Fletcher.  'Spraying  for  the  Prevention  ofFungous 
Diseases  and  Injurious  Insects '  (Bulletin  23,  1895)  by  Fletcher  and  Craig. 
Spraying  calendars  by  Fletcher  and  Craig  in  1895  and  1897,  and  by  Fletcher 
and  Macoun  in  1899  and  1901. 

As  the  advantages  of  spraying  have  been  thoroughly  proven  and  demon- 
strated by  men  who  have  been  employed  by  the  Government  to  do  this  work, 
and  as  the  matter  has  been  written  about  time  and  again  in  reports,  bulletins, 
periodicals,  newspapers  and  spraying  calendars,  one  might  be  led  to  think 
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that  all  farmers  and  frait  growers  would  now  spray  their  trees  as  a  matter  of 
course,  just  as  they  plough  their  fields ;  but  this,  unfortunately,  is  not  the 
case,  and  there  is  still  a  large  proportion  of  men  engaged  in  fruit  growing  who 
do  not  spray.     There  is  also  another  class  of  men  who,  knowing  that  spraying 
with  Bordeaux  mixture  and  Paris  green  will  materially  lessen  the  amount  of 
scab  and  codling  moth,  do  spray  their  trees,  but  are  not  satisfied  with  the 
results ;  the  reason  of  the  poor  success  being,  either  that  the  mixture  is  not 
properly  made,  the  trees  are  not  sprayed  thoroughly,  or  the  spraying  is  not 
done  at  the  proper  time.     Spraying  is  an  expensive  operation,  and  it  is  sur- 
prising that  so  many  continue  to  waste  hard-earned  money  by  not  doing  the 
work  properly.     The  early  sprayings  are  the  important  ones,  and  these  are 
too  often  neglected  on  account  of  press  of  other  work,  and  when  spraying  is 
began  it  is  often  too  late  to  be  of  much  service.     A  certain  number  of  spray- 
ings are  suggested  in  the  spraying  calendars,  and  the  times  when  they  should 
be  made.    It  should,  however,  be  impressed  on  those  who  spray,  that  if  heavy 
rain  occurs  before  the  mixture  has  dried  on  the  trees,  it  will  be  washed  off 
and  the  work  must  be  done  over  again.     The  neglect  of  this  is  probably  one 
of  the  chief  causes  of  poor  success  in  spraying.     Spraying  should  be  done 
thoroughly,  and  the  underside  of  the   leaves  should  receive  as  much  of  the 
spray  as  the  upper  sides.     Every  leaf  or  fruit  missed  means  a  foothold  for 
disease  or  insect  pests.     In  preparing  the  mixtures  and  solutions,  the  formulse 
given  on  the  spraying  calendars  prepared  by  the  Central  Experimental  Farm 
and  similar  institutions,  should  be  followed  as  closely  as  possible.     If  a  man 
knows  the  chemical  composition  of  the  materials  he  uses,  and  has  made  a 
study  of  spraying,  he  may  alter  them  slightly  to  meet  certain  circumstances, 
but  if  his  knowledge  of  the  materials  used  goes  no  further  than  the  name,  he 
should  follow  the  instructions  closely.     He  should  also  do  his  spraying  at  the 
seaBODB  suggested.     A  delay  of  a  few  days  may  mean  the  loss  of  practically 
all  the  mixture  or  solution  used  without  getting  anything  in  return. 

Spraying  calendars  are  published,  from  time  to  time  at  the  Central 
Experimental  Farm,  conjointly  by  the  Entomologist  and  Horticulturist  in 
which  are  given  full  instructions  for  the  preparation  of  the  various  formulae 
recommended  and  the  time  at  which  each  spraying  should  be  made. 

DISEASES   AND   OTHKR  INJURIES   TO  APPLKS   AND  APPLE  TREES. 

Apple  Blight  or  Fire  Blight  (BadllTis  amylovorus).  This  disease  often 
does  much  injury  to  apple  trees.  It  is  usually  first  indicated  by  the  sudden 
drying  up  of  the  young  twigs  and  spurs.  Often  whole  branches  will  be 
affected  and  sometimes  the  trunk  itself,  causing  the  tree  to  die  or  become 
practically  useless.  The  bacteria  which  cause  the  disease  enter  through  the 
blossoms  and  bark  of  the  tree.  The  Russian  varieties  of  apples  appear  more 
subject  to  it  than  others.  There  is  no  known  preventive  or  good  remedy. 
Affected  twigs  and  branches  should  be  cut  off  about  a  foot  below  the  affected 
part  and  burned  to  prevent  the  further  spread  and  dissemination  of  the  disease. 

Black  Spot  Fungus  or  Scab  {Fusicladium  dendriticum).  During  recent 
years  the  apple  scab  fungus  has  been  very  troublesome,  often  injuring  the 
fruit  so  badly  that  it  is  quite  unsaleable.  The  disease  attacks  the  tree  in  early 
spring  and  is  first  noticeable  as  light  green  patches  on  the  young  leaves.  The 
fruit  may  be  affected  as  soon  as  formed  and  if  badly  diseased  will  drop  off.  As 
the  fruit  increases  in  size  the  diseased  patches  enlarge  and  nearly  all  the  surface 
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is  often  covered  with  the  black  spots  before  the  fruit  is  picked.  In  addition  to 
the  disfigured  appearance  of  the  fruit,  caused  by  this  disease,  the  apples  do 
not  reach  their  full  size.  The  apple  scab  develops  most  rapidly  in  moist 
weather.  This  disease  may  be  almost  entirely  prevented  by  the  proper  use  of 
Bordeaux  mixture,  the   remedy    recommended  at  the  end  of  this    para- 

fraph.  While  a  certain  number  of  applications  are  recommended,  more  wil 
ave  to  be  riven  if  the  season  is  wet.  The  object  should  be  to  keep  the  trees 
covered  witti  the  mixture  from  the  first  until  the  last  spraying.  If  the  mix- 
ture is  washed  off  the  tree  the  disease  will  have  an  opportunity  of  developing 
and  it  is  diflScult  to  check  it,  if  it  begins  to  spread. 

Remedy.— Spray  with  copper  sulphate*  solution  (1  lb.  copper  sulphate  to  25  gallons  water)  l)efore  buds 
start :  and  with  Bordeaux  mixture,  just  before  blossoms*  open ;  soon  after  blossoms  fall  and  two  or  three 
times  after  at  intervals  of  from  10  to  15  days.     The  first  three  sprayings  are  the  most  important. 

Crown  Gall  {Root  Gall).  Indicated  by  hard,  galUike  masses  on  the 
crown  and  sometimes  on  the  roots  of  apple  trees,  particularly  on  young  trees. 
These  galls  often  interfere  very  much  with  the  circulation  of  sap  in  the  trees, 
causing  them  to  become  sickly,  and  frequently  resulting  in  their  death.  The 
roots  of  most  of  the  large  fruits  are  affected,  and  in  the  United  States  the 
losses  from  this  disease  have  been  very  great.  Until  recently,  it  was  not 
known  what  caused  this  injury.  It  was  thought  by  some  that  the  galls  were 
simply  malformations  caused  by  the  injury  to  the  tree  or  were  produced  by 
unsuitable  soil,  by  others,  that  they  were  produced  by  a  parasitic  fungus,  and 
again,  that  they  were  caused  by  insects.  This  disease  has  been  given  much 
study  recently  by  J.  W.  Toumey,  of  the  Arizona  Agricultural  Experiment 
Station  (see  Bulletin  33).  His  conclusions  are  that  it  is  caused  by  a  parasitic 
slime-mould,  the  spores  of  which  may  be  readily  disseminated  by  the  wind  or 
by  other  means.  No  remedy  has  yet  been  found,  and  trees  affected  with  it 
should  be  destroyed  and  burned  to  prevent  its  spreading.  If  thci  galls  are  re- 
moved, only,  they  will  grow  again.  No  trees  should  be  planted  which  have 
had  these  galls  upon  them. 

Dry  Rot. — ^This  is  a  disease  which  affects  the  fruit  and  is  indicated  on  the 
exterior  of  the  apple  by  small  circular  depressions.  When  the  skin  is  removed, 
/dryish,  brown  tissue  is  found  at  the  diseased  spots,  and  when  the  fruit  is  badly 
affected  this  brown  and  pithy  condition  may  be  seen  extending  through  much 
of  the  fruit.  The  diseased  flesh  is  not  bitter  but  is  dry,  tough  and  vnthout 
flavour.  When  the  apple  is  badly  affected  its  commercial  value  is  almost 
destroyed.  Various  causes  have  been  assigned  to  this  disease,  namely,  want 
of  vigour  of  tree,  lack  of  moisture  in  the  soil,  want  of  potash  and  lime  in  the 
soil.  By  those  who  have  riven  most  study  to  the  rot  it  is  ascribed  to  the 
concentration  of  sap  caused  by  the  transpiration  of  moisture,  which  causes  the 
death  of  the  cells.  There  is  not  yet  any  known  remedy  for  this  disease,  but 
it  will  probably  not  be  as  troublesome  if  there  is  plenty  of  moisture  in  the  soil, 
and  if  the  trees  are  encouraged  to  make  good,  healthy  growth. 

Sunscald. — The  injury  to  apple  trees  known  as  sunscald  is  one  of  the 
most  serious  hindrances  to  successful  apple  culture,  particularly  in  the  northern 
and  eastern  parts  of  Ontario  and  in  the  province  of  Quebec.  Newly  planted 
trees  are,  as  a  rule,  more  seriously  affected  by  it  than  older  ones,  but  both  often 
suffer  badly.  The  unhealthy  appearance  of  the  bark  and  wood  on  the  south 
and  south-west  sides  of  the  trunk  of  the  tree  and  on  the  larger  branches  is  the 
flrst  indication  of  this  injury.  Afterwards  the  bark  and  wood  dry  up  and  fall 
away.     Trees  are  often  so  badly  affected  that  they  die.     This  injury  occurs 
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during  the  latter  part  of  winter  or  very  early  in  spring  when  there  are  warm 
days  and  cold  nights.  This  injury  may  he  prevented  to  a  large  extent  hy  only 
planting  trees  which  are  headed  low,  thus  exposing  hut  a  short  trunk  to  the 
rays  of  the  sun ;  also  by  inclining  the  young  trees  somewhat  to  the  south  when 
planting,  thus  preventing  the  sun's  rays  striking  the  trunk  except  for  a  short 
time.  Where  trees  have  been  planted  and  are  liable  to  become  sunscalded,  the 
trunks  may  be  protected  by  using  a  veneer  of  wood  which  encircles  the  trees, 
thus  preventing  the  rays  of  the  sun  from  striking  the  trunk.  It  should  be 
loose  so  that  there  will  be  an  air  space  between  it  and  the  tree.  The  ends  of 
it  can  be  fastened  together  by  means  of  wire.  Another  protector  is  made  of 
finely  meshed  galvanized  iron  netting  which  is  more  permanent  than  the  wooden 
protector.  In  outlying  districts  where  these  protectors  cannot  be  purchased,  a 
good  substitute  may  be  made  out  of  birch  bark.  Building  paper  tied  around 
the  tree  is  also  useftil.  All  of  these  protectors  are  effective  in  preventing  the 
ravages  of  mice.  Cornstalks,  boards,  and  many  other  things  may  be  used  to 
protect  the  tree  from  sunscald.  Nothing,  however,  that  will  be  likely  to  harbour 
mice  should  be  used.  When  a  tree  has  been  injured  by  sunscald  the  injured 
parts  should  be  carefully  cleaned  away  and  the  wound  covered  with  grafting 
wax  or  paint.  K  the  tree  is  young  and  likely  to  suffer,  it  should  be  protected 
in  the  manner  described  above. 

Mice. — Mice  often  girdle  the  trees  in  the  orchard  in  winter,  especially 
when  it  is  in  sod  or  when  there  is  rubbish  lying  about  in  which  they  like  to 
harbour.  Everything  in  the  way  of  rubbish  should,  however,  be  removed 
before  winter.  Their  depredations  may  be  prevented  either  by  wrapping  the 
trunks  with  building  paper  in  autumn  and  banking  up  the  earth  about  the 
base  to  the  height  of  about  a  foot ;  by  encircling  the  trunk  with  fine  galvanized 
iron  netting ;  or  by  using  the  veneer  protectors  used  to  prevent  scalding. 
Where  the  latter  are  used  the  earth  should  be  banked  up  a  little  at  the  base 
to  prevent  the  mice  from  going  underneath. 

If  a  tree  is  girdled  by  mice  it  usually  dies.  If,  however,  as  soon  as  the 
injury  is  noticed,  the  wound  is  cleaned  and  covered  with  grafting  wax  and 
wrapped  with  cloth  so  that  the  air  is  excluded  and  the  wood  prevented  from 
drying  out,  the  sap  which  rises  through  the  soft  wood  will  continue  to  do  so 
and  returning  through  the  inner  bark,  growth  will  be  made  all  around  the 
upper  part  of  the  wound,  and  if  the  latter  be  not  too  large  there  is  a  chance  of 
its  healing  over.  K,  however,  the  wood  becomes  dry  before  the  bandage  is 
put  on  it  will  almost  certainly  die.  When  the  wax  and  bandage  are  applied 
the  tree  should  be  headed  back  considerably  to  lessen  the  amount  of  transpir- 
ation of  moisture,  as  there  will  not  be  as  much  sap  rise  as  if  the  tree  were 
uninjured.  Girdled  trees  are  sometimes  saved  by  connecting  the  upper  and 
lower  edges  of  the  girdle  with  scions,  which  are  inserted  all  around  the  trunk. 
Mice  may  be  destroyed  in  the  orchard  by  using  a  mixture  of  one  part  by 
weight  of  arsenic  with  three  parts  of  com  meal.  To  use  this  safely  nail  two 
pieces  of  board  each  six  feet  long  and  six  inches  wide  together  so  as  to  make 
a  trough.  Invert  this  near  the  trees  to  be  protected  and  place  about  a  table- 
spoonful  of  the  poison  on  a  shingle  and  put  it  near  the  middle  of  the  run, 
renewing  the  poison  as  often  as  is  necessary. 
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APPLE  INSECTS. 
Bt  James  Flbtohbb,  Entomologist  and  Botanist. 

In  a  condensed  consideration  of  the  most  important  insect  enemies  of  the 
apple  grower,  it  may  be  pointed  out  that  these  may  be  divided  under  the 
following  headings : — 

Those  which  devour  the  foliage  ; 
Those  which  bore  in  the  wood ; 
Those  which  occur  on  the  bark ;  and 
Those  which  attack  the  fruit. 

All  insects  fall  within  two  classes  which  can  be  separated  by  the  nature  of 
their  mouth  parts.  A  consideration  of  this  point  is  of  the  utmost  importance 
in  the  intelligent  use  of  remedies.  In  the  first  class,  Biting  Insects,  which 
have  jaws  with  which  they  consume  the  substance  of  their  food,  as  caterpillars, 
all  that  is  necessary  is  to  place  on  the  food  plant  some  poisonous  material 
which  will  be  eaten  with  the  food.  In  the  second  class.  Sucking  Insects, 
which  instead  of  jaws  have  a  beak  or  hollow  tube  with  which  they  suck  up 
their  food  in  a  liquid  form,  as  the  plant-lice,  something  must  be  used  which 
will  kill  by  mere  contact  with  their  bodies. 

For  some  insects  such  as  borers  in  the  wood,  which  cannot  be  reached  by 
the  above  remedies,  preventive  measures  may  be  taken  by  which  the  plants 
are  rendered  distasteful  to  the  mature  insects  when  seeking  a  suitable  place 
to  lay  their  eggs.  For  this  purpose,  various  alkaline  or  strong-smelling 
deterrent  washes  are  used. 

The  following  are  the  formulse  of  standard  remedies  which  are  recom- 
mended by  the  Entomologist  and  Botanist : — 

INSECTICIDES  AND  FUNGICIDES. 

I.  Kbrosenb  Emulsion. 
{Riley-Hubbard  formula.) 

Kerosene  (coal  oil) 2  gallons. 

Rain  water 1  gallon. 

Soap i  lb. 

Dissolve  soap  in  water  by  boiling  ;  take  from  fire,  and,  while  hot,  turn  in 
kerosene  and  churn  briskly  for  5  minutes.  To  be  diluted  before  use  with  9 
parts  of  water. 

II.  Paris  Qrebn. 

Paris  green 1  lb. 

Lime  (fresh) 1  lb. 

Water 200  gallons. 

For  dry  application.  1  lb.  Paris  green  with  50  lbs.  flour,  land  plaster, 
slaked  lime  or  any  other  perfectly  dry  powder. 

III.  Whale-oil  Soap. 

For  scale-insects  (young) 1  lb.    in  5  gallons  water. 

For  aphis 1  lb.    in  8  gallons     " 

For  San  Jos^  scale  (in  winter) 2  lbs.  in  1  gallon       " 
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IV.  Tobacco  and  Soap  Wash. 

For  Plant-lice  or  Aphis. 

Soak  in  hot  water  for  a  few  hours  10  lbs.  of  tobacco  leaves  (home 
grown  will  do) ;  strain  off  and  add  2  lbs  of  Whale-oil  soap.  Stir  nntil  all  is 
dissolved,  and  dilate  to  40  gals.  Apply  early  and  two  or  three  times  at  short 
intervals. 

« 

V.  Alkamnb  Wash. 

For  Borers. 

Soft  soap  reduced  to  the  consistency  of  thick  paint  by  the  addition 
of  a  strong  solution  of  washing  soda  in  water.  If  applied  with  a  brush  during 
the  morning  of  a  warm  day,  this  will  dry  in  a  few  hours  and  form  a  tenacious 
coating  not  easily  dissolved  by  rain. 

YI.   POISONIID  BORDBAUX  MiXTUBB. 

For  Fungi  and  Insects  on  Fruit-trees. 

Copper  sulphate  (blue-stone) 4  lbs 

Lime  (fresh) 4  lbs. 

Paris  green 4  oz. 

Water  (1  barrel) 40  gallons. 

Dissolve  the  copper  sulphate  (by  suspending  it  inside  a  wooden  or  earthen 
vessel  containing  4  or  5  or  more  gallons  of  water.)  Slake  the  lime  in  another 
vessel.  If  the  Imie,  when  slaked,  is  lumpy  or  granular,  it  should  be  strained 
through  coarse  sacking  or  a  fine  sieve.  Pour  the  copper  sulphate  solution 
into  a  barrel,  or  it  may  be  dissolved  in  this  in  the  first  place ;  half  fill  the 
barrel  with  water,  add  the  slaked  lime,  fill  the  barrel  with  water  and  stir 
thoroughly.     It  is  then  ready  for  use. 

Stock  solutions  of  dissolved  copper  sulphate  and  of  lime  may  be  prepared 
and  kept  in  separate  covered  barrels  throughout  the  spraying  season.  The 
quantities  of  bluestone,  lime  and  water  should  be  carefully  noted. 

Vn.  Copper  Sulphate  Solution. 

Copper  sulphate  (blue-stone) 1  lb. 

Water 26  gallons. 

As  soon  as  Assolved  it  is  ready  for  use.  For  use  only  before  the  buds 
open. 

Caution. 

For  the  purposes  of  this  note  the  operating  of  "Spraying"  consists  of 
applying  liquids  by  means  of  a  force  pump  aud  spraying  nozzle  with  such 
force  as  to  break  ap  the  liquid  so  thoroughly  that  it  falls  upon  the  plants 
treated  as  an  actual  mist  or  spray.  Such  terms  as  sprinkling  and  showering 
are  inaccurate  for  the  operation  here  intended.  Unfortunately  much  of  the 
so-called  spraying  as  usually  carried  out  could  more  accurately  be  designated 
by  these  terms,  which  describe  a  much  less  careful  and  less  even  distribution 
of  liquids. 
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THE  WORST  ENEMIES  OF  THE  APPLE  TREE. 
ATTACKING  THE  FOLIAGE. 

1.  The  Eye-spottbd  Bud-moth  ( Tmetocera  ocellana). — Small,  dark  brown 
caterpillars,  ^  of  an  inch  in  length,  with  black  heads  and  collars,  destroying 
the  buds  when  just  unfolding,  and  sometimes  boring  down  the  centre  of  the 
twig.  Remedy :  Spray  early  with  a  strong  Paris  green  wash  (Paris  green 
1  pound,  fresh  lime  1  pound,  water  100  gallons). 

2.  The  Cigar  Case-bbaebr  (Coleophora  fletcherella)  and 

8.  The  Pistol  Gase-beak&r (Coleophora  malivorella). — Small  yellow  cater- 
pillars in  curved  cases,  which  pass  the  winter  on  the  twigs  of  apples  and 
cluster  around  the  opening  buds,  injuring  the  foliage  and  flowers.  Remedy  : 
Spray  early  with  the  wash  mentioned  under  No.  1  above,  or  with  kerosene 
emulsion  (Formula  I). 

4.  Leaf-rollers. — ^The  caterpillars  of  several  small  Tineid  moths,  when 
fall-grown  from  i  to  J  inch  in  length,  which  bind  together  the  young  leaves 
and  flower  buds,  forming  a  tent  inside  which  they  feed.  Remedy  :  The  same 
as  for  No.  1. 

5.  Tent  Caterpillars  (Clisiocampa), — ^Two  kinds  attack  the  foliage  of  the 
apple  as  well  as  of  many  other  trees.  The  Apple-tree  Tent  Caterpillar  forms 
a  tent  in  the  fork  of  two  twigs  ;  the  Forest  Tent  Caterpillar  does  not  make  a 
conspicuous  tent,  but  spins  a  flat  mat  of  silk  on  the  side  of  a  branch  or  on  the 
trunk ;  to  these  resting  places  the  young  caterpillars  resort  when  not  feeding. 
The  mature  insects  are  thick-bodied,  reddish  brown  moths  expanding  about 
1^  inches  across  the  wings,  which  are  crossed  obliquely  by  two  bands.  These 
bands  are  pale  in  the  first-named,  but  dark  in  the  moth  of  the  Forest  Tent 
Caterpillar.  During  July  the  females  lay  rings  of  about  200  eggs  on  the  twigs 
of  trees,  in  which  state  the  insect  passes  the  winter.  Remedies :  Collect  and 
destroy  the  egg  clusters  during  the  winter.  Spray  the  trees  with  poison 
(Formula  II  or  VI)  directly  the  young  caterpillars  are  noticed.  All  tents 
should  also  be  cut  off  and  destroyed  early,  before  the  leaves  hide  them. 

6.  Green  Fruit  Worms  (Xylina). — Green  caterpillars  dotted  and  lined 
with  yellowish  white,  IJ  inches  long,  occasionally  attackinff  the  foliage  and 
the  forming  fruit.  Remedy :  Spraying  regularly  with  Formula  VI  will  prevent 
injury  from  these  insects. 

7.  Cankerworm  {Anisopteryx  pometaria), — Silver  brown  caterpillars  about 
an  inch  in  length,  with  only  six  pairs  of  legs,  occurring  sometimes  in  large 
numbers,  attacking  the  leaves  so  severely  as  to  give  the  trees  the  appearance 
of  having  been  scorched  with  fire.  The  wingless  female  moths  appear  only 
in  autumn  and  climb  up  trees  to  lay  their  eggs  in  fiat  patches  on  the  bark. 
From  these  the  young  caterpillars  hatch  in  spring.  Remedies  :  Spray  as  soon 
as  caterpillars  appear  with  Formula  II  or  VI.  In  autumn,  place  mechanical 
contrivances  or  bands  of  thick  paper  painted  with  a  mixture  of  castor  oil  2 
pounds,  rosin  8  pounds ;  or  with  printer's  ink,  or  some  other  viscid  substance 
to  catch  the  females  when  ascending  the  trees  to  lay  eggs. 
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8.  The  Applb  Aphis  (Aphis  mali). — During  winter  small  shining  black 
eggs  may  be  found  on  the  twigs.  From  these,  early  in  spring,  green  plant-lice 
hatch  and  cluster  on  and  in  between  the  young  leaves  of  the  opening  buds. 
They  also  occur  in  large  numbers  beneath  the  leaves  in  autumn.  Remedies  : 
Tobacco  and  soap  wash  (Formula  lY.),  whale-oil  soap  (1  lb.  in  8  gallons  of 
water,  Formula  III). 

ATTACKING  THE  WOOD. 

9.  BoRBRS  :  Flat-hbaded  Borer  (Chrysobothris  femorata),  Rouvd-hbaded 
Borer  {Saperda  Candida). — The  above  named  are  the  two  commonest  kinds  of 
borers  which  attack  the  apple.  They  vary  somewhat  in  their  habits,  but 
the  best  remedy  for  both  is  undoubtedly  a  regular  treatment  every  June  just 
before  the  time  the  eggs  are  usually  laid,  with  deterrent  washes,  such  as 
Formula  Y  or  the  same  with  crude  carbolic  acid  added  in  the  proportion  of  1 
pint  to  4  gallons  of  the  wash,  to  be  applied  with  a  large  brush  to  the  bark  of 
the  trunks  and  larger  limbs.  When  a  tree  is  infested,  the  presence  of  the 
grub  may  be  detected  by  the  borings  which  it  pushes  out  of  its  burrows  and 
by  the  sunken  discoloured  appearance  of  the  bark.  By  cutting  through  the 
bark  the  grub  can  be  destroyed.  If  it  has  penetrated  into  the  wood,  it  can  be 
killed  with  a  piece  of  stout  pliable  wire. 

OCCURRING  ON  THE  BARK. 

10.  The  San  Jost  Scale  (Aspidiotus  permciosus). — ^Minute  almost  circular 
scale-insects,  one  thirtieth  of  an  inch  wide,  shaped  like  an  inverted  saucer  with 
a  depressed  ring  around  a  central  point.  Inside  this  ring,  black  or  dark-coloured 
This  very  inconspicuous  insect,  when  in  small  numbers,  is  easily  overlooked, 
but  when  abundant  gives  to  the  bark  a  dirty,  scurfy  and  grayish  colour  as 
though  dusted  with  ashes.  Remedy:  This  is  by  far  the  most  difficult  insect 
to  eradicate  which  the  fruit  growers  have  ever  had  to  deal  with.  In  eases  of 
bad  infestation  the  destruction  of  infested  trees  with  fire  will  be  found  the 
most  economic  course.  The  two  treatments  which  have  given  the  best  results, 
are  the  spraying  of  trees  in  winter  or  before  the  buds  burst  with  whale-oil 
soap  solution  (2  lbs.  in  1  gallon  of  water)  or  with  a  25  to  30  per  cent  applica- 
tion of  crude  petroleum  and  water.  Experiments  are  now  being  carried  on 
to  discover  a  more  efiiective  safe  remedy  for  this  insect. 

11.  The  Oyster-shell  Bark-louse  (Mytilaspis  pomorum). — Small  scale- 
insects  famished  with  a  beak  and  protected  by  a  waxy  scale  one-tenth  of  an 
inch  in  length  shaped  somewhat  like  an  elongated  oyster  shell.  The  young 
lice  hatch  in  spring  about  1st  of  June,  when  they  possess  legs  and  are  active 
for  a  few  days  only ;  at  this  time  they  are  sofc  and  unprotected.  There  is  only 
one  brood  in  the  year.  Remedy :  Spray  the  trees  during  winter  with  lime 
wash  (1  or  2  lbs.  of  fresh  lime  to  a  gallon  of  water),  or,  when  the  young  scale- 
insects  hatch,  spray  with  kerosene  emulsion  (Formula  I)  or  whale-oil  soap 
(Formula  HI). 

There  are  several  other  kinds  of  scale-insects  which  occur  upon  the  apple, 
which  may  be  treated  in  the  same  way  as  the  Oyster-shell  Bark-louse. 
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12.  Thb  Woolly  Aphis  (Schizoneura  lanigera). — CltisterB  of  white  downy 
plant-lice,  causing  wart-like  excrescences  on  the  roots  and  stems  or  around 
wounds  where  a  branch  has  been  cut  off.  This  insect  is  seldom  a  serious  pesr 
in  the  East,  but  is  very  troublesome  in  British  Columbia.  Remedies :  Spray 
the  colonies  on  the  branches  and  trunks  with  kerosene  emulsion  or  a  wash 
made  with  1  pound  of  concentrated  lye  and  1  pound  of  whale-oil  soap  in  d 
gallons  of  water.  For  the  root  colonies,  remove  the  surface  soil  to  a  depth 
of  6  inches,  for  a  foot  or  two  around  the  trunk  and  dig  in  tobacco  dust  or 
refiise  from  a  tobacco  factory. 

ATTACKING  THE  FRUIT. 

18.  Thb  Codling  Moth  {Carpocapm  pomonella). — This  is  the  parent  of 
the  destructive  Apple  Worm  so  well  known  to  all  growers  and  consumers  of 
apples  all  over  the  world.  In  Eastern  Canada  there  is  only  one  regular  brood 
of  the  insect ;  west  of  Toronto  there  are  two  broods,  the  latter  of  which  is  by 
far  the  more  destructive.  Where  there  is  only  one  brood,  spraying  with  Pans 
green  (Formula  II  or  VI)  three  or  four  times  in  the  spring,  beginning  im- 
mediately after  the  flowers  have  fallen,  at  intervals  of  ten  days,  is  all  that 
is  required ;  where  there  are  two  broods,  banding  the  trees  in  autumn  with 
strips  of  burlap,  whisps  of  hay,  or  one  of  the  many  contrivances  known  as 
"tr^e  protectors,"  will  be  found  necessary.  The  caterpillars  resort  to  these 
shelters  when  ready  to  spin  their  cocoons  and  can  be  easily  destroyed  at  any 
time  before  the  following  spring,  when  the  moths  would  emerge. 

Besides  protecting  apple  trees  from  the  attacks  of  the  Codling  Moth, 
spraying  with  the  poisoned  Bordeaux  mixture  (Formula  VI),  as  advised 
above,  will  destroy  mjBixij  other  enemies  which  feed  on  the  foliage,  such  as 
Cankerworms,  Tent  Caterpillars,  Leaf-rollers,  &c. 

The  Applb  Maqqot  (Trypeta  pomonella). — Slender  white  footless  maggots, 
^  of  an  inch  in  length,  tapering  gradually  to  the  head  and  cut  off  abruptly 
behind,  burrowing  in  all  directions  through  the  flesh  of  apples,  feeding  on  the 
pulp  and  leaving  brown  channels.  There  are  sometimes  as  many  as  a  dozen 
maggots  in  a  single  apple.  Infested  fruit  ripens  prematurely  and  falls,  when 
the  maggots  leave  and,  entering  the  soil  a  short  distance,  form  puparia  inside 
which  they  remain  unchanged  until  the  following  spring.  Remedy  :  Spraying 
is  useless  agaiust  this  insect.  The  remedy  most  to  be  relied  on  is  the  prompt 
destruction  of  windfalls  so  as  to  prevent  the  maggots  going  into  the  ground. 
This  can  best  be  done  by  keeping  a  sufficient  number  of  pigs,  sheep  or  other 
stock  in  the  orchard.  The  penning  up  of  poultry  beneath  infested  trees  has 
been  found  a  most  useful  practice. 
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To  the  HonoiiTable 

The  Minister  of  Agrionltuze. 

SiRy— I  herewith  safamit  for  your  approral  Bulletin  No.  88,  of  the  Experimental 
Farm  aeriee,  which  haa  been  prepared  nnder  my  direction  by  Mr.  F.  T.  8hntt»  chemist 
of  the  Dominion  E^qwrimental  Farms,  in  which  is  given  the  results  of  a  series  of 
ixiTestigations  into  the  character  and  causes  of  soft  pork. 

This  subject  is  a  most  important  one,  bearing  as  it  does  on  a  profitable  and 
rapidly  growing  branch  of  fann  industry,  one  which  can  be  carried  on  with  adTan- 
tage  in  nearly  all  the  settled  parts  of  the  Dominion.  From  the  results  presented  in 
this  bulletin,  it  will  be  seen  that  much  light  has  been  thrown  on  this  diflcult  subject, 
and  that  by  persistent  chemical  research,  based  on  the  results  obtained  from  the 
feeding  of  a  Tsriety  of  rations,  the  causes  and  conditions  by  which  softness  in  the 

fat  of  pork  is  brought  about  are  satisfactorily  shown. 

« 

It  is  hoped  that  the  information  contained  in  this  bulletin  will  be  of  much 
practical  yalue  to  all  who  are  engaged  in  the  pork  industry  and  that  it  will  lead  to 
greater  uniformity  of  character  and  an  ayerage  higher  quality  in  Canadian  bacon 
and  stimulate  further  progress  in  this  division  of  farm  work. 

I  have  the  honour  to  be, 

Your  obedient  servant, 

WM.  BAT7NDEBS, 
Direeior  Exp&rim&ntdl  Farms. 

ChTAWA,  October  15, 1901. 
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SOFT  PORK 


AN  INVESTIGATION  INTO  ITS  CHARACTER  AND  CAUSES  ♦ 

BT 

Ebank  T.  Shutt,  M.A,  T.O.S., 
Ohemiai,  Dominion  Experimental  Farms* 


INTRODUCTION. 

That  the  export  bacon  trade  is  one  of  great  importance  to  Canada  is  obvious 
from  the  fact  that  last  year  we  received  from  England  more  than  $12,000,000  for 
this  commodity  alone.  Moreover,  the  limit  has  not  yet  been  reached  ;  those  engaged 
in  the  packing  business  assure  us  that  the  demand  for  first-class  Canadian  bacon 
will  continue  to  increase  for  some  years  to  come.  It  is,  therefore,  advisable  that  our 
farmers  and  dairymen  should  well  understand  the  requirements  of  this  large  and  * 
remunerative  market  as  regards  size,  shape,  fatness  and,  above  all,  the  character  or 
quality  of  the  bacon.  These  are  matters  which  closdy  concern  ike  raiser  of  pigs, 
for  they  are  not  under  the  control  of  the  packer.  Further,  it  is  well  to  remember 
that  the  highest  price  will  only  be  paid  in  England  for  that  article  which  conforms 
with  the  demands  of  the  consuming  public,  and  that  it  is  only  first-class  bacon  that 
can  be  exported  with  profit. 

Among  the  qualities  necessary  for  first-class  bacon  in  England,  none  is  of  greater 
importance  than  firmness.  A  tendency  to  softness  or  tenderness  is  quite  sufficient  to 
rate  the  bacon  at  second-class  prices,  and,  if  this  softness  is  at  all  pronounced,  to 
make  it  altogether  unsaleable  at  a  profit. 

Since  it  was  reported  by  our  packers  that  a  large,  though  varying,  proportion  of 
the  pigs  offered  them  produced  soft  bacon,  and  that  this  detrimental  character 
specially  characterized  the  produce  of  pigs  from  certain  districts,  it  was  held  that 
an  investigation  to  learn  the  nature  and  the  cause  or  causes  of  '  soft '  pork  would,  in 
all  probability,  furnish  information  of  a  most  useful  and  valuable  character. 


*The  feeding  trials  which  this  inyestlgatlon  necessitated  were  planned  and  conducted  by  Mr. 
J.  H.  Grlsdale,  Agriculturist,  Central  Experimental  Farm.  In  addition  to  this  most  important 
part  of  the  work,  Mr.  Grisdalo,  by  his  advioe  and  assistance  in  the  factory  inspection-  and 
rating  of  th«  animals,  has  rendered  most  valuable  aid,  and  I  am  much  indebted  to  him  for  his 
hearty  co-operation  in  bringing  this  research  to  a  successful  issue. 
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THE  NATURE  OE  '  SOETNESS.' 

Naturally,  the  £rst  step  in  undertaking  the  solution  of  this  difficult  problem  was 
to  ascertain  the  difference  in  composition  of  '  firm '  and  ^  soft '  x>ork,  so  that  chemical 
analysis  might  be  employed  as  an  accurate  discriminating  agent  in  the  examina- 
tion of  pork  produced  under  varying  conditions  of  food,  exercise,  &c,,  and  that  we 
might  obtain  standards  that  could  serve  as  a  basis  for  future  work  and  comparison. 
Accordingly,  we  procured  (February  1,  1899)  from  The  Wm.  Davies  Oc,  Limited, 
Toronto,  two  (salted)  Wiltshire  sides,  the  one  marked  'firm'  and  reported  as  of 
excellent  qualily  ;  the  other  marked  '  soft,'  and  stated  as  of  very  inferior  quality.  The 
former  weighed  46  pounds  ;  the  latter,  44  pounds. 

Both  were  frozen  when  received,  but,  nevertheless,  there  was  a  mailed  difference 
in  the  relative  hardness  of  the  two  sides.  As  the  sides  thawed  (at  the  temperature 
of  the  laboratoiy,  about  70^ F.)  this  difference — ^which  was  ascertained  or  measured 
by  the  resistance  of  the  fatty  portions  to  pressure  by  the  finger — became  still  more 
pronounced.  This  was  further  evinced  (February  2)  in  raising  the  ham  by  lifting 
as  the  sides  lay  on  the  table;  the  'firm'  remained  fairly  straight,  whereas,  the  'soft' 
doubled  over.  The  relative  softness  is  also  shown  in  the  accompanying  photograph, 
the  sides  having  been  suspended  the  night  previous.  It  illustrates  the  amount  of 
'  drag '  caused  by  the  weight  of  the  sides,  similarly  suspended  by  hooks.  The  extent 
of  the  '  drag '  in  the  '  soft '  side  is  much  the  greater. 

The  samples  of  the  fat  for  examination  were  obtained  by  first  cutting  the  sides 
(a)  immediately  in  front  of  the  thigh  joint  (socket  of  the  femur  in  the  x>clvic  arch*^, 
and  (h)  immediately  in  front  of  the  first  rib,  and  then  taking  the  fatty  tissue  at  each 
of  these  sections.  Those  taken  at  (a)  are  designated  in  the  following  tables  as 
'Loin'  ;  those  at  (fi)  as  'Shoulder'  (see  photo).  The  precaution  of  confining  the 
place  or  area  from  which  the  fat  was  taken  was  considered  advisable  from  the  fact 
that  it  has  been  stated  that  the  fat  varies  considerably  in  composition,  according  to 
its  position  in  the  animal.  Care  was  exercised  in  the  pr^aration  of  the  sample  for 
analysis,  to  dissect  out  and  reject  all  muscular  tissue,  blood  vessels,  &c. 

The  principal  data  obtained  in  this  examination  are  presented  in  the  following 
tables.  Table  I  contains  the  percentages  of  the  various  constituents  determined,  in 
the  fatty  tissue  of  the  two  bacons  : — 


Table  I. — Oomposition  of  Fatty  Tissue  in  '  Firm '  and  '  Soft '  Bacon. 


Firm. 

Soft. 

Loin. 

Shoulder. 

lioin. 

Shoulder. 

Water. 

Salt   

Nitrogen 

p.  c. 

16-56 
2  73 
•601 
3-16 

78-56 
5005 
28-51 

p.  c 

6 

1 

1 
90 
58 
52 

68 

12 

285 

78 

57 

33 

24 

p.  c. 

12  50 

1*84 

•243 

1-52 

84-27 

66-87 

17-90 

p.c 

2-67 
•48 
142 

Fibre  (nitioflrenous  tissue) 

'89 

Fat 

95-96 

Olein  in  baoun. 

Palmitin  and  stearin  in  bacon 

7694 
1902 

The  fat  proper  consists  essentially  of  olein,  fiuid  at  ordinary  temperatures,  and 
palmitin  and  stearin,  solid  at  ordinary  temperatures.  It  was  hence  conjectured  that 
the  percentage  of  olein  would  be  found  to  be  greater  in  the  fat  of  the  '  soft '  than  that 
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of  the  'finn'  pork.*  Aoeordingly,  the  olein  in  the  dry,  filtered  fat  was  estimated, 
and  it  is  from  the  figures  so  obtained  that  the  percentages  of  olein  and  palmitin  and 
stearin  in  the  bacon,  giyen  aboye,  were  calculated.  The  detailed  analyses  of  the 
pure  fats  and  the  ratio  of  the  olein  to  pahnitin  and  stearin  contained  therein  are 
giyen  in  table  H. 

Table  IL — Oomposition  of  Fat  from  '  Firm '  and  *  Soft '  Bacon. 


Firm. 

Soft. 

Loin. 

Shoulder. 

Loin. 

Shoulder. 

Olein  (calculated) 

p.c. 

63-71 

36  29 

1:1  76 

p.  c 

64-40 

36-60 

1  :l-80 

p.c 

79*95 

20  06 

1:3  99 

p.  a 
8018 

Palmitin  and  <jt«arin 

19-82 

fiatio  of  nalmitin  and  stearin  to  olein. 

1:402 

These  figures  show  yery  clearly  that  the  fat  of  the  '  soft '  bacon  contains  a  much 
laiger  proportion  of  olein  than  that  of  the  '  firm '  bacon,  accompanied  necessarily  by 
a  correspondingly  decreased  proportion  of  the  solid  fats,  palmitin  and  stearin.  We 
have  in  this  fact — ^the  large  i>ercentage  of  olein — ^the  explanation  of  the  ];>eculiar  and 
characteristic  flabbiness  of  'soft'  pork.  We  also  haye  afforded  us  in  this  discoyery, 
through  the  estimation  of  olein,  a  ready  means  of  tracing  the  effect  of  any  particular 
food  or  condition  on  the  pork  produced. 

Table  IH  seta  forth  certain  determinations  made  on  the  pure,  filtered  fat.  Though 
of  a  strictly  scientific  character,  they  are  of  considerable  importance,  since  ihsy  allow 
us  to  make  deductions  easily  understood  and  of  a  practical  character  regarding  the 
nature  of  the  fats. 

Table  m.— Physical  and  Chemical  Constants  of  Fat  from  '  Finn '  and  '  Boft '  Bacon. 


Melting  point 

Specific  gravity  at  96°  G 
„  „        lOO^F 

Sapon.  equivalent. 

Reichert  number 

Iodine  absorbed 


Firm. 


Loin. 


p.  c. 

37-6"  C. 
-8668 
-9009 
286-3 
'408 

66-3 


Shoulder. 


P 
37 

282 
66 


c. 

•76'*  0. 

-8869 

-8980 

•3 

-714 

-9 


Soft. 


Loin. 


Shoulder. 


p.  o, 

•8678 
•8970 
287-3 
-408 
69-4 


p.  c 

28-2°0. 
•8740 
*8988 
2860 
•663 
69-6 


Mn  addition  to  oliein,  no  doubt  a  certain  proportion  of  llnolein— alao  a  fluid  fat—- occurs  In 
the  fat  of  soft  pork,  and  especially  in  that  produced  from  com.  It  will  be  seeo  from  the  present 
investigation  that  not  only  is  there  a  close  relationship  between  the  consistency  of  a  fat  and  its 
composition,  but  also  that  the  food  has  a  marked  effect  upon  that  composition',  and  hence  upon 
its  consistency  or  relative  firmness.  The  oil  of  com  possesses  more  or  less  of  this  fiuid  fat 
linolein,  which  finds  its  way  in  part  through  the  animal  economy  into  the  body  fat  In  the 
method  of  analysis  employed,  advantage  was  taken  of  the  fact  that  these  fluid  fats  are  unsatu- 
rated and  combine  with  iodim,  and  in  this  respect  differ  from  plamltin  and  stearin,  the  solid 
fats.  Fitmi  the  amount  of  iodine  so  absorbed,  the  fluid  fat  present  was  calculated,  which,  for 
the  sake  of  simDlieity,  has  been  recorded  in  this  bulletin  as  olein.  Wherever  the  term  olein  is 
used,  it  is  intended  to  include  all  fiuid  fats  present. 

8P— 2i 
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"No  purpose  will  be  served  by  discussing  in  detail  the  above  data  in  this  bulletin  ; 
but  the  fact  may  be  emphasized  that  they  indicate  the  olein  content  and  melting  point, 
and  especially  the  former,  as  data  of  great  diagnostic  value  in  this  research.  In- 
deed, to  such  a  degrree  has  subsequent  work  shown  this  to  be  the  case  that,  although 
many  other  determinations,  e.g,,  nitrogen,  non-fatty  tissue,  Ac,  were  made  on  the 
larger  number  of  pigs,  we  shall  only  present  the  £gures  for  the  olein  and  melting: 
point  estimations.  We  feel  convinced  that  these  data  are  reliable  and  in  themselves 
sufficient  to  be  used  exclusively  in  pronouncing  a  judgment  upon  the  relative  firm- 
ness of  the  pork  under  investigation. 

IMMATURE  OR  '  UNRIPE '  PORK 

After  the  completion  of  the  foregoing  work  and  at  the  outset  of  the  investigation 
about  to  be  described,  four  very  young  pigs  were  examined  in  order  to  learn  the  nature 
of  the  fat  of  immature  animals.  Of  these,  two  were  from  Western  Ontario  and  two 
from  Eastern  Ontario.  These  pigs  were  slaughtered  at  the  Geo.  Matthews  Go.  Pack- 
ing House,  Hull,  Que.,  June  27,  and  examined  June  28,  1899.  We  adjudged  Nos. 
57  and  58  as  decidedly  soft,  and  Nos.  59  and  60  as  only  moderately  firm. 

An  independent  examination  was  made  by  Mr.  W.  E.  Matthews,  some  two  days 
later.  His  report  is  as  follows  : — ^We  have  looked  the  little  pigs  over  and  think 
they  are  abnost  too  small  to  secure  anything  definite  from,  but  we  find  that  Nos.  69 
and  60  are  by  far  the  firmer  pigs,  Ko.  57  being  a  little  soft,  and  No.  58  the  softest 
of  the  lot.  Not  knowing  where  the  pigs  came  from,  we  express  the  opinion  that  they 
are  from  what  we  would  call  a  '  com  section,'  as  the  fat  on  all  shows  signs  of  oil.' 

It  is  to  be  noticed  that  this  expert  adjudged  all  the  pigs  soft  (though  varying 
in  degree  of  softness),  but  considered  them  too  small  to  draw  definite  oonclusions 
from.  It  will  now  be  shown  that  the  laboratory  data  bear  out  in  a  marked  manner 
Mr.  Matthews's  judgment.  As  already  stated,  only  the  data  respecting  the  olein  and 
melting  point  will  be  considered  here,  the  other  results  being  of  minor  importance  for 
the  purposes  of  this  investigation. 

Table  IV. — ^Immature  Pork  ;  Composition  and  Melting  point. 


.5P 


57 
58 
59 
60 


Locality. 


West. 


II 


East. 


Lbs. 

27 
23 
42 

30 


Shoulder. 


p.  c. 

90-6 
86-9 
83-3 
73-3 


n. 

Loin. 

p.  c. 

88-2 
85-9 
82-2 
72-9 

Ratio  of 

Palmitin  and  Stearin 

to  Olein. 

Shoulder. 

Loin. 

p.  0. 

1:9-6 
1:6-5 
1:4-9 
1  :2-7 

p.  c. 

1:7-5 
1:61 
1:4-6 
1:2  7 

Melting  Point. 


Shoulder. 


25  2*  C. 
24  S^'C. 
27  6^ C. 
29-rC. 


Loin. 

24-4'' 
25-7'' 
28-5" 
32-0*' 

0. 
C. 
C. 
C. 

These  pigs  when  killed  had  been  recently  weaned,  hence  the  results  furnish  us 
with  no.  information  regarding  the  effect  of  feed  ;  it  is  significant,  however,  that  the 
two  softest  were  obtained  from  a  so-called  '  corn  section '  in  Western  Ontario. 

If  the  above  data  are  compared  with  those  of  table  II.  it  will  be  observed  that  in 
all  the  fats  the  percentage  of  olein  is  considerably  greater  than  that  in  the  fat  obtained 
from  the  'firm'  supplied  by  The  Davies  Co.  Exceedingly  instructive  also  is  a 
comparison  of  the  ratio  of  palmitin  and  stearin  to  olein.  Thus,  in  the  fat  of  the 
*  firm '  pork  of  The  Davies  Oo.  we  obtained  1  :  1  '76  ;  the  ratio  for  the  fat  of  the  same 
part  of  the  pig  "No.  60  (the  firmest  of  the  four)  was  1  : 2'69. 
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It  seems  probable  that  the  fat  of  all  young  pigs  contains  a  large  amount  of  olein, 
and  is  consequently  more  or  less  soft.  From  this  and  subsequent  work  we  are  in- 
clined to  think  that  age  and  maturity  or  ripeness  are  factors  of  importance  towards 
a  '  firm '  fat.  In  discussing  the  various  rations  used  in  this  investigation,  we  shall 
place  in  each  table  the  results  obtained  from  certain  immature  or  'unripe'  pigs 
(killed  at  about  100  lbs.  live  weight)  taken  from  each  pen,  and  it  will  be  seen  that 
the  fat  of  these  aniamls  invariably  possesses  a  larger  percentage  of  olein  than  that  of 
the  remainder  of  the  pigs  on  the  same  ration,  which  were  not  slaughtered  until  they 
had  reached  a  live  weight  of  180  to  200  lbs. 


STANDARDS  OF  FIRMNESS. 

We  are  not  as  yet,  perhaps,  in  a  position  to  establish  standards  of  firmness,  that 
is,  to  say  exactly  what  percentage  of  olein  is  to  be  considered  as  the  limit  for  pork 
technically  known  as  'firm'  ;  but  for  the  purpose  of  comparing  the  various  results 
here  presented  we  shall  be  obliged  to  adopt  provisional  limits.  These  have  been 
decided  upon  since  the  completion  of  the  investigation,  which  has  been  in  progress 
for  the  past  two  and  a  half  years,  from  the  chemical  results  and  the  ratings  made  at 
the  packing  house.  In  connection  with  the  latter  data,  it  should  be  stated  that  each 
dressed  pig,  after  being  thoroughly  chilled,  was  critically  examined  at  the  packing 
house.  In  this  investigation  we  adopted  a  scale  of  firmness  ranging  from  100  down- 
wards. The  cut  surface  of  the  fat  along  the  back  was  felt  and  rubbed  with  the 
finders,  and  that  which  was  hardest  and  most  resistant  to  pressure,  rated  at  100. 
TKe  softest  examined  was  placed  at  20.  Oiliness  was  also  specially  noted,  and  it  is  of 
interest  to  know  there  were  but  few  cases  in  which  the  softness  (slight  resistance  to 
pressure)  was  not  accompanied  by  this  quality.  Thickness  of  fat,  shape  of  carcase, 
&c,,  were  also  remarked. 

It  is  to  be  pointed  out  as  the  result  of  our  experience,  that  sucb  an  inspection, 
even  when  made  by  an  expert,  eannot  furnish  figures  that  will  so  closely  differentiate 
as  to  relative  softness  as  do  the  percentages  of  olein.  In  fact,  in  order  to  obtain 
comparative  ratings,  even  of  a  fairly  accurate  character,  it  is  essential  that  the  oar- 
cases  should  remain  at  least  forty-eight  hours  after  slaughtering  in  a  refrigerating 
room  of  uniform  temperature  before  inspection. 

During  several  months  of  the  winter,  artificial  refrigeration  to  chill  the  carcases 
in  the  packing  house  is  unnecessary  at  Ottawa,  and  it  was  noted  not  unf  requently  that 
the  temperatures  to  which  the  carcases  were  exposed  during  these  periods  fell  to  many 
degrees  below  zero.  As  a  natural  result  many  of  our  ratings  for  individual  pigs  in 
the  winter  are  too  high.  On  the  other  hand,  we  have  found  that  if  owing  to  any 
cause  the  temperature  of  the  refrigerating  room  in  summer  is  allowed  to  rise,  the 
ratings  are  too  low. 

For  these  and  other  obvious  reasons,  we  believe  that  the  olein  content  furnishes 
by  far  the  more  reliable  indication  of  relative  firmness  ;  we  are  of  the  opinion  that 
unless  the  very  greatest  care  and  judgment  be  exercised,  the  rating  from  inspection 
at  the  packing  house  is  in  a  matter  of  close  discrimination  of  little  save  corroborative 
value.  It  is  for  this  reason  that  in  the  presentation  of  the  subject  we  hav^  arranged 
the  ratings  in  the  charts  or  tables  according  to  i)ercentages  of  olein  rather  than  by  the 
factory  values.  Further,  to  avoid  as  far  as  possible  the  introduction  of  error  arising 
from  such  differences  of  temperature  as  we  have  alluded  to,  we  have  adopted  certain 
terms  and  aflSxed  values  thereto,  as  indicated  on  the  following  page  : — 
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FACTORY  OR  mSPEOTION  RATINGS » 

Very  firm from  86  to  100  points. 

Firm "    76   "    86      " 

Moderately  firm "    70"    75      " 

Soft "    60   "    70      " 

Very  soft Less  than        60      " 

The  percentages  of  olein  corresponding  to  the  above  classification  we  find  to  be 
approzimatQly  as  follows  : — 

Percentage  of  Olein. 

Very  firm 68  and  less. 

Firm - between  68  and  71 

Moderately  firm «      71    "    73 

Soft ^      73    "    76 

Very  soft "      «    ^    above. 

THEORIES  REQARDINQ  THE  CAUSE  OF  '  SOFTNESS.' 

Many  theories  have  been  advanced  to  account  f 6r  softness  in  pork.  Some  have 
ascribed  it  to  the  character  of  the  food,  others  to  undue  forcing  of  the  pig  in  the 
earlier  stages  of  growth,  to  killing  the  pig  while  in  '  heat '  or  slaughtering  while  still 
immature  or  unripe,  to  the  breed  of  the  pig,  to  the  locality  or  district  in  which  the  pig 
is  grown,  and  even  the  phase  of  the  moon  when  the  pig  is  slaughtered  has  been 
assigned  as  a  cause. 

SCHEME  AND  OBJECTS  OF  THE  INVESTIGATION. 

On  the  completion  of  the  preparatory  work  already  recorded,  the  first  series  of 
feeding  trials  was  instituted  upon  the  Central  Experimental  Farm,  Ottawa,  fol- 
lowed by  a  laboratory  examination  of  the  pork  produced.  There  were  in  all  about 
one  hundred  and  eighty  pigs,  and  the  experiment  was  commenced  in  the  month  of 
May,  1899,  when  the  majority  of  them  were  between  one  and  two  months  old. 

They  were  either  Tamworths  or  Tamworth  grades. 

The  scheme  of  the  trial  was  such  that  information  would  be  gained  as  to  the 
effect  upon  the  quality  of  the  pork  of  the  following  possible  factors  : — 

1.  Character  of  food  (a)  fed  throughout  life,  and  (h)  fed  during  the  initial 
and  finishing  periods,  respectively. 

2.  Limited  and  unlimited  supply  of  food. 

3.  Soaked  or  cooked  grain  as  against  dry  or  uncooked  grain. 

4.  Age  of  animal  when  slaughtered. 
6.  Exercise  and  lack  of  exercise. 

6.  Locality  or  district  where  raised. 

Details  of  the  above  may  be  briefiy  ascribed  as  follows  : — 

1.  The  character  of  the  various  foods  used,  together  with  particulars  regarding 
its  supply  and  treatment  (.vide  1, 2,  and  3  above)  are  shown  in  the  following  scheme  : — 

*The  pigs  of  both  let  and  2nd  series  were  slaughtered  and  dressed  at  the  packing  house  of 
The  Geo.  Matthews  Co.,  Ltd.,  Hull,  Que.,  where  the  Inspection'  ratings  were  made.  We  are 
Indebted  to  the  Messrs.  Matthews  for  much  valuable  adTlce  and  assistance  In  the  grading  of 
the  carcases. 
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RATIONS  :  FIRST  SERIES  OF  FEEDINQ  TRIALS,  18M. 

A i  oats,  pease  and  barley  (in  equal  parts) )  'Og.ngA 

B i  oats,  x>ease  and  barley  (in  equal  parts) j       ^^ 

Limited  and  unlimited. 

B }  oats,  pease  and  barl^  (in  equal  parts) )  «^^ 

i  com  meal J  ^^* 

Limited  and  unlimited. 

G Com  meal  exdusiTely B'y* 

Unlimited. 

D Oats,  pease  and  barley  (in  equal  parts) Dry. 

TTnlimited. 

E Com  mMl  exdusiyely « Soaked. 

Unlimited. 

F Oats,  pease  and  barley  (in  equal  parts) Soaked. 

rTnlimited. 

O Beans,!  part )  BoUed. 

Snorts,  I  part ) 

H FmsT  Period — |  com  meal 1 

i    o«ls»    pease    and    barley    (in  >  Boiled. 

— -  equal  parts) j 

Seoqud  FraaoD— Com  meal Boiled. 

I First  Period— |  com  meaL 

}     oats,     pease     and    barley     (in 

equal  parts)    Dry. 

Seoond  Period — Com  meal Dry. 

J FmsT  PERiOD^Com  meal Dry. 

Secx)nd  Period — Oats,  pease  and  barley  (in  equal 

parts) Dry. 

K First  Period— Oats,  pease  and  barley  (in  equal 

parts) Dry. 

Seoomd  Period— Com  meal Dry. 

L First  Period — Com  meal Soaked 

Seoond  Period— Oats,  pease  and  barley  (in  equal 

parts) Soaked. 

M First  Period— Oats,  pease  and  barley  (in  equal 

parts) Soaked. 

Seoond  Period— Com  meal. Soaked. 

N i  com  meaL 

i  oats,  pease  and  barley  (in  equal  parts). 

O. }  com  meaL 

i  oats,  pease  and  barley  (in  equal  parts), 
tfangels. 

P. .....}  com  meaL 

i  oats,  pease  and  barley  (in  equal  parts). 
Pastured  on  doyer. 
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In  pens  H,  I,  J,  K,  L,  M,  it  will  be  noticed  that  two  rations  were  used  ;  the 
first  was  fed  until  the  pigs  reached  a  live  weight  of  100  pounds,  the  second^  from  that 
weight  until  the  pigs  were  finished.  This  method  allowed  us  to  ascertain  the  effect 
on  the  quality  of  the  pork  of  the  various  rations  at  different  periods  of  growth. 

Where  not  otherwise  stated,  a  sufficiency  of  green  fodder,  usually  pease  and  oats, 
in  addition  to  the  grain  ration  was  given  to  keep  the  animals  in  a  thrifty  condition. 

2.  As  regards  the  supply  of  food,  the  pigs  in  one  pen  on  each  ration  were  given 
all  they  would  eat,  and  this  has  been  termed  ^  unlimited '  ;  the  pigs  in  the  duplicate 
pen  were  fed  with  that  quantity  only  that  was  thought  necessary  for  normal  growth  ; 
and  this  has  been  given  in  the  tables  as  ^  limited.' 

It  is  very  doubtful,  however,  if  in  experiments  conducted  with  several  pigs  in  a 
pen  this  classification  is  of  any  value,  for  we  have  found  that,  no  matter  what  the 
supply  may  be,  the  larger  animals  practically  get  an  unlimited  quantity,  while  the 
smaller  ones  are  sometimes  on  an  extremely  limited  ration.  We  have  accordingly 
grouped  together  in  the  tables  of  data  the  pigs  on  the  *  limited'  and  *  unlimited' 
supplies  of  the  same  ration. 

3.  In  two  experiments,  cooked  as  against  a  dry  grain  mixture  was  tried  ;  in  four 
cases,  the  effect  of  soaked  as  against  dry  grain  was  ascertained. 

4.  To  ascertain  what  effect  lack  of  maturity  might  have,  two  pigs  from  each  pen 
were  examined  when  they  had  reached  the  live  weight  of  100  pounds;  the  remainder 
were  fed  until  they  attained  a  live  weight  between  175  and  200  pounds. 

6.  To  ascertain  the  result  of  exercise  on  the  production  of  firm  pork,  an  equal 
number  of  animals  on  each  ration  was  placed  (a)  in  small  paddocks  containing 
shanties  or  shelters,  and,  (h)  in  a  pen  of  the  piggery,  each  pen  having  a  small  yard 
attached.  The  pigs  in  the  former  are  assumed  to  have  had  unlimited  exercise,  and 
are  designated  in  the  tables  as  '  outside '  while  those  in  the  piggery  are  considered  to 
have  had  limited  exercise  only.    These  latter  are  placed  under  the  heading  '  inside.' 

6.  Each  pen,  as  a  rule,  consisted  of  sixteen  pigs,  eight  of  which  had  been  obtained 
in  Western  Ontario  (Essex  and  Kent  counties)  and  eight  in  Easte3;n  Ontario  (Carle- 
ton  County).  This  feature  was  adopted  at  the  request  of  certain  packers,  who  con- 
sidered eastern  bred  pigs  of  better  quality. 

To  render  this  account  more  concise,  and  consequently  easier  of  comprehension, 
we  purpose  placing  the  detailed  data  in  tabular  form  together  at  the  end  of  the 
bulletin,  simply  discussing  here  the  averages  obtained  from  each  pen.  These  data, 
although,  as  stated,  are  somewhat  in  detail,  represent  only  a  part  of  the  estima- 
tions made.  All  the  determinations  which  do  not  apparently  throw  any  light  on  the 
object  of  this  investigation  have  been  omitted,  for  the  reason  that  they  might  confuse 
the  reader.  On  the  same  ground,  the  pigs  on  '  limited '  and  *  unlimited '  rations  are 
classed  together  and  the  averages  of  the  results  of  the  '  shoulder '  and  *  loin '  fats  are 
also  given,  the  differences  being  too  small  to  merit  in  this  bulletin  detailed  dis- 
cussion. 


GEISTERAL  RESULTS  FROM  FINISHED  PIGS.    FIRST  SERIES,  1899. 

In  order  to  obtain  at  a  glance  the  relative  merits  of  the  various  rations  in  the 
production  of  firm  pork,  a  table  showing  the  average  percentage  of  olein  and  the 
average  melting  point  of  each  pen  will  be  first  presented.  In  this  table  the  rations 
are  arranged  from  above  downwards  in  the  order  of  *  firmness,'  as  indicated  by  the 
olein  ;  that  is,  the  ration  giving  least  olein  is  placed  at  the  head,  and  that  producing 
most  olein,  at  the  bottom  of  the  chart.  We  shall  then  discuss  briefly  these  results 
and  proceed  to  analyse  more  closely  each  ration  separately,  giving  in  chart  form  the 
figures  for  the  olein  content  of  the  fat  of  the  pigs  obtained  from  the  east  and  west 
respectively,  and  of  those  raised  with  and  without  exercise.  In  the  appendix  we  shall 
place  tables  giving  further  details  from  each  pen  of  pigs.  These  should  be  referred 
to  in  order  to  observe  the  effect  of  individuality  among  the  animals  similarly  fed  under 
the  same  conditions. 
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Tablb  V. — Aysbagbs  from  determination  of  Ist  Series,  1899. 


Ration. 


F 

D 

B 

A 

B^ 

M 

N 
K 

O 
I 

A^ 

P 

L 

V 
H 

J 

H» 

G 
C 
£ 


Oompoflition  of  Ration. 


Oats,  {KMwe  and  barley,  j^  each,  soaked,  unlimited 

II  II  II       dzy,  unlimited 

i  com  meal ;  i  oats,  pease  and  barley,  )  each,  dry,  unlimited 

•I  II  II  boiled,  unlimited 

II  II  II  dry,  limited  


Ist  Period  :  Oats,  pease  and  barley,  )  each,  soaked.    2nd  Period  :  Com  meal, 
soaked 


i  oornineal ;  }  oetts,  peAse.atidbatley,'^  each/dry,*limited... 


1st  Period  :  Oats,  pease  and  barley,  J  each,  unlimited.    2nd  Period :  Com  meal, 
dry,  unlimited s 


i  cx>rn  meal ;  )  oats,  pease  and  barley,  ^  each,  mangebi. 


1st  Period  :  i  com  meal ;  ^  oats,  pease  and  barley,  i  each,  dry,  tmlimited.    2nd 
Period  :  Com  meal,  dry 


i  com  meal ;  ^  oats,  pea&e  and  barley,  i  each,  boiled,  limited . . 
i  com  meal ;  i  oats,  pease  and  barley,  i  each,  steamed  clover. 


1st  Period  :  Com  meal,  soaked.    2nd  Period  :  Oats,  pease  and  barley,  1  each, 
soaked 

Ist  Period  :  i  com  meal ;  i  oats,  pease  and  barley,  J  each,  dry,  limited.    2nd 
Period  :  Com  meal,  dry,  limited 

1st  Period  :  J  com  meal  j  }  oats,  pease  and  barley,  ^  each,  boiled,  unlimited.  2nd 
Period :  Com  meal,  boiled,  imlimited 

1st  Period  :  Com  meal,  diy,  unlimited.    2nd  Period :  Oats,  pease  and  barley, 

ted 


Olein. 


i  each,  dry,  unlimii 

Iht  Period.:  ^  com  meal ;  i  oats,  pease  and  barley,  ^  each,  boiled,  limited.    2nd 
Period :  Com  meal,  boiled,  limited 

Beans  1  part,  shorts  }  part  

Com  meal,  dry,  unlimited 

Com  meal,  soaked,  unlimited 


C7-2 

711 
72*7 
731 

78-4 
78-7 

74*8 
74-9 

75-4 
76-9 
761 

76-4 

781 

77'9 

78'8 

80-0 
84-7 
92-0 
92-4 


Melting 
Point. 


36-6 
84-2 
84*4 
38-6 
33  1 

82*6 
30-6 

82-4 

81-7 

82-4 
83-6 
32-1 

32-8 

81-8 

330 

81  8 

30-2 
31  0 
80  9» 

277 


The  moie  important  inferences  to  be  drawn  from  these  data  may  be  briefly  stated 
as  follow  : — 

1.  That  of  all  the  grain  rations  employed,  that  consisting  of  equal  parts  of 
oats,  pease  and  barley  gave  the  firmest  pork.  It  may  further  be  added  that  the  fat 
was  deposited  evenly  and  not  too  thickly,  and  that  this  ration  gave  a  very  thrifty 
growth* 

2.  That  no  difference  conld  be  observed  in  the  firmness  of  the  pork  from  the 
preoeding  ration  whether  fed  soaked  or  dry. 

3.  That  when  half  the  grain  ration  (as  in  A  and  B)  consists  of  com  meU, 
the  resulting  pork  shows  an  increased  percentage  of  olein  ;  in  other  words,  a 
tendency  to  softness. 


*  Meltiag  point  average  on  two  pigs  only,  as  the  fat  of  the  othera  was  so  soft  that  the  meltmg  point 
cculd  not  be  determined. 

8 
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4.  That  in  thii  ration  (lialf  com  meal,  half  oats,  pease  and  barley  in  equal 
parts)  the  feeding  of  it  boiled  gave  a  slightly  higher  olein  content,  but  this  is  only 
apparent  when  the  average  from  the  four  pens  is  taken  into  consideration. 

6.  That  considering  tiie  efFeot  of  feeding  the  ration  of  oats,  pease  and  barley 
during  the  first  period  (to  a  live  weight  of  100  pounds)  and  com  meal  during 
the  finishing  period,  compared  with  the  reverse  of  this  plan — ^tiiat  is,  com  first, 
followed  with  oats,  pease  and  barley — ^we  may  oonolude  that  the  former  gives 
a  firmer  pork. 

6.  That  in  both  methods  mentioned  in  the  preceding  paragraph,  no  marked 
difference  was  to  be  observed  from  the  ration  fed  dry  or  previoudy  soaked,  though 
taking  an  average  of  the  two  groups  on  each  ration  the  '  dry '  feed  gave  a  some- 
what higher  olein  content. 

7.  That  when  as  in  rations  I  and  E,  com  meal  formed  half  the  first  period 
ration,  and  the  whole  of  the  second  period  ration,  the  resulting  pork  was  some- 
what softer  than  from  that  of  any  of  the  rations  already  discussed.  We  con- 
clude that  the  longer  the  period  during  which  the  com  is  fed  as  a  large  pro- 
portion of  the  ration,  the  softer  will  be  the  pork. 

8.  That  beans  produce  a  soft  and  inferior  pork.  The  growth  of  the  pigs 
to  fed  was  poor  and  miserable  and  the  deposition  of  the  fat  meagre.  (See  iUus- 
tration.) 

9.  That  com  meal  fed  exclusively  as  the  grain  ration,  either  dry  or  pre- 
viously soaked,  results  in  an  extremely  soft  fat,  the  percentage  of  olein  being 
considerably  Mgher  than  from  any  other  ration  tested.  The  pork  was  of  an 
inferior  quality.  Here  also  we  noted  the  miserable  growth  of  the  animals,  the 
ration  in  no  sense  being  an  economical  one.  * 


GENERAL  RESULTS  FROM  IMMATURE  PIGS,  1899. 

Similar  data  for  the  immature  (100  pounds  live  weight)  pigs  are  presented  in 
liable  VI.  It  will  be  noticed  that  save  in  the  case  of  the  oats,  pease  and  barley  ration, 
the  percentages  of  olein  are  very  high,  denoting  an  extremely  soft  pork. 

Table  VI.—  Average  Percentage  of  Olein  in  Fat  of  Immature  Pigs. 


Ration. 


Ration  A.— i  corn  meal ;  i  oata,  pease  and  barley,  ^  each,  boiled,  unlimited.. . . 

li  „  II  limited 


n 
»• 

H 


B.— i  corn  meal ;  i  oata,  pease  and  barley,  ^  each,  dry,  unlimited 

„  II  limited 


C— Corn  meal,  dry,  unlimited 

D.— Oath,  peaee  and  barley.  |  each,  dry,  unlimited 

E.— Com  meal,  soaked,  unlimited 

F.— Oats,  pease  and  barlev,  ^  each,  soaked,  unlimited 
G.— Beans  1  part,  shorts  J  part 


These  results  are  confirmatory  of  those  already  quoted  from  our  experiments 
made  at  the  outset  of  the  inquiry  (see  page  10),  and  furnish,  in  our  opinion,  un- 


^In  any  consideration  of  the  foregoing  concluBions,  It  should  be  borne  in  mind  that  they  are 
based  upon  ayerages  obtained  from  a  large  number  of  deteirminationB,  each  figure  of  Table  V. 
being  the  mean  of  estimations  from  twelve  to  sixteen  examinations.  As  will  be  seen  as  we 
proceed  in  the  inquiry,  considerable  difCerences  exist  between  individuals  under  the  same  con- 
ditions and  on  the  same  food,  difTerences  that  are  probably  due  in  part  to  what  we  may  term 
lack  of  thrift.  In  part  to  immaturity  or  unripeness,  and  In  part  to  causes  yet  undiscovered.  It 
is  advisable  for  the  reader,  therefore,  to  study  the  tables  that  follow  and  the  explanatory  text 
that  accompanies  them.  In  this  way  only  can  a  correct  impression  be  gained  as  to  the  varying 
results  obtained  in  this  investigation  and  their  practical  bearing  on  pig  feeding. 

t  One  pig  only. 


Na  7B.— Indian  OOBN  No.  205.— Brass 
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doubted  proof  of  the  '  soft '  character  of  the  fat  of  young  pigs.  Though  all  show  a 
Tery  large  percentage  of  olein,  the  proportion  of  this  constituent  present  yaries  with 
the  character  of  the  ration.  The  order  of  softness  is  practically  identical  with  that 
found  for  the  mature  pigs,  though  that  order  has  not  been  adc^ted  in  tabulating 
the  results. 


DETAILED  DATA  FROM  THE  GROUPS  OF  FIRST  SERIES,  18W. 

In  the  following  tables  we  have  given  the  results  of  the  different  rations  fed 
under  the  vaiying  conditions  already  enumerated,  placing  the  figures  side  by  side. 
We  have,  however,  averaged  the  estimations  from  pigs  imder  a  limited  and  uzdimited 
food  supply,  feeling  assured  that  this  distinction  in  pens  containing  a  large  number 
of  pigs  had  little  or  no  value.  The  data,  therefore,  set'  forth  are  the  percentages  of 
olein  from  the  rations  fed  soaked  or  boiled  and  dry  to  eastern  and  western  pigs,  resr 
pectively,  under  conditions  of  limited  and  practically  unlimited  exercise,  the  latter 
being  denoted  in  the  tables  as  '  inside '  and  '  outside '  respectively. 

When  comparing  the  rating  by  olein  with  those  from  insi>ection,  it  should  be 
remembered  that  the  former  are  averages  from  two  or  more  animals,  that  may  or 
may  not  differ  materially,  while  the  latter  are  from  individuals.  The  ratings,  therefore, 
are  not  strictly  comparable.  Further,  owin^  to  the  fact  that  it  waa  impossible  to 
inspect  and  grade  all  the  pigs  at  the  same  temperature,  the  insx>ection  ratings  cannot 
be  considered  so  accurate  an  indication  of  relative  firmness  as  the  olein  content,  nor 
can  it  be  expected,  for  the  same  reason,  that  this  factory  rating  will  always  ag^'ee 
with  the  classification  from  the  laboratory  data. 


RATION  A  AND  B— ONE-HALF  CORN  MEAL  ;  ONE-HALF  OATS,  PEASE 

AND  BARLEY,  IN  EQUAL  PARTS. 

Considering  first  the  finished  pigs,  we  may  bring  together  the  olein  content  as 
follows  : — 

Per  cent  Olein. 

Boiled  grain 74-3 

Dry  grain 72*1 

Eastern  pigs 73*4 

Western  pigs 730 

Inside 71*9 

Outside 74-6 

Average  of  all 73*2 

In  connection  with  these  data  it  will  be  instructive  to  note  the  ratings  as  to  firm- 
ness obtained  at  the  packing  hoiise  : — 

V.P.  F.  M.F.  S.  V.S. 

Boiled  grain 2  2  9  8 

Dry  grain 1  1  1  11  2 

Eastern  pigs 2  2  11  1 

Western  pigs 1  1  1  9  4 

The  olein  values  place  the  majority  of  these  pigs  on  the  border  line  between 
*  moderately  firm '  and  '  soft '  ;  the  inspection  ratings  adjudge  twenty  of  the  thirty- 
two  ftTiiTnftV  as  soft.  It  would  seem,  therefore,  that  when  com  to  the  extent  of  half 
the  ration  is  continued  throughout  life,  and  no  corrective,  as  skim  milk,  is  employed, 
the  tendency  will  be  towards  the  production  of  a  soft  or  oily  fat.  In  a  number  of 
the  pigs  the  fat  along  the  back  was  too  thick  and  of  uneven  deposition. 


« 
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The  immature  pigs  of  A  and  B  (distingtdshed  in  the  table  by  a  dressed  weight 
of  lees  than  100  pounds)  gave  the  following  olein  values  : — 

Boiled  grain 82*7 

Dry  gT&in 81*7 

Eastern  pigs 78*6 

Western  pigs 86*7 

Inside ^  •  88*6 

Outside «  80'1 

The  inspection  ratings  are  as  follow  : — 

S.         V.S. 

Eastern  pigs 3  4 

Western   "    2  2 

It  is  seen  from  these  results  that  although  the  ration  consisted  of  one-half  of 
com  meal  throughout  the  whole  feeding  period,  the  quality  of  the  pork  improved  as 
the  pigs  reached  maturity. 

TABLE  VI r. 
Ration  A  and  B. — One-half  Corn  Meal  ;  one-half  Oats,  Pease  and  Barley. 


i 

Prrobntaoe 

OF  Olein. 

Boiled. 

Dry 

r 

• 

Inside. 

Outside. 

Inside. 

Outside. 

o 

East. 

West. 

East. 

Went. 

East. 

West. 

East. 

West. 

1 

Lbs. 

67 

64 

66 

127 

136 

125 

121 

76 

65 

67 

69 

140 

139 

133 

:      137 

• 

p.  0. 

77  2 

p.  c. 

p.  c. 

I 
p.  c 

1 

p.  c. 

p.  c. 

p.  c. 

p.  0. 

2 

79-2 

■     »     •    «    ■           m     ■     • 

73  0 

91-6 

75.6 

•    •                 •     ft    »     •    • 

^ 

73-6 

1 

■       •  •          »  •  «  • 

750 

2 

80-3 

.   •  ■  •  t       •       • 

85.4 

77.8 

2 
2 

•  •  • 

•  ■  •          «  •  •  ■ 

1 

•  •          ■  ■  •  ■ 

•                 ■  ■  ■  ■ 

70-5 

83*2 

74-5 

70  6 

72-9 

1 

1                   ' 
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RATION  0  AiTD  E.— CORN  MEAL  EXCLUSIVELT. 

The  results  from  four  pens  fed  upon  com  meal  only  are  given  in  Table  VIIL 
The  pigs  with  com  meal  soaked  and  dry  made  very  poor  growth,  yery  few  of  them 
reaching  100  pounds  4iYe  weight  before  December  (seven  months)  and  several  scarcely 
arriving  at  that  weight  by  the  following  April,  when  the  pigs  would  be  eleven  or 
twelve  months  old.  Of  the  twenty-four  animals  in  the  two  pens  only  five  had  ex- 
ceeded 170  pounds  live  weight  when  the  experiment  was  dosed.  May  28.  '  Undoubtedly 
this  lack  of  thrift  is  in  a  large  measure  due  to  the  small  proportion  of  nitrogenous 
or  fleeh-forming  substances  present  in  com.  Bone-forming  material  (mineral 
matter)  is  also  deficient  in  this  grain,  and  this  fact  no  doubt  still  further  accentuates 
its  unsuitability  when  used  alone,  for  young  and  growing  stock. 

As  regards  olein,  the  results  show  that  the  fat  of  all  the  pigs  contain  a  very  high 
percentage  ;  the  so-called  finished  pigs,  in  this  instance,  giving  the  larger  figures. 
The  data  of  each  group  are  strikingly  uniform,  as  will  be  noticed  from  the  following 
tabulation  : — 

Finished  Pigs. 

Per  cent 
-  of  Oleia. 

Soaked  grain 92  '5 

Dry  grain 92'1 

Eastern  pigs 91*2 

Western  pigs 98*4 

Inside 92-8 

Outside 928 


» 


Average  of  all * 92-3 


Immature  Pigs, 

Soaked  grain 871 

Dry  grain 86'4 

Eastern  pigs 86  -5 

Westem  pigs 87*0 

Inside 87*6 

Outside 869 

Average  of  all 86'8 

By  the  olein  standard,  all  fall  into  the  class  of  '  very  soft.'  In  many  instances  the 
melting  x>oint  could  not  be  taken  owing  to  the  fluidity  of  the  fat. 

Inspection  at  the  packing  house  gave  the  rating  of  twenty-three  very  soft  and 
one  soft.  In  a  large  number  of  pigs  the  deposition  of  the  fat  was  very  meagre  in 
amount  and  exceedingly  soft  in  character,  and  the  carcases  showed  marked  evidenoes 
of  stunted  or  retarded  growth.  In  every  particular,  com  meal  as  the  exclusive  grain 
showed  itself  unsuitable  and  unsatisfactory. 
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TABLE  VIII. 


Ration  0  and  E. — Com  Meal. 


5 

Peroentaok  of  Olbin. 

Soaked. 

Dry. 

1 

Inside. 

Outside. 

Inside. 

Outside. 

o 

East. 

West. 

East. 

West. 

East. 

West. 

East. 

West. 

1 
1 

LbB. 
78 
83 
63 

n 

93 
93 
98 

110 
66 
69 
76 
72 
90 
83 
88 

100 

p.  c. 
871 

p.  c. 

p.  c. 

ft       •  •      •  «  »  .  « 

84-5 

p.  c. 

•  ••»••          •• 

•  •■••••■      • 

p.  c. 

« 

p.  c. 

p.  c. 

p.  c. 

1 

84-2 

1 

92- 1 

92-3 

92  6 

2 
2 

•  •       •       •  •  •  • 

2 

93-6 

•  •  ■      ■  •  >   . 

2 

91  9 

1 

90.9 

1 

83  6 

1 

w 

88-3 

1 

829 

2 

•  ••«••-••• 

>•       ■••••#• 

*■•■'      •■•• 

87-9 

2 

02-7 

2 

95-5 

I 



92-4 

' 
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RATIONS  D  AND  F.-OATS,  PEASE  AND  BARLEY  IN  EQUAL  PARTS. 

The  percentages  of  olein  of  the  twenty-four  animals  fed  with  the  above  ration 
will  now  be  disonsaed.  These  pigs  furnished  the  finest  quality  of  poik  of  all  those 
under  experiment;  the  fat»  for  the  most  part^  was  exceedingly  firm  and  even  in  thick- 
ness, about  one  and  one-quarter  inches  in  the  finished  animal.  Growth  was  continu- 
ous and  nofmaL 

Notwithstanding  the  varying  conditions  of  the  trial,  all  the  pigs  on  this  most 
satiaf actoiy  ration  gave  a  unif onnly  low  olein  content : 


Finished  Pig$, 


Peroentag* 
of  Olein. 


Soeked  grain 67  2 

Dry  grain 67*7 

Eastern  pigs 679 

Western  pigs 670 

Inside 670 

Outside  ....  i 67  9 

The  average,  67*5  per  cent,  places  these  pigs  in  the  Wery  firm'  class. 
The  inflection  ratings  are  as  follow  : — 

Soaked  grain 8  3  1  1 

Dry  grain 1  4  1  2 

Eastern  pigs 8  1  . .  3 

Western  pigs 1  6  1 

The  immature  pigs,  as  might  be  inferred  from  what  has  already  been  stated, 
gave  a  softer  fat.    The  averages  are  subjoined  : — 

Immature  Pig$, 

Peroentage 
of  Olein. 

Soaked  grain 74*5 

Dry  grain 81:8 

Eastern  pigs 76*4 

Western  pigs 79  -2 

Inside 82*6 

Outside 709 

Their  inspection  ratings  are  as  follow  : — 

V.F 
Soaked  grain 


Dry  grain  .  • 
Eaetem  pigs. 
Western  pigs 


p. 

M.F. 

8. 

V.S. 

2 

•  • 

.  • 

1 

. 

•   a 

. . 

3 

1 

.   • 

.    1 

2 

1 

.   • 

1 

1 
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TABLE  IX. 
Ration  D  and  F. — Oats,  Pease  and  Barley,  one-third  each. 


1 

1 

Pbrokntagb 

OF  Olein.' 

Soaked. 

Dry. 

* 

& 

i 

Inside. 

Outside. 

Inside. 

Outside. 

East 

West. 

East 

West. 

East. 

West 

East. 

West. 

1 

Lbe. 

71 

60 

65 

67 

130 

131 

134 

.  125 

69 

67 

69 

133 

132 

125 

134 

p.  a 
76-7 

p.0. 

p.a 

p.  a 

p.0.    ' 

p.a 

p.0. 

p.0. 

1 

67-2 

1 

84*6 

•     •      •     •      •             •     •      V 

. 

1 

671 

69-4 

* 

' 

2 

2 

68-7 

2 

65-7 

2 

67-4 

I 

85  6 
68*8 

>  1  • 

1 
1 

*•%      ■••■■. 

88-6 

76-2 

«  • 

2 

•  •V#».  •••■ 

2 

67*0 

2  . 

66-4 

2 

68-4 

.  . 

* 

RATION  G.— BEAKS,  ONE  PART  ;  SHORTS,  THREE-QUARTER  PART. 

This  pen  comprised  ten  pigs.  They  were  all  of  eastern  origin,  and  weighed  at  the 
time  of  slaughtering  from  148  to  205  pounds.  The  lowest  percentage  of  olein  was  79  -6 ; 
the  highest,  92 '6.  It  is  thus  evident  that  all  would  be  classed,  by  olein,  as/ very;  soft.' 
The  inspection  rating  placed  the  majority  as  'soft.'  The  growth  of  the  pigs  was 
much  below  normal,  the  carcase  was  meagre  and  showed  very  little  fat,  and  that  of  an 
extremely  oily  nature.    From  every  point  of  view  this  ration  seems  most  undesirable. 


RATION  I  AND  H.— FIRST  PERIOD— HALF  CORN  MEAL  ;  HALF  OATS, 

PEASE  AND  BARLEY,  EQUAL  PARTS. 

SECOND  PERIOD— CORN  MEAL. 

In  this  ration,  half  the  grain  of  the  first  period  and  all  the  grain  of  the  second 
period  was  com  meal.  The  effect  of  this  is  apparent  upon  the  consistency  of  the  fat. 
In  ration  A  and  B  half  the  grain  of  the  ration  throughout  life  was  com  n^eal, 
resulting  in  an  average  i)eroentage  of  olein  in  the  mature  pigs  of  73*2.    In  the  ration 
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under  diflcnsBion  the  aTerage  percentage  of  olein  is  77*9.  This  means  an  increase  of 
4}  per  cent  olein,  due  to  replacing  the  oats,  pease  and  barley  of  the  second  period  bj 
com.  The  pens  I  and  H  comprised  thirty-two  pigs.  The  olein  percentages  nnder 
the  yarying  conditions  are  as  follow  : — 

Percentage 
of  Olein. 

Boiled  grain 79  0 

Dry  grain ,  .  76*7 

Eastern  pigs 78*6 

Western  pigs  .... 77*2 

Inside 77*8  .     , 

Outside 779 

Average  of  all 779 

ion  ratings  : —   ' 

Boiled  grain 2           8  9           2  -  '      ' 

Dry  grain 18..  6            6 

Eastern  pigs 1            6            2  6            2 

Western  pigs 1           1  10  r    4 

Inside 1            2            1  9            8 

Outside 2           8  8           3 


TABLE  X. 

Batioh  I  r  and  H.-*Fint  period,  one-half  Oom  Meal,  one-half  Oats^  Pease  and  Barley 

in  equal  parts ;  second  period,  Com  Meal. 


Dressed  Weight 

I 

Pebokntaob 

OF  Olein. 

* 

BoUed. 

9 

Pry. 

Inside. 

Outside. 

Inside. 

Outside. 

East 

1 
West. 

East 

West. 

East. 

West. 

East 

West 

4 

LbB. 
125 
130 
190 
132 
132 
137 
137 
133 

p.a 
80-8 

P.C. 

p.0. 

p;o. 

plo. 

p.C    • 

p.  c. 

p.0. 

4 

79-6 

■  •  •  •      ■  • 

4 

78-3 

4 

77-5 

4 

74-7 

4 

79  2 

77-5 

4 

75-5 
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RATION  J.  AND  L.— FIRST  PERIOD— CORN  MEAL. 

SECOND     PERIOD— OATS,     PEASE     AND     BARLEY, 
EQUAL  PARTS. 

In  plaxming  this  ration  it  was  thought  that  any  softening  effect  of  the  com 
during  the  first  period  might  be  counteracted  by  using  a  grain  feed  not  containing 
com  in  the  second  or  finishing  period. 

This  has  proved  to  be  true  to  a  laige  extent,  as  will  be  seen  by  comparing  the 
ayerage  percentage  of  olein  from  the  com  ration  (Table  YIL),  namely.  92*3  with  that 
obtained  under  oonsideration,  77*6.  Neyertheless,  our  data  show  oonclusiyely  that 
when  the  animal  is  fed  to  a  weight  of  100  pounds  on  com  exclusively,  the  correctiTe 
action  of  such  an  excellent  ration  as  oats,  i>ease  and  barley  is  not  sufficient  to  render 
the  fat  firm.  Indeed,  the  olein  values  are  very  close  to  those  obtained  with  ration  I 
and  H,  just  discussed. 

Percflotace 
of  OlelB. 

Soaked  grain 70'4 

Dry  grain 788 

Eastern  pigs 76*4 

Western  pigs 78*9 

Inside 76*5 

Outside 78*7 

Average  of  all 77*6 

Inspection  ratings — 

v.p        P.        M.P.        s.        v.a 

Soaked  grain 8  1  4 

Dry  grain 1  1  6            1 

Eastern  pigs 4  2  2 

Western  pigs ..  ..  7           1 

Inside 3  2  4 

Outside 1  ••  6           1 
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TABLE  XL 

Ration  J  and  L. — 1st  Fariod,  Corn  Bfeal ;  2nd  Period,  Oate,  Pomo  and  Barley, 

in  equal  partem 


Pbbointaoe  of  Olbin. 

M 

Soaked. 

Dry. 

Inside. 

Outside. 

Inside. 

Outbida 

EMt 

Wert. 

EMt. 

West. 

Bart. 

Weak 

East. 

West 

3 

Lbs. 
135 
125 
127 
1S7 
149 
190 
125 
128 

p.o. 
70-7 

P.O. 

P.O. 

p.o. 

p.o. 

p.o. 

p.o. 

p.c. 

2 

^ 

76-6 

77*9 

•  •  •  •      «  •  • 

2 

80-6 

2 

•  «  •  •      •  • 

77-4 

2 

■•••      ••■■• 

2 

80-8 

2 

•      ■«••••• 

...  .     ... 

77-4 

2 

79-6 

• 

BATIOK  K   Ain>  IL— PIBST  PERIOD— 0AT8,  PEASE    AND   BARLEY,   IN 

EQUAL  PARTS. 

SECOND  PERIOD-CORN  MEAT. 

This  ration  is  the  reTexse  of  the  preceding,  com  meal  being  used  as  the  finishing 

instead  of  the  initial  grain.    The  result  was  a  firmer  fat,  containing  8*5  per  cent 

(arerage)  less  olein.    Hie  fat  of  the  greater  number  of  the  pigs,  however,  showed 

too  much  oiliness  to  allow  the  pork  to  be  dassed  as  of  first  qoalily. 

Percentage 
of  Olein. 

Soaked  grain 73'5 

Dry  grain 74*4 

Eastern  pigs 74*4 

Western  pigs 73*4 

Inside 730 

Outside 748 

Average  of  all 73*9 

Inspeotion  ratings — 

v.p        p.         M.P.         8.         v.a 

Soaked  grain 1114  1 

Dry  grain 2  3  8 

Eastern  pigs 1  1  2  4 

Western  pigs 2  2  3  1 

Liside 1  3  3  1 

Outside 3  4  ..  1 
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TABLE  XXL 

Bation  K  and  M. — Ist  Period,  Oats,  Pease  and  BarlejTr  in  equal  parts; 

2nd  period,  Corn  Meal. 


Pbboentaob  of  Olein. 

Soaked. 

Dry. 

s 

Inside. 

Outside. 

Inside. 

Outside. 

o 

East. 

West. 

East. 

West. 

East. 

West. 

East. 

West. 

2 

Lbe. 
139 
137 
129 
134 
136 
180 
142 
135 

p.c. 
74-2 

•  ••••••■*■■ 

p.o. 

P.O. 

p.c. 

p.o. 

p.c. 

p.o. 

p.o. 

2 

70-4 

•      ••••••• 

76-2 

2 

• 

2 

730 

2 

708 

76  8 

2 

2 

77  2 

2 

78  1 

CONDITIONS  UNDEK  WHICH  THE  PIGS  WERE  FED.  CONSIDERED  AS 

FACTORS, 

Before  discussing  tlie  thr^  last  rations  of  this  series^  N,  O,  and  P,  which  were 
fed  to  eastern  animals,  we  -may  consider  to  what  extent  the  condition  of  the  grain 
(soaked  or  dry),  the  locality  or  district  in  which  the  pigs  were  littered,,  and  the 
amount  of  exercise  obtainable,  may  have  had  ux)on  the  quality  of  the  pork. 

The  inferences  on  these  points  are  drawn  from  the  olein  content,  that  being 
undoubtedly  the  most  reliable  factor  from  which  to  make  deductions.  Finished  ani- 
mals only  are  considered. 

BoUecl  as  against  dry  grain. — In  the  sets  of  experiments  A  and  B,  half  com 
meal,  half  oats,  pease  and  barley,  boiled  and  dry,  and  I  and  H,  first  period,  half  com 
meal,  half  oats,  pease  and  barley,  boiled  and  dry,  we  find  that  the  fat  produced  from 
boiled  grain  in  ^ach  case  was  the  softer.  In  A  and  B  the  difference  was  2*2  per 
cent  olein,. in  I  and  H,  the  dlfierence  was  2-3  per  cent  olein. 

Soaked  as  against  dry  grain, — This  comparison  was  made  with  com  meal  (C  and 
E),  a  mixture  of  oats,  pease  and  barley,  (D  and  F),  with  rations  employing  during 
the  first  period  com  meal,  and  second  period  oats,  pease  and  barley  (J  and  H),  and 
lastly,  first  period,  oats,  pease  and  barley  ;  second  period,  com  ineal  (K  and  M). 
The  results  are  : 

PercQz^tages  of  olein — 

C  ftB 

Soaked *...     92-6 

Dry 921 


D  &F. 

J  AH. 

K  AIL 

67-2 

76-4 

73-6 

67-7 

78-8 

74-4 

A&B. 

OAB. 

DftF. 

IftH. 

J&L. 

KftM 

78-4 

91-2 

67-9 

78-6 

76-4 

74-4 

73  0 

93-4 

67-0 

77-2 

78-9 

73-4 
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We  scarcely  feel  justified,  from  these  data,  in  drawing  any  conolnsions  as  to 
the  relative  effect  on  firmness  of  the  same  grain  ration,  fed  soaked  or  dxy.  A  study 
of  the  individual  results  does  not  reveal  any  definite  tendency,  and  most  probably  the 
condition  of  the  grain  in  this  respect  has  but  little,  if  any,  effect  on  the  quality  of 
the  pork. 

^        Eastern  origin  as  against  western. — ^This  feature  was  allowed  for  under  all  the 
rations  tested.    The  averages  are  in  the  order  as  discussed  : — 

Eastern   origin 

Western  origin 

In  four  eases  out  of  the  six,  the  olein  of  the  eastern  pigs  is  somewhat  the  greater, 
and  taken  together  the  averages  give  a  total  excess  of  8'7  per  cent  olein  over  the 
oorresponding  western  groups.  In  two  cases  the  western  pigs  show  the  larger  olein 
per  cent,  amounting  to  4*7  per  cent  olein  over  the  corresponding  eastern  groups. 
These  facts  do  not  warrant  us  in  supposing  that  there  is  any  marked  tendency  towards 
softness  in  finished  pigs  due  simply  to  western  origin,  as  is  thought  by  9ome  packers.  If 
finished  pigs  from  the  western  part  of  Ontario  are  softer  than  those  from  the  eastern, 
it  must  be  due  to  the  character  of  the  feed  they  obtain. 

Inside  as  against  Outside^ — ^As  already  explained,  the  pigs  denoted  as  'inside' 
are  held  to  have  had  opportunities  for  limited  exercise  only,  that  is,  in  the  small 
yards  attached  to  the  pens  of  the  piggery;  the  'outside'  pigs  had  the  run  of  an 
incloeure  in  which  there  was  a  movable  sty  or  shelter  for  their  accommodation  at 
night. 

The  averages  are  as  follow  : — 

Percentages  of  olein — 

AftB.   GftB.  DftF.  I&H.  JftL.  KftM. 

Inside ....•     71*9       92-3       67-0      77-8      76-6      73-0 

Outside... 74'6       92*3       679      77-9      78-7      74-8 

In  several  of  these  instances,  it  will  be  seen,  the  results  are  practically  iden- 
tical (for  differences  of  less  than  one  per  cent  must  not  be  considered  as  forming  a 
sufficiently  strong  basis  from  which  to  draw  conclusions)  ;  in  the  other  cases,  the 
larger  amount  of  olein  appears  in  the  fat  of  the  'outside'  pigs.  There  can  be  no 
dpubt  as  to  the  value  of  a  sufficiently  large  run  for  young  and  g^wing  pigs  ;  exer- 
cise to  a  limited  extent  in  the  earlier  period  of  an  animal's  life  is  essential  to  a  strong 
and  thrifty  gprowth,  to  good  digestion  and  assimilation  of  the  food. 

We,  therefore,  do  not  think  it  wise,  without  further  evidenx^,  to  draw  the  con- 
clusion that  the  larger  area  for  exercise  had  any  injurious  effect  on  the  quality  of 
the  i)ork.  Indeed,  a  survey  of  the  two  seasons'  results  makes  it  very  clear  that  the 
character  of  the  food  is  the  one  great  influencing  factor,  and  that  the  varying  fea- 
tures or  conditions,  other  than  the  ration,  had  very  little  to  do  with  the  relative  firm- 
ness of  the  resulting  fat. 

RATION  N,  O  AND  P.— N.— HALF  CORN  MEAL,  HALF  OATS,  PEASE  AND 

BARLEY,  EQUAL  PARTS.  DRY. 

O.— GRAIN  AS  IN  N.  PLUS  MANGELS. 

P.— GRAIN  AS  IN  N.  PLUS  STflAMED  CLOVER. 

This  experiment  comprising. six  pigs  under  each  ration,  was  instituted  to  ascer^ 
tain  what  the  effect  would  be  upon  the  relative  firmness  by  adding  (a)  mangels,  and 
{h)  steamed  clover  to  the  grain  ration,  which,  it  will  be  noticed,  is  the  same  as  under 
tests  A  and  B.  It  is  thus  seen  that  B  and  N  are  duplicate  tests  in  every  particular. 
For  this  reason,  it  will  be  instructive  to  place  the  averages  of  A  and  B  with  those 
from  the  rations  under  discuesion  :    - 
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of  Oleln. 


Sation  B,  ayera^e  of  12  pi^^s 73  '1 

«      N  "  6  pigs 73  7 

«      O  «  6  pigs 74  9 

«      P  «  6  pigs    761 

By  the  olein  test,  B  and  N  are  practically  identical.  The  addition  of  mangeb 
somewhat  raised  the  peicentage  of  olein,  hnt  perhai>s  not  to  a  degrree  sufficient  to 
warrant  any  statement  as  to  their  effect  npon  the  i)ork.  The  steamed  dover,  how- 
ever,  appeared  to  notably  increase  the  olein.  Very  few  of  the  carcases  from  these 
rations  fall  into  the  classes  of  firm  and  moderately  firm,  the  influences  of  the  com 
(forming  half  the  grain  ration)  being  apparent. 

The  inspection  ratings  are  as  follow  : — 

V.P.  P.  M.P.  8.  v.B. 

N 2  8  1 

0 1  14 

P 4  2 


•  • 


.  • 


.  • 


SECOND  SERIES  OF  FEEDING  TRIALS,  1900. 

On  the  completion  of  the  work  of  the  first  set  of  experiments,  it  was  thought 
desirable  to  institute  a  further  series  to  obtain  corroboration  of  certain  results,  as 
well  as  to  ascertain  the  infiuence  of  several  modifications  in  the  rations  already  em- 
ployed. In  this  second  series,  the  effect  of  the  ration  on  the  fat  of  the  finished  pig 
simply  was  determined.  Further,  it  was  considered  unnecessary  to  repeat  the  details 
as  regards  eastern  and  western  origin,  limited  and  unlimited  ration,  exercise,  ^c, 
these  factors,  it  having  been  shown,  possessing  "^little,  if  my,  influence  on*  the  relative 
firmness  of  the  resulting. pork.  It  was  also  decided  to  examine  chemically  the  fat 
taken  from  above  the  shoulder  only,  the  difference  in  olein  content  between  the  shoul- 
der and  loin  fat  from  the  same  carcase  being,  as  a  rule,  eoctremiely  small.  We  have, 
therefore  to  consider  in  the  trials  about  to  be  discussed  the  percentage  of  olein  in  the 
rendered  dioulder  fat,  the  melting  point  of  the  fat,  and  the  inspection  ratings  taken 
at  the  packing  house. 

An  improved  and  more  accurate  method  of  taking  the  melting  points  having 
been  perfected  in  our  laboratories  during  the  winter  of  1899-1900,  it  will  be  found 
that  diere  is  a  closer  agreement  in  this  second  series  between  the  olein  content  and 
the  melting  point  of  the  fat  than  is  apparent  in  the  data  of  the  first  series.  The 
scheme  of  rations  is  detailed  as  follows  : — 

RATIONS. 

1 Oats,  pease  and  barley,  i  each. 

2 Com  meal. 

3 Com  meal  and  skim-milk. 

4 Pease. 

5 Beans. 

6 i  com  meal. 

i  oats,  pease  and  barley,  i  each. 

7 i  com  meal. 

i  oats,  pease  and  barley,  i  each,  plus  akim  miOc. 
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8 First  Pbbiod-— i  com  meal ;  i  oata,  pease  and  4>arley,  J  each. 

Sboond  PsBiOD— OoTn  meal. 

9 First  Period — Oats,  pease  and  barley,  i  each. 

Seoond  PlBRiOD—- Oom  meal. 

10 i  com  meal ;  i  oats,  pease  and  barley,  i  eaoh. 

Pastured  first  on  rape,  finally  on  artichokes. 

11 First  Period — i  com  meal;    i    oats,   pease  and   barley,    i   each. 

Pastured  on  rape. 

Second  Period— Same  grain  ration,  plus  raw  pumpkins. 

12 i  com  meal ;  i  oats,  pease  and  barley,  i  each,  plus  cooked  pumpkins. 

13 i  com  meal ;  i  oats,  pease  and  barley,  i  each.    From  October  16, 

i  com  meal,  i  pease. 

14 i  com  meal ;   i  oats,  pease  and  barley,  plus  artichokes. 

15 First    Pbrich)— Pastured  on  clover. 

Second  Period — From  October  80,  fed  doyer,  plus  }  com 
meal,  i  oats,  pease  and  barley,  i  each. 

16 FmsT    Period— Oom  meal. 

Second  Period— Oats,  pease  and  barley,  i  each. 

17 A — I  com  meal ;   i  oats,  pease  and  barley,  i  each,  skim-milk  and 

turnips. 
B — i  com  meal ;    i  oats,  pease  and  barley,  i  each,  skim-milk  and 

mangels. 
C — i  com  meal ;   i  oats,  pease  and  barley,  i  each,  skim-milk  and 

sugar  beets. 

Comparing  the  foregoing  with  the  rations  of  the  first  series,  it  wili  be  observed 
that  the  experiments  with  the  following  were  duplicates  :  (a)  the  oats,  pease  and 
barley  mixture,  (h)  com  only,  (e)  half  com,  half  oatd,  pease  and  barl^  mixture, 
id)  first  period,  corn  meal ;  second  period,  oats,  pease  and  barley  mixture  ;  (e)  first 
period,  oats,  i>ea8e  and  barley  mixture  ;  second  period,  com  meal ;  (f)  first  period, 
half  com,  half  oats,  x>ease  and  barley  mixture ;  second  period,  com  meal ;  and 
(g)  beans.  In  addition  to  these,  the  following  rations  found  a  place  :  (a)  pease,  (5) 
com  meal  and  skim-milk,  (c)  half  com  meal,  half  oats,  pease  and  barley  mixture 
and  skim  milk,  and  several  rations  in  which  the  grain  was  half  com  meal,  half  oats, 
pease  and  barley  with  (a)  pumpkins,  (fi)  artichokes,  (c)  rape,  (d)  clover,  and  three 
pens  with  this  same  grain  ration  plus  skim  milk  and  mangels,  turnips  and  sugar 
beets,  respectively. 

In  Table  XIH.  we  have  arranged  the  rations  in  order  of  olein  content,  beginning 
with  the  firmest  pork. 
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Table  XIII. — Averages  from  Defcerminations  of  2]id  Series,  1900. 


No.  of 
RatioxL 


17  C 

4 
17  B 

1 
17  A 

3 

7 

13 
12 
14 

9 
11 

6 
10 

16 
15 

8 
2 
5 


Compoaition  of  Ration. 


i  com  meal ;  i  oatA,  pease,  barley,  ^  each  skim  milk  and  mangels 

Oats,  pease  and  barley,  ji  each 

i  corn  meal ;  ^  oats,  pease,  barley,  ^  each  and  skim  milk  ;  turnips 

Corn  meal  and  skim  milk 

i  corn  meal ;  ^  oats,  pease,  barley,  ^  each  and  skim  milk 

i  corn  meal ;  ^  oats,  pease  and  barley  J  each.  From  Oct.  16,  }  com  meal,  J  pease. 

^  corn  meal ;  i  oats,  pease,  barley,  ^  each  and  cooked  pumpkins 

i  com  meal ;  J  oats,  pease,  barley  and  artichokes 

Ist  period  :  oats,  pease,  barley  ^  each  ;  2nd  period,  com  meal 

1st  peried  :  pastured  on  rape,  ^  com  meal,  ^  oats,   pease  and  barley  i  each  ; 
2nd  period,  raw  pumpkins  and  same  grain 

,i  corn  meal  ;  ^  oats  ;  pease  and  barley,  i  each 


i  corn  meal ;  ^  oats,  pease  and  barley,  ^  each ;  pastured  first  on  rape,  finally  on 
'        artichokes .   

1st  period  :  com  meal ;  2nd  period,  oats,  pease  and  barley,  ^  each 


Pastured  on  clover.      From  Oct  30,  fed  clover,  i  com  meal ;  J  oats,  pease  and 
barley,  ^  each 

1st  period  :  i  com  meal ;  ^  oats,  pease  and  barley,  ^  each  ;  2nd  period,  com  meal. 

Com  meal  only 

Beans 


66-9 
67-2 
68-2 
68-7 
70-4 
70-9 
72  3 

72  3 
73-8 

73  4 
73-9 
74-2 

74-6 
74-9 

76-1 
761 

77  9 
83-6 
84-9 


Melting 
Point. 


32 
32 
32 
32 
32 
33 
31 
31 
31 
31 
31 
81 

30 
32 

30 
30 

30 
28 
29 


3 
5 
7 
4 
3 
8 
1 
2 
4 
5 
1 
6 

3 
4 

9 
3 

8 
6 
5 


RATION  No.  1.— OATS,  PEASE  AND  BARLEY,  IN  EQUAL  PARTS. 


In  all  the  pigs  of  this  pen  the  fat  was  very  firm,  not  too  thick  and  of  even  deposi- 


tion. 


By  inspection  rating,  all  were  classed  as  Wery  firm'  ;  by  olein  content,  three 
would  be  *  yeiy  firm '  and  two  ^  firm.' 

The  average  percentage  of  olein  from  the  present  ration  indicates  a  very  high 
quality  of  pork  and  is  practically  identical  with  that  obtained  in  the  first  series. 
This  is  undoubtedly  from  every  standpoint  a  most  satisfactory  ration. 


RATION  No.  2.— CORN  MEAL. 

• 

The  results  with  com  meal  used  exclusively  are,  as  in  the  ration  just  considered, 
in  close  agreement  with  those  of  the  same  ration  under  the  first  series,  though 
in  the  former  test  the  average  percentage  of  olein  was  somewhat  higher,  probably 
owing  to  the  pigs  being  younger  when  the  feeding  was  commenced.  In  -die  pen  of 
the  second  series  the  animals  when  put  upon  the  ration  were  about  one  month  older 
than  those  of  the  first  series,  and  this  undoubtedly  led  to  a  better,  quicker  and  more 
normal  growth. 
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We  have,  therefore,  in  this  second  test  with  com  meal  ample  corroboration  for 
our  conclusions  as  to  the  disastrous  effect  of  this  ration  (see  page  19)  and  its 
nnsnitability  in  pig  feeding.  All  the  pigs,  both  by  olein  content  and  inspection 
rating,  were  classed  as  'very  soft' 

EATION  No.  8.— OOKN  MEAL  AND  SKIM  MILK 

This  ration  has  afforded  ns  some  of  the  most  striking  results  in  the  whole  series. 
The  effect  of  the  skim  milk  in  hardening  the  fat  of  these  com  fed  pigs  has  been 
most  remarkable.  Skim  milk,  it  is  seen,  has  placed  these  pigs  well  up  on  the  list  of 
aTerages.  Com  meal  without  this  corrective  gave  such  an  exceedingly  soft  pork  that 
the  pigs  in  the  first  series  are  last,  and  in  the  second  series  next  to  last  in  the  order  of 
merit.  With  skim  milk,  the  groWth  was  much  more  rapid  and  thrifty  than  with  com 
meal  only  (as  will  be  seen,  from  the  illustration  given  of  these.  i>en8),  and  this, 
no  doubt,  is  largely  due  to  the  nitrogenous  nutrients  furnished  by  the  milk,  and  which, 
as  we  have  before  remarked,  are  to  a  great  extent  lacking  in  com,  which  supplies, 
essentially,  starch  and  oil.  This  ration  (No.  8)  is  not,  however,  so  suitable  as  one  of 
mixed  ffrains  (oats,  pease  and  barl^)  for  pork  production,  for  in  several  of  the  pigs 
of  this  set,  the  fat  along  the  back  was  too  thick.  From  our  experiments  we  conclude, 
then,  that  while  a  ration  of  com  exclusively  resulted  in  a  very  meagre  growth  and 
only  a  slight  deposition  of  fat — ^and  that  of  an  extremely  soft  and  oily  character — 
the  addition  of  a  sufficiency  of  skim  milk  to  supply  the  necessary  nitrogenous  matter 
tended  to  a  rapid  growth  and  the  production  of  a  fairly  firm  fat,  which,  however,  in 
many  instances,  was  too  thick  for  the  bacon  trade.  The  present  results  are  most 
valuable  and  important  in  showing  the  beneficial  effect  of  skim  milk  in  promoting 
a  thrifty  growth  and  in  counteracting  the  softening  effect  of  the  com  upon  the  pork, 
but  looking  to  economy  of  production,  thickness  and  quality  of  fat,  a  mixed  grain 
ration,  such  as  we  have  referred  to  above,  will,  we  believe,  give  better  returns. 

It  would  probably  be  hard  to  overestimate  the  value  of  skim  milk  as  part  of 
every  ration,  especially  for  young  pigs  ;  the  fact  here  brought  out  regarding  its 
hardening  effect  upon  the  fat  shows  it  to  have  an  additional  function  of  great  im- 
Ix>rtanoe. 

The  ratings  by  olein  are  :  four  firm,  two  moderately  firm  ;  by  inspection  we 
have  :  one  very  firm,  one  firm,  two  moderately  firm,  one  soft,  one  very  soft.  The 
average  percentage  of  olein  for  the  set  is  70*9,  which  gives  it  a  rank  of  'moderately 
firm.' 

RATION  No.  4.— PEASE. 

Four  of  the  six  pigs  in  this  group  ranked  '  very  firm,'  both  by  olein  and  inspec- 
tion rating.  Omitting  one  animal,  regarding  which  we  have  some  doubt,  but  the 
data  of  which  have  been  allowed  to  stand  in  the  table  of  details,  the  average  per- 
centage of  olein  for  the  grroup  is  67 '2,  which  places  this  ration  practically  at  the 
head  of  our  second  series.  The  pigs  made  good  growth,  were  well  nourished,  and  the 
fat  evenly  deposited  along  the  back  (from  li  to  1}  inches  thick)  and  extremely  firm. 
These  results  confirm  the  good  opinion  generally  held  with  regard  to  pease,  and  fur- 
nish proof  of  their  desirability  in  the  ration  for  obtaining  the  finest  quality  of  pork. 

RATION  No.  6.— BEANS. 

As  in  the  first  aeries,  all  the  pigs  under  this  ration  gave  an  extremely  soft  fat. 
The  average  percentage  of  olein  was  84  "9,  that  of  the  first  series  being  85 '2 — ^figures 
practically  identical.  Both  by  olein  and  inspection  rating,  the  fat  was  classed  as 
*very  soft.'  We  have  in  this  pen,  therefore,  confirmatory  evidence  as  to  the  unsuit- 
ableness  of  beans  for  fattening  pigs.  The  deductions  made  from  our  first  experiment 
with  beans  might  be  repeated  for  those  of  the  second  series  (see  page  22). 


32 

RATION  No.  6.— HALF  COEN  MEAL,  HALF  OATS,  PEASE  AND  BAELEY, 

IN  EQUAL  PARTS. 

This  is  a  repetition  of  ration  A  and  B  in  the  first  series  and  the  data  obtained 
are  in  close  accordance  with  those  already  recorded  for  this  grain  mixture.  In  the 
first  series,  the  average  percentage  of  olein  was  Y3*2  ;  in  the  second,  74*6,  which 
places  the  group  among  those  marked  as  'soft.' 

The  present  inspection  ratings  are  : — One  very  firm,  one  firm,  two  moderately 
firm  and  two  soft ;  by  olein  content  we  have  five  of  the  six  pigs  on  the  line  between 
soft  and  moderately  firm,  and  one  moderately  firm. 

Our  restdts  in  this  second  series,  therefore,  confirm  the  conclusions  already 
drawn,  namely,  that  this  ration  continued  throughout  life  has  the  tendency,  towards 
the  production  of  a  soft,  oily  fat.  , 


RATION  No,  7.— HALF  CORN  MEAL,  HALF  OATS,  PEASE  AND  BARLEY, 

PLUS  SKIM  MILK. 

This  ration  only  differs  from  the  preceding. in  the  addition  of  skim  milk.  It 
had  no  counterpart  in  the  first  series.  The  skim  milk  here  has  had  a  corrective 
effect,  though  not  in  the  same  degree  as  when  used  with  com  only.  It  lowered  the 
average  percentage  of  olein  from  74' 6  (see  preceding  ration)  to  73*3,  placing  the 
group  in  'moderately  firm'  instead  of  'soft.'  A  study  of  the  detailed  data  (see 
Table  7,  page  44),  reveals  that  the  individuals  of  this  pen  varied  considerably  in  olein 
content,  and,  further,  that  the  agreement  between  olein  ratings  and  inspection  ratings 
is  not  so  close  as  in  most  of  the  other  groups.  We  can  scarcely  offer  any  good  rea- 
son for  this,  but  fr6m  a  careful  consideration  of  the  whole  matter,  we  feel  confident 
in  placing  the  great^t  weight  upon  the  olein  values.  Very  frequently  examination 
after  smoking  the  bacon  has  confirmed  the  lower  olein  values.  By  olein  content  we 
find  practically  four  classed  as  'firm,'  one  as  'soft,'  and  one  as  'very  soft'  By 
inspection  rating  we  have  three  as  very  firm,  one  moderately  firm  and  one  soft. 

RATION  No.  8.— FIRST  PERIOD,  HALF  CORN  MEAL,  HALF  OATS,  PEASE 

AND  BARLEY. 

SECOND  PERIOD,  CORN  MEAL. 

This  is  a  duplicate  of  ration  I  and  H  of  the  first  series,  under  which  thirty- 
two  animals  were  tested.  It  is  perhaps  a  coincidence,  though  certainly  one  not  to  be 
lightly  passed  over,  that  the  average  percentage  of  olein  in  both  series  is  the  same, 
77*9,  and  thus  both  groups,  as  such,  are  placed  in  the  category  of  very  soft. 

Many  of  the  pigs,  as  in  the  first  series,  had  too  thick  a  fat  along  the  back.  As 
with  the  preceding  ration,  considerable  discrepancies  are  to  be  observed  between  the 
two  classes  of  ratings  of  the  individual  animals,  but  the  close  accord  of  the  olein 
values  with  those  of  the  first  series,  leaves  no  doubt  as  to  the  character  of  the  fat, 
and  points  unmistakably  to  the  softening  effect  of  thi.s  ration. 


RATION  No.  9.— FIRST  PERIOD,  OATS,  PEASE  AND  BARLEY  IN  EQUAL 

PARTS. 

SECOND  PERIOD,  CORN  MEAL. 

The  results  from  this  ration  may  be  compared  with  those  of  K  and  M  of  the 
first  series,  the  rations  being  the  same.  Here,  again,  we  find  the  average  olein 
content  for  the  group  to  be  the  same  in  both  series,  namely,  73 '9,  and  consequently 
tViA  deductions  already  made  might  be  repeated.     In  the  majority  of  cases  the  fat 
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was  too  soft  and  oily  to  allow  the  pork  to  be  classed  as  of  first  quality.  It  was  also 
noticed,  as  in  the  first  series,  that  most  of  the  carcases  showed  too  thick  a  deposition 
of  fat.  We  receive  in  these  data  corroboration  of  the  statement  made  when  discussing 
the  first  series,  that  this  ration  gives  a  fat  containing  less  olein  than  one  in  which 
•com  meal  forms  half  of  the  first  period  food,  and  consequently  forms  a  part  or  whole 
of  the  ration  throughout  life. 


KATION  No.  10.— HALF  CORN  MEAL,  HALF  OATS,  PEASE  AND  BARLEY, 
IN  EQUAL  PARTS.    PASTURED  FIRST  ON  RAPE  AND  FINALLY 

ON  ARTICHOKES. 

This  is  seen  to  be  the  same  grain  ration  as  No.  6  of  this  second  series,  the  differ- 
ence being  in  the  addition  of  rape  and  artichokes.  The  average  percentage  of  olein 
for  the  group  is  74*9,  being  only  three-tenths  of  a  per  cent  more  than  that  of  the 
grain  ration  alone. ,  It  seems  scarcely  advisable,  therefore,  to  make  any  inference  as 
to  the  effect  of  the^  rape  and  artichokes,  further  than  to  say  that  these  crops  do  not 
appear  to  correct  in  any  degree  the  softening  effect  of  the  corn  meal.  The  pigs  of 
this  group  showed  a  tendency  to  develop  too  thick  a  shoulder  fat. 


RATION  No.  11.— FIRST  PERIOD,  HALF  CORN  MEAL,  HALF  OATS,  PEASE 

AND  BARLEY  MIXTURE,  PASTURED  ON  RAPE. 

SECOND   PERIOD,    SAME    GRAIN  RATION   AND   RAW 
PUMPKINS. 

This  ration  differs  only  from  the  preceding  in  the  substitution  of  raw  pumpkins 
fpr  artichokes  in  the, second  period.  The  diffeiences  in  the  consistency  of  the  fat 
of  the  individual  pigs  are  not  large.  The  average  percentage  of  olein  is  74*2.  This 
is  a  fraction  of  a  per  cent  less  than  in  No.  6,  in  which  the  same  grain  ration  was 
continued  throughout  without  rape  or  pumpkins.  While,  therefore,  it  is  impossible 
to  say  that  these  forage  crops  had  any  very  marked  effect  in  correcting  the  softening 
action  of  the  com  meal,  we  can  at  least  state  they  did  not  increase  the  softness  of 
the  pork. 


RATION  No.  12.— HALF  CORN  MEAL,  HALF  OATS,  PEASE  AND  BARLEY 

MIXTURE,  AND  COOKED  PUMPKINS. 

This  group  of  pigs  gave  a  somewhat  lower  x)ercentage  of  olein — indicating  a 
firmer  fat — than  most  of  the  others  on  the  same  grain  ration,  the  majority  of  them 
falling  into  the  firm  and  moderately  firm  groups.  The  average  percentage  of  olein 
for  the  group  is  73*3,  practically  the  provisional  limit  for  the  moderately  firm  class. 

RATION  No.  13.— FIRST  PERIOD,  HALF  CORN  MEAL,  HALF  OATS,  PEASE 

AND  BARLEY. 

SECOND  PERIOD,  HALF  CORN  MEAL,  HALF  PEASE. 

Three  of  the  five  pigs  of  this  group  were  classed  by  their  olein  content  as  *  firm,' 
one  as  moderately  firm  and  one  as  soft.  The  average  percentage  of  olein  for  the 
group  was  72 '3,  placing  the  group  equal  in  the  scale  of  firmness  with  that  from 
Ration  No.  7.  The  inspection  ratings  gave  three  as  *  very  firm '  and  two  as  '  moder- 
ately firm.'  If  compared  with  No.  6  the  good  effect  of  the  pease  (forming  half  of  the 
ration  of  the  second  period)  is  noticeable. 
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RATION  No.  14.— HALF  CORN  MEAL,  HALF  OATS,  PEASE  AND  BARLEY 

m  EQUAL  PARTS  AND  ARTICHOKES. 

The  results  of  this  ration  are  practically  the  same  as  those  from  No.  12,  the 
average  olein  cont^it  for  the  two  groups  being  73*3  and  73 '4  respectively.  By  the 
percentage  of  olein,  one  was  classed  '£rm,'  two  'moderately  firm,'  and  two  'soft.' 

RATION  No.  15.— FIRST  PERIOD,  PASTURED  ON  CLOVER. 

SECOND  PERIOD,  HALF  CORN  MEAL,  HALF  OATS, 
PEASE  Amy  BARLEY  AND  CLOVER  PASTURAGE. 

As  will  be  seen  from  the  table  of  data,  this  is  a  very  uneven  group  as  regards 
olein  content  ;  three  would  be  classed  as  very  soft,  one  as  moderately  firm,  and  two 
as  firm.  The  average  olein  content  is  76*5,  placing  the  grroup  well  down  in  the 
order  of  firmness.  The  oifein  average  for  the  group  (No.  6)' on  this  grain /ration 
without  clover  is  74*6.  These  data  appear  to  indicate,  therefore,  that  clover  has  a 
softening  effect  when  continued  throughout  the  whole  feeding  i>eriod.  Comparing 
the  olein  content  of  this  group  with  that  of  pen  P  of  the  first  series,  fed  with  the  same 
grain  mixture  plus  steamed  clover,  we  find  very  little  difference — ^the  latter  being 
76 '1  per  cent — and  this  fact  strengthens  our  opinion  that  clover  increases  the  per- 
centage of  olein.  Clover  could  possibly  be  used  without  detriment  in  more  limited 
quantities,  especially  if  used  in  conjunction  with  skim  milk. 

RATION  No.  16.— FIRST  PERIOD,  CORN  MEAL. 

SECOIO)    PERIOD,    OATS,    PEASE    AND    BARLEY,    IN 
EQUAL  PARTS. 

This  ration  is  the  reverse  of  No.  d  -of  the  present  series  and  a  repetition  of  J 
and  L  of  the  first  series. 

As  in  the  previous  set  of  experiments,  we  find  that  com  meal  fed  during  the 
first  period  (till  the  animal  weighed  100  pounds)  and  finally  oats,  pease  and  barley, 
produced  a  somewhat  softer  fat  than  when  com  is  fed  in  the  finishing  period,  pre- 
ceded by  oats,  pease  and  barley. 

Compared  with  the  former  data  from  the  same  ration,  the  present  results  show 
a  somewhat  firmer  iat,  the  percentage  of  olein  being  76*0  as  against  77*6  ;  the  differ- 
ence, however,  is  not  sufficient  to  raise  the  group  frOm  the  class  of  'very  soft,'  in 
which  the  first  set  of  pigs  on  this  ration  was  placed. 

RATION  No.  17.— A.— HALF    CORN    MEAL,    HALF    OATS,    PEASE    AND 

BARLEY,  SKIM  MILK  AND  TURNIPS. 

B.— HALF  CORN  MEAL,  HALF  OATS,  PEASE  AND  BAR- 
LEY, SKIM  MILK  ANB  MANGELS. 

C— HALF  CORN  MEAL,  HALF  OATS,  PEASE  AND  BAR- 
LEY, SKIM  MILK  AND   SUGAR  BEETS. 

The  grain  mixture  for  these  groups,  it  will  be  observed^  is  the  same  as  that 
which  has  been  employed  in  a  number  of  the  experiments.  Skim  milk,  however,  has 
been  fed  to  all  the  pigs  throughout  life  and  various  roots — ^as  indicated  above^— tried 
in  the  subdivisions,  each  of  which  comprised  four  animals.  The  results  obtained  have 
been  satisfactory,  the  growth  was  good,  the  fat  very  firm  and  as  a  rule  not  too 
thick.  From  the  table  of  averages  (page  80)  it  will  be  observed  that  these  three 
grpoups  stand  well  at  the  head  in  the  scale  of  firmness.  The  olein  and  inspection 
ratings  are  closely  concordant,  placing  the  animals  in  the  classes  of  'very  firm' 
or  'firm.' 
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Group  '  B  Ms  the  same  as  ration  '  O '  of  the  first  series,  save  that  in  the  present 
trial  skim  milk  was  fed.  The  difference  in  the  olein  content — 6*7  per  cent — ^in  faYOur 
of  Ration  17,  Group  *  B/  may,  I  think,  he  fairly  attributed  to  the  effect  of  the  skim 
milk.  Of  the  three  groups,  that  with  sugar  beets  gave  the  firmest  fat ;  that  with 
turnips,  the  least  firm. 

In  all  three  groups  ioe  have  confirmed  in  the  most  marked  manner  the  corrective 
and  beneficial  action  of  skim  milk,  which  was  more  particularly  referred  to  when  dis- 
cussing the  com  and  skim  mUk  ration. 


CONCLUSIONS  FROM  SECOND  SERIES  OF  EXPERIMENTS. 

On  page  15  we  have  given  the  chief  inferences  to  be  drawn  from  the  results  of 
the  first  set  of  e3q)eriments.  In  aU  important  features  these  deductions  receive 
strong  confirmation  from  the  data  of  the  second  series.  There  are,  however,  from  this 
latter  series  several  additional  and  important  features  to  be  noted.  The  first  is  with 
regard  to  the  use  of  skim  milk  in  conjunction  with  the  grain  ration.  In  every 
instance  in  which  it  has  been  tried,  skim  milk  has  produced  a  much  flnner  fat  than 
resulted  from  the  same  grain  ration,  fed  without  skim  milk.  The  softening  effect 
of  com,  so  repeatedly  referred  to,  has  in  a  very  large  measure  been  counteracted  by 
this  means.  Therefore,  while  otir  results  point  to  the  injurious  effects  of  a  ration 
containing  one-half  or  more  com  without  skim  milk,  we  have  to  record  that  its  use 
as  a  part  of  the  grain  ration  in  conjunction  with  skim  milk  has  produced  an  excel- 
lent quality  of  pork.  It  will  have  been  noticed,  however,  in  the  discussion  of  several 
of  the  rations,  that  a  large  proportion  of  com  in  the  ration  tends  to  an  increase  in 
the  dei)osition  of  fat,  especially  above  the  shoulder. 

Clover  has  not  been  tried  save  in  conjunction  with  a  grain  ration,  half  of  which 
was  com  meal.  We  are  scarcely  in  a  position,  therefore,  to  speak  positively  as  to  its 
effect  upon  the  relative  firmness,  but  there  are  certainly  strong  indications  that  its 
influence  is  in  the  same  direction  as  com,  increasing  the  percentage  of  olein. 

It  is  quite  evident  that  the  root  crops — ^turnips,  mangels  and  sugar  beets — can 
be  used  with  benefit  and  with  impunity  in  such  a  ration  as  we  have  in  No.  17,  the 
animals  of  which  produced  a  first  quality  pork. 

Further,  we  do  not  notice  any  softening  effect  due  to  the  results  of  feeding 
rape,  artichokes,  or  pumpkins,  cooked  or  raw. 


SUMMARY. 

Among  the  more  important  conclusions  to  be  drawn  from  this  investigation  are 
the  following  : — 

1.  That  the  one  great  controlling  factor  in  the  quality  of  the  pork  of  finished 
pigs  lies  in  the  chiuracter  of  the  food  employed. 

2.  That  Indian  com  and  beans  tend  to  softness,  i,e,,  to  increase  the  percentage 
of  olein  in  the  fat.  If  these  grains  are  used  they  must  be  fed  judiciously  if  first 
class  Arm  pork  is  to  be  produced.  If  fed  in  conjunction  with  skim  milk  it  has 
been  shown  that  a  considerable  proportion  of  Indian  com  may  be  used  in  the 
grain  ration  without  injuring  the  quality  of  the  pork. 
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3.  That  a  grain  ration  consisting  of  a  mixture  of  4iatS|  pease  and  barley,  in 
eqnal  parts,  gives  a  firm  pork  of  excellent  qnatilj. 

4.  That  skim  milk  not  only  tends  to  thitf  tiness  and  rapid  growth,  bnt  conn- 
teraets  in  a  very  marked  manner  any  pendency  to  softness. 

6.  That  rape,  pnmpkins,  artM^okes,  sugar  beets,  tnmips  and  mai^^els  can  be 
fed  in  conjunction  witii  a  good  ration  without  injuring  the  quality  of  the  pork. 

6.  That  the  iat  of  Tery  young  pigs  and  animals  of  unthrifty  growth  is  softer 
than  that  nl  Inished  pigs  that  haTt  increased  steadily  to  the  flni«in'wp  weight 


*Ab  already  indicated,  tkere  hac  baen  a  very  1ai«B  anuMuit  of  analytical  work  in  connection 
with  tlilB  Inyeatigation,  and  tbe  writer  Is  anzioua  to  admoiwladve  with  thanks  his  indebtedness 
to  the  asslstani  chemists^  Mr.  A.  T.  Charron  and  Mr.  H.  W.  Ohartton^  by  whom  much  of  It  was 
Buooessfully  undertaken.    They  remdered  moetl  efficient  help  In  the  proeeeutlon  of  this  research. 


APPENDIX 


SERIES  1.— RATION  A. 

Corn  Meal .    1  Bofled. 

Oats,  Pease  and  Barley,  in  equal  parts .  J 
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by 
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68 
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98 

67 
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827 
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102 

67 

77 

1 
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II 
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96 

61 

81 

2 
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66 

91 

6 

323 

V.S. 

V.  s. 

n 

61 

East... 

Nov.   21 

181 

129 

71 

6 

34-0 

s. 

M.  F. 

n 

65 

M          ... 

Oct.    26.... 

180 

127 

73 

9 

34  6 

S. 

& 

II 

66 

II        .... 

Deo.     6.... 

191 

126 

74 

8 

33  7 

&     ^ 

8. 

n 

60 

It        .... 

Feb.    10.... 

IBl 

126 

71 

8    , 

M%    * 

S. 

M.  F. 

nm,kmi^^ 

101 

H       .... 

Jan.     h... 

an  , 

iii 

n- 

S    " 

326 

M.  F. 

M.  F. 

II 

ms  ' 

„       ....^ 

9R>.        0.  ... 

180 

130 

79 

1 

82-0 

s. 

V.S. 

107 

II       .... 

Jan.    13... 

^06 

140 

76 

9 

•  «      t         •  •      • 

F. 

s. 

tl 

109 

II       .... 

Feb.     3... 

187 

130 

76 

6 

888 

S. 

s. 

In8id«».  . 

1 

West... 

Nov.  14... 

188 

130 

71 

6 

846 

V.S. 

M.  F. 

It 

4 

n     .... 

It      30. . . . 

180 

118 

71 

6 

82-8 

s. 

M.  F. 

II 

8 

•1       ... 

Jan.    13... 

188 

78 

9 

339 

s. 

V.S. 

II 

10 

II       ... 

Nov.  14 

183 

i28 

72 

6 

83  9 

V.S. 

M.  F. 

Ontside. 

42 

II       ... 

II      21 

190 

126 

69 

7 

34-6 

s. 

F. 

n 

46 

It      ... 

Oct    30.   .. 

183 

124 

72 

5 

33-6 

M.  F. 

M.  F. 

11 

48 

It      ... 

Dec.    29.... 

190 

120 

77 

1 

34-8 

F. 

V.S. 

It 

60 

It       ... 

It      29 . . . 

190 

124 

80-8 

32-3 

S. 

V.S. 

RATION  B. 


i  Com  Meal )  j^ 

I  Oats,  Pease  and  Barley,  in  equal  parts.  |     ^' 


Inside 

No.  of 

East 

Date 

of 

Slaughtering 

lave 

Dressed 

Olein. 

Melting 

Inspection 

Rating 

by 
Olein. 

or 
Outside. 

Pig. 

or 
West. 

Weight 

Weight 

Point 

Rating. 

Inside.  . 

71 

East... 

Sept  19.... 

96 

88-1 

326 

V.S. 

V.S. 

11 

78 

It  .... 

Oct    30.... 

106 

76 

72 

6 

34 

1 

s. 

M.  F. 

Outside. 

116 

It  .... 

It      18.... 

106 

66 

77 

9 

32 

6 

s. 

V.S. 

n 

119 

II  .... 

Nov.     7 

91 

64 

77 

6 

32 

3 

s. 

V.S. 

Tf^ifide.  . 

16 
19 
50 

West... 
II  .... 
It  .... 

Sept  19.... 
II      19. . . . 
It      19.... 

100 
1C2 
105 

87 
83 
83 

1 
•7 
2 

31 
31 
32 

1 
9 
2 

V.S. 

s. 
s. 

V.  s. 

It      . . 

V.  s. 

Outside. 

••••          •••• 

V.S. 

Inside.  . 

74 

East... 

Oct    18.... 

188 

134 

74 

0 

35 

9 

s. 

s. 

II 

76 

It  .... 

Nov.   14... 

204 

146 

67 

8 

33 

5 

s. 

V.  F. 

II      . . 

77 

It  .... 

Jan.    20.... 

180 

139 

69 

4 

32 

4 

s. 

F. 

It      . . 

'        79 

II  .... 

tl      20.... 

180 

140 

70 

9 

33 

2 

s. 

F. 

Outside. 

113 

It  . .  . 

II        6.... 

200 

142 

74" 

1 

32 

1 

s. 

s. 

II      • . 

114 

II  .... 

Nov.   30 

182 

134 

70 

8 

82 

1 

M.  F. 

F. 

It 

1      118 

It  .... 

Jan.      6 

186 

127 

74 

8 

32 

3 

s. 

S. 

II 

120 

It  .... 

Dec.    29... 

212 

164 

78' 

2 

33 

3 

F.  ? 

V.S. 

Inside.  . 

14 

West. . . 

Oct    18.... 

182 

130 

67 

1 

38 

2 

V.  F. 

V.  F. 

ft 

13 

11  ,  .  ■  . 

Nov.   14 

192 

139 

71' 

0 

34 

6 

S.  ? 

F. 

It 

17 

tl  .... 

Oct      6.... 

182 

127 

72 

1 

34 

5 

s. 

M.  F. 

ft 

20 

11  .... 

It      26. . . . 

184 

135 

72 

5 

34 

4 

s. 

M.  F. 

Outside. 

61 

II  .... 

Nov.     7 

211 

149 

70 

4 

35 

3 

s. 

F. 

It 

63 

It  .... 

Oct.    18.... 

186 

130 

73 

6 

34 

3 

V.S. 

S. 

It      . . 

66 

II  .... 

Nov.  21.... 

188 

137 

71 

6 

32 

8 

s. 

M.  F. 

It 

68 

It  .... 

M        7. . • . 

186 

138 

76-1 

32-4 

V.S. 

S. 

37 


38 


RATION  C. 
Com  Meal — Dry. 


Inside 

No.  of 

East 

Date 

of 

Slaughtering 

Live 

Dressed 

Olein. 

Melting 

Inspection 

Rating 

by 
Olein. 

Of 

Outaide. 

Pig. 

or 
West. 

East. . . . 

II  .   . . 

Weight. 

Weight. 

Point. 

Hating. 

Inside.  . 

86 
124 

Dec.    21.... 
II        8. . . . 

107 
d8 

90-9 

27-9 
31*6 

V.  S. 

V.  S. 

V.  S. 

Outside. 

69 

83 

6 

V.  a 

Inside.  . 

21 

West. . . 

II      15.... 

108 

76 

88 

3 

29  8 

V.  s. 

V.  s. 

Outside. 

65 

II     ... 

II        8. . . . 

102 

72 

82 

9 

29-7 

V.  a 

V.  a 

Inside.  . 

84 

East. . . . 

Aprill8.... 

63 

46 

96 

7 

Too  soft.. 

V.  s. 

V.  a 

II 

82 

•1   .... 

Feb.    16.... 

180 

134 

79 

2 

320 

V.  s. 

V.  a 

Outside. 

122 

II  ... 

May     7.... 

160 

117 

87 

7 

Too  soft  . 

V.  3. 

V.  a 

II 

123 

II  .... 

AprU  17.... 

63 

49 

97 

7 

II 

V.  S. 

V.  a 

Inside.  . 

23 

West... 

II      30. . . . 

140 

100 

95 

3 

II 

V.  s. 

V.  a 

II 

25 

II     ... 

II      18 ... . 

111 

76 

94 

6 

II 

V.  s. 

V.  a 

Outside. 

62 

II     ... 

May     7.... 

127 

100 

92  4 

II 

V.  s. 

V.  a 

RATION  D. 
Oats,  Pease  and  Barlej,  in  equal  parts — Dry. 


Inside 

No.  of 

or 
Outside. 

Pig. 

Inside.. 

87 

Outside. 

128 

Inside . . 

26 

•1 

86 

II 

89 

Outside. 

129 

II 

130 

Inside. . 

29 

II 

30 

Outside. 

66 

•I 

68 

East 

or 

West 


East  .. 
II     . . 
West. 
East  .. 


II 
West. 
II 
II 
II 


Date  of 
Slaughter- 
ing. 


Sept.  19.. 

Oct.  30.. 

Sept.  19.. 

Nov.  7 . . 

I.  14. 

.1  30.. 

Jan.  20.. 

Nov.  21.. 

II  30. . 

I.  14.. 

II  14.. 


Live 
Weight. 


104 
101 
108 
182 
184 
188 
180 
181 
179 
195 
188 


Dressed 

Weight. 


69 
67 
69 
134 
132 
127 
137 
125 
126 
134 
134 


Olein. 


85-6 
76  2 
83*6 
69-3 
68-3 
66-4 
67  6 
67-6 
65  2 
66-7 
70  1 


Melting 
Point. 


33 
31 
36 
34 
34 
34 
35 
34 
33 
32 


0 
5 
5 
1 
0 
6 
2 
4 
3 


Inspection 
Rating. 


v.a 
v.a 
V.a 

M.F. 
M.F. 
M.F. 
V.F. 

P. 

F. 

F. 

F. 


Rating 

by 
Olein. 


V.a 
v.a 
v.a 

F. 
V.F. 
V.F. 
V.F. 
V.F. 
V.F. 
V.F. 

F. 


RATION  E. 


Corn  Meal — Soaked. 


Inside 

or 

Outside. 


Inside . 
Outside 
Inside 
Outside 
Inside . 

II 
Outside 

II 
Inside , 

It 
Outside 


No.  of 
Pig. 


95 

133 

32 

73 

93 

94 

132 

134 

31 

35 

74 

75 


East 

or 
West. 


East 
West 

East 

II 
II 

wUt 

II 
II 
II 


Date  of 
Slaughter- 
ing. 


Dec. 


II 


21.. 

21.. 
Nov.  14.. 
Dec.  8 . . 
April  18.. 
M!ar.  15 . . 
April  18.. 
May  7.. 
Feb.  16.. 
April  18.. 
May  28.. 
April  18 . . 


Live 


111 
115 

95 
100 

64 
178 

80 
175 
181 

91 
194 
lOO 


Dressed 

Olein. 

Melting 

Inspection 

Weight. 

Point. 

Rating. 

78 

870 

.....   .... 

V.a 

83 

84-5 

30-2 

V.a 

63 

84-2 

310 

v.a 

71 

92  6 

270 

v.a 

45 

97  3 

24  5 

v.a 

140 

87  0 

28-7 

v.a 

55 

98-9 

Too  soft. 

v.a 

130 

85-7 

28-3 

v.s. 

132 

86-4 

31-8 

a 

63 

100-2 

Too  soft. 

v.a 

148 

900 

26  3 

v.a 

72 

93-7 

270 

v.a 

Rating 

by 
Olein. 


V.S. 

V.a 
v.a 
v.s. 
v.a 
v.a 
v.s. 
v.a 
V  a 
v.a 
v.a 
v.s. 


39 

RATION  R 
Oats,  Pease  and  Barley  in  equal  parts,  soaked. 


Ludde 

or 
Oataide. 

No.  of 

East  or 
West. 

Date  of 
Slaughter- 
ing- 

Live 
Weight. 

104 

Dressed 

Weight. 

Olein. 

Melting 
Point 

Inspection 
Rating. 

Rating 

by 
Olem. 

Inride.. 

100 

East.... 

Oct.    10.... 

71 

767 

34-5 

S. 

V.  8. 

Outside. 

139 

M 

Nov.     7  — 

96 

60 

671 

38-4 

r. 

V.F. 

Inside. . 

37 

West. 

Sept.  19.... 

100 

84-6 

30-5 

V.  s. 

V.  8. 

Outside. 

76 

It 

Oot.      5 . . . . 

102 

67 

69*3 

40-8 

F. 

F. 

Inside.. 

96 

East 

Nov.  21.... 

179 

122 

68-6 

35  3 

M.  F. 

V.F. 

■1 

99 

H 

•1      29.... 

195 

138 

65-7 

371 

V.F. 

V.F. 

Oatside. 

138 

tl 

Jan.      5 

195 

128 

67-6 

36-6 

F. 

V.F. 

» 

140 

II 

Dea    29.... 

195 

134 

69-9 

34-6 

V.F. 

F. 

Inside.. 

36 

West 

Oct.    30.... 

198 

180 

64-9 

35-0 

V.F. 

V.F. 

ti 

40 

II 

Nov.  14.... 

198 

137 

66-4 

36-0 

F. 

V.F. 

Outside. 

77 

n 

II      80. . . . 

184 

125 

667 

85-0 

M.  F. 

V.F. 

n 

78 

n 

Dec.    16... 

179 

125 

691 

339 

F. 

F. 

RATION  G. 
Beans,  1  part ;  Shorts,  f  part. 


Inside 

or 
Outside. 


Outside 


No.  of 

East  or 

Pig. 

West. 

145 

East.... 

148 

147 

150 

143 

141 

142 

144 

149 

146 

Date  of 
Slaughter- 
ing. 


II 


Oct  30.. 
Dec  29.. 
Jan.    20.. 

20.. 
3. 

16.. 

16  . 

16.. 

16.. 

10.. 


Feb. 


II 
II 


II 


Live 

Weight 


109 
205 
380 
ISO 
178 
161 
148 
186 
174 
188 


Dressed 
Weight 


66 
142 
130 
129 
130 
102 

95 
121 
118 
133 


Olein. 


83-9 
82-6 
810 
83  6 
79-6 
92  6 
85-8 
821 
86-3 
88-8 


Melting 
Point 


32  5 

32  9 

.   <J0-5 

29-5 

Too  soft 


30  4 
30-5 


Inspection 
Rating. 


V.  S. 

s. 
s. 
s. 
s. 

V.  s. 
V.  s. 

s. 
s. 

M.  F. 


Rating 

by 
Olein . 


V.  S. 

V.  s. 

V.  s. 
V.  s. 
V.  s. 
V.  s. 
V.  s. 
V.  s. 

V.  3. 

V.  s. 


RATION   H. 


Ist  Period  . 


2nd 


{ 


cc 


^  Corn  Meal.  ^ 

|-  Oats,  Pease  and  Barley  >  Boiled. 

Com  Meal.  J 


Inside 

No.  of 

East  or 

Date  of 
Slaughter- 
ing. 

Live 

Dressed 

Olein. 

Melting 

Inspection 

Rating 

by 
Olein. 

or 
Outside. 

PiR. 

West 

Weight. 

Weight 

Point 

Rating. 

Inside.. 

62 

East... 

Jan.    13 

184 

130 

80-5 

31  5 

M.F. 

V.S. 

II 

63 

II     ... 

Dec.     6 

>    183 

116 

76-5 

32  5 

S. 

V.S. 

II 

67 

It     ... 

April  30 

182 

127 

87-5 

27-5 

V.S. 

V.S. 

If 

70 

II     ... 

,Tan.    13  ... 

180 

125 

78-7 

33  0 

F. 

V.S. 

Outside. 

102 

II     ... 

II      13 . . . 

190 

135 

73  2 

340 

M.F. 

S. 

If 

103 

II     ... 

Mar.     8. . . . 

183 

136 

77  0 

330 

F. 

V.S. 

II 

108 

II     ... 

May     7... 

175 

122 

88-4 

251 

V.S. 

V.S. 

II 

110 

It     ... 

Mar.   15 

181 

128 

79-6 

29-6 

S. 

V.S. 

Inside . . 

3 

West. . . 

Dec.     5 

189 

127 

73-8 

32  7 

S. 

s. 

II      . . 

5 

II     ... 

Mar.     8  ... 

182 

134 

84  6 

30-2 

s. 

V.S. 

II 

7 

II     ... 

Feb.    10  ... 

201 

136 

78-6 

32-4 

s. 

V.S. 

II 

9 

It     ... 

Dec.      5 

183 

124 

76  2 

32-2 

s. 

V.S. 

Outside. 

41 

II     ... 

n        21 ... . 

190 

140 

74  8 

• 

8. 

s. 

•1      • . 

43 

tl     ... 

April  80.... 

172 

126 

840 

280 

8. 

V.S. 

11      . . 

46 

II  '  .  .  . 

Jan.    13 

190 

130 

76-8 

31-8 

M.F. 

V.S. 

II 

49 

II     ... 

II      20. . . . 

180 

127 

74-8 

31-3 

S. 

8. 

40 
RATION  I. 


(_  J  Oats,  Pease  and  Barley  in  equal  parts    j       ^' 


2nd 


(( 


orn  Meal. 


Inside 

or 
Outside. 

No.  of 
Pig. 

East  or 
West. 

Date  of 
Slaughter- 
ing. 

Live 

Weight. 

Dressed 
Weight. 

Olein. 

Melting 
Point. 

Inspection 
Ratino:. 

Rating 

by 
Olein. 

Inside.. 

73 

East... 

Jan.      5  ... 

184 

129 

81.5 

32*4 

S. 

V.s. 

II 

72 

II     ... 

II      IS. . . . 

180 

136 

65  9 

36-2 

V.F. 

V.F. 

II 

76 

II     ... 

II      13  . . . 

183 

135 

67-5 

33-4 

F. 

V.F. 

II 

80 

II     ... 

May     7.... 

168 

127 

83-8 

26  8 

v.s. 

V.S. 

Outside. 

111 

li     ... 

Jan.      5 

192 

134 

76  2 

32  5 

s. 

V.S. 

•> 

112 

II     ... 

Mar.     8 

182 

la^ 

83-4 

80-7 

s. 

v.s. 

It 

116 

It     . . 

Feb.    10.... 

181 

1S5 

78-3 

32-5 

s. 

v.s. 

II      . . 

117 

II     ... 

Mar.     8.... 

195 

145 

790 

320 

M.F. 

v.s. 

Inside. . 

11 

West... 

Dec    15.... 

186 

145 

71-3 

S2'9 

s.  ? 

M.F. 

II 

12 

II     ... 

It      15 ... . 

182 

135 

79-6 

SO  6 

v.s. 

V.S. 

II      . . 

16 

II     ... 

Jan.    20 

180 

135 

76-8 

31-2 

s. 

v.s. 

11 

18 

II     ... 

Feb.    16.... 

180 

132 

82-4 

33  0 

v.s. 

v.s. 

Outside. 

62 

II     ... 

Nov.   14.... 

182 

127 

72- 1 

31-8 

v.s. 

M.F. 

It 

54 

II     ... 

It      14... 

176 

125 

72-4 

33  0 

v.s. 

M.F. 

It 

57 

11     ... 

Jan.     5 . . . . 

197 

136 

79-9 

32  0 

s. 

V.S. 

II 

60 

II     ... 

It      IS ... . 

182 

145 

77-6 

33-5 

F. 

V.S. 

RATION  J. 


Ist   Period Corn  Meal,  dry. 

2nd      "      Oats,  Pease  and  Barley,  in  equal  parts,  dry. 


Inside 

or 
Outside. 


Inside. 

II 
Outside 

It      . 
Inside. 

ti 
Outside, 


II 


Naof 

East  or 

Pig. 

West. 

.    81 

East  ... 

83 

It     ... 

121 

II     ... 

125 

II     ... 

22 

West... 

24 

II     ... 

61 

II     ... 

64 

II     ... 

Date  of 
Slaughter- 
ing. 


Mar. 
May 
Feb. 


II 
It 
II 
II 
It 


15 ... . 
28  ... 
2o. . . . 
10..,. 
16. . . . 
23.... 
10.... 
10.... 


Live 
Weight. 


199 
206 
186 
181 
180 
179 
180 
180 


Dressed 

Weight. 


137 
160 
135 
125 
125 
125 
130 
126 


Olein. 


77-9 
76-8 
80-5 
811 
77-3 
77-5 
80-8 
78-8 


Melting 
Point. 


31*6 
28-6 
31-8 
30-4 
33-8 
82-0 
30-5 
31-7 


InspeHCtion 
Rating. 


M.  F. 
M.  F. 

S. 
S. 

s. 
s. 

V.  a 
s. 


Rating 

by 
Olem. 


V.S. 
V.S. 

V.S. 

v.s. 
v.s. 
v.s. 
v.s. 
v.s. 


RATION  K. 


Ist   Period Oats,  Pease  and  Barley,  in  equal  parts,  dry. 

2nd      *'      Corn  Meal,  dry. 


Inside 

No.  of 

East  or 

or 
Outside. 

Pig. 

West. 

Inside.. 

88 

East  ... 

It 

90 

It     ... 

Outside. 

126 

II     ... 

It 

127 

tt     ... 

Inside.. 

27 

West... 

It 

28 

It     ... 

Outside. 

67 

It     ... 

11 

69 

II     ... 

Date  of 

Slaughter^ 

ing. 


Nov. 
Dea 
Feb. 
Jan. 

It 
Mar. 
Nov. 
Dec. 


14  ... 
15 ... . 
23.... 
18  ... 

xo .... 

15. . . . 

«fU. .  .  . 

21.... 


Live 
Weight. 


130 
185 
179 
182 
188 
183 
187 
182 


Dressed 
Weight. 


132 
140 
125 
135 
143 
140 
132 
137 


Olein. 


69 
70 
78 
74 
79 
74 
71 
74 


•7 
-9 
-9 
•6 

5 
■9 
•7 

5 


Melting 
Point. 


S4 
33 
32 
33 
32 
29 
27 
34 


Insp^ion 
Rating. 


M.  F. 
M   F. 

F. 
M.  F. 
M.  F. 

F. 

S.  ? 

M.  F. 


Rating 
Olein. 


F. 
F. 

V.S. 

s. 

v.s. 
s. 

M.  F. 

s. 


41 


let    Period 
2nd 


(C 


RATION   L. 

Com  Meal,  soaked. 

Oats,  Pease  and  Barley,  in  equal  parts,  soaked. 


Inside 

or 

Outside. 

No.  of 
Pig. 

East  or 
West. 

Date  of 
Slaughter- 
ing. 

Live 
Weight. 

Dressed 
Weight. 

Olein. 

Melting 
Point. 

Inspection 
Rating. 

Rating 

by 
Olein. 

Inside. . 

It 
Outside. 

n 

Inside. . 

91 

92 

131 

135 

33 

East... 

•1     ... 

II     ... 

II     ... 
West. . 

Mar.  80.... 

M      30..   . 

It        8.... 

II        8. . . . 
Dec    29  ... 

Jan.     5 

Feb.     3  ... 

II        3  . . . 

179 
187 
202 
186 
190 
190 
182 
194 

138 
138 
134 
116 
132 
123 
134 
140 

70 
70 
74 
79 
81 
79 
78 
77 

7 
7 
1 
0 
6 
6 
3 
6 

33  1 
31  5 
83  9 
81-8 

F. 
F. 
F. 

S. 
S. 

s. 
s. 
s. 

F. 

F. 

S. 

V.  8. 

V.  s. 

II       •  • 

34    !     ..     --- 

V.  S. 

Outside, 
ti 

71 
72 

... 

M         ... 
M         ... 

32-6 
81-7 

V.  s. 

v.a 

Ist  Period 
2nd 


(( 


RATION  M. 

Oatsy  Pease  and  Barley,  in  equal  parts,  soaked. 
,  Crom  Meal,  soaked. 


Inside 

No.  of 

East 

or 

or 
Outside. 

Pig. 

West. 

Inside. . 

97 

East... 

11 

98 

II 

Outside. 

186 

It 

II 

137 

11 

Inside. . 

38 

West. 

ti 

89 

II 

Outside. 

79 

It 

11         • 

80 

II 

Date  of 
Slaughter- 
ing. 


Dec.  8. 

Jan.  20. 

Feb.  3. 

.  23. 

Nov.  30. 

I  80. 

Dec.  8. 

Mar.  15. 


Live 
Weight. 


196 
190 
184 
187 
183 
180 
180 
179 


Dressed 
Weight. 


142 
186 
140 
135 
128 
180 
132 
185 


Olein. 


72-8 
75-9 
78  8 
790 
70-4 
70-4 
7a- 5 
75-5 


Melting 
Point. 


82*8 
38-8 
82-0 
81-7 
830 
328 
33-4 
81-4 


Inspection 
Rating. 


8. 

8. 

M.P. 

F. 

8. 

V.a 
s. 

F. 


Rating 

by 

Olein. 


M.F. 

8. 

8. 
V.  8. 

F. 

F. 

F. 

& 


RATION  *N.'  *0.'  'P.' 

*  N.' — Half  Corn  Meal,  half  Oats,  Pease  and  Barley  in  equal  parts,  dry. 

*  O.' — Grain  as  in  '  N,'  plus  Mangels. 

'  P.' — Grain  as  in  '  N,'  plus  steamed  Clover. 


Ration. 


N 


O. 


Inside 

No.  of 

or 
Outside. 

Pig. 

Outside. 

13 

ti 

81 

II 

34 

II 

6 

II 

9 

ti 

12 

It 

95 

It 

98 

11 

94 

II 

96 

It 

97 

II 

98 

II 

38 

II 

4 

II 

100 

II 

2 

II 

3 

II 

82 

Esst 

or 

West. 


Date  of 
Slaughter- 
ing. 


East 


It 
It 
II 
It 
It 
II 
It 
II 
II 

M 
II 
It 
II 
II 
II 
II 
M 


Apl.  9... 
V.  •  • 
V.  p  • 
V. .  • 

30... 
9... 

9.  .  . 

May  28... 

II  28. . . 
Ap'l.  9... 

II      9. . . 

II  30. . . 
May  28. . . 

It    28. . . 

It    28. . . 


It 

II 
II 

M 
It 
II 
tl 
II 
II 


Live 
Weight 


197 
170 
173 
181 
189 
180 
196 
186 
188 
173 
185 
161 
184 
183 
175 
191 
176 
185 


Dressed 
Weight 

Olein. 

142 

731 

123 

72-7 

125 

72-8 

132 

72  9 

130 

741 

125 

76-4 

136 

72-9 

125 

76-6 

126 

76  9 

115 

73-3 

137 

73-8 

117 

75  9 

130 

75-2 

130 

70-8 

115 

776 

135 

76-8 

117 

78-8 

185 

77-4 

Melting 
Point. 


32 
32 
31 
80 
31 
32 
31 
31 
31 
31 
32 
33 
33 
33 
31 
3S; 
31 
31 


2 
0 
9 
0 

-0 
0 
3 

•2 
0 
2 
3 

•4 
6 
3 

•4 

•3 
3 

-0 


Inspection 
Rating. 


M.  F. 
M.  F. 

F. 

F. 
M.  F. 

S. 

S. 

s. 
s. 

8. 
M.  F. 

F. 
M.  F. 
M.  F. 
M.  F. 
M.  F. 

S. 

8- 


Rating 

by 
OleuL 


S. 
M.  F, 
fM.  F. 
M.  F. 

8. 
V.  8. 
M.  F. 
V.  8. 
V.  8. 

8. 

8. 

8. 

8. 

F. 
V.S. 
V.8. 
V.S. 
V.S. 
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SERIES  2— RATION  1. 


Oats,  Pease  and  Barley,  ^  each,  1900. 


No. 

Sex. 

Date  of 
Slaughtering 

Live 
Weight. 

Dressed 
Weight. 

Olein. 

Melting 
Point 

Inspection 
Rating. 

Rating 

by 
Olem. 

243 
244 
245 
246 
247 

B 
B 
B 

S 
S 

Nov.  8 

Feb.  13..... 

Nov.  30 

Nov.  8. 
Dec.  8 

192 
168 
189 
179 
180 

134 
122 
137 
124 
126 

68-2 
69-6 
67-6 
71-6 
66-7 

320 
32-2 
330 
300 
33-8 

V.  F. 
V.  F. 
V.  F. 
V.  F. 
V.  F. 

F. 

F. 
V.  F. 
M.F. 
V.  F. 

RATION  2. 


Com  Meal. 


No. 


225 

227 
228 
232 
233 
236 


Sex. 


B. 
B. 
S. 
B. 
B. 
B. 


Date 
of 

Slaughtering. 


Dec. 


H 


31 
31 
13 
28 


Feb. 

Jan. 

Feb.    13 

..      13 


•  «  *  • 


Live 

Dressed 

Olein. 

Weight 

Weight 

187 

144 

76-8 

179 

185 

82-4 

162 

118 

87-9 

181      1 

133 

82-7 

147 

110 

87-8 

168 

116 

84-9 

Melting 
Point. 


30*6 
290 
270 
29-0 
27-8 
27-9 


Inspection 
Rating. 


F. 

S. 

v.s. 
v.s. 
v.s. 
v.s. 


Rating 

by 
Olein. 


V.S. 
V.S. 

v.s. 

V.S. 

v.s. 

V.S. 


RATION  3. 


Com  Meal  and   Skim  Milk. 


No. 

Sex. 

Date 

of 

Slaughtering. 

Live 
Weight 

Dressed 
Weight 

Olein. 

Melting 
Point 

• 

Inspection 
Rating. 

Rating 

by 

Olein. 

237 
238 
239 
240 
241 
242 

S. 
S. 
S. 
S. 

s. 
s. 

Oct    29  .     . 
.,      29 

II       £v 

1.      29 

1.      29 

11      29 

198 
184 
190 
187 
208 
185 

140 
130 
135 
131 
160 
132 

69-9 
73-6 
69-8 
70-6 
69-7 
721 

340? 

30  6 
35  3 
34  6 
34  0 

31  3 

F. 

S. 
M.F. 

S. 
V.F. 
M.F. 

F. 
S. 
F. 
F. 
F. 
M.F. 
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RATION  4. 


Na 


207 
206 
209 
210 
211 
212 


Date  of 

Slaaghter- 

ing- 


B. 
B. 

S. 
B. 
B. 

S. 


Nov.  23... 
Sept  27... 

II  27 . . . 
Nov.  23... 
Oot    20  .. 

•I        29. . . 


Live 
Weigbt 


186 
206 
198 
191 
220 
201 


Dreaaed 
Weight 


122 
146 

128 
136 

146 


Olein. 

Melting 

Inspeotion 

Point 

Rating. 

60*6 

801 

V.F. 

81-7 

29-7 

S. 

73-2 

31  0 

S. 

37-4 

31  0 

V.F. 

62-2 

369 

V.F. 

63-4 

86-6 

V.F. 

Rating 

by 
Olom. 


F. 

V.S. 

s. 

V.F. 
V.F. 
V.F. 


RATION  6, 


Beans. 


1 
No. 

Sex. 

Date  of 
Slaughter- 
ing. 

Live 
Weight. 

Dressed 
Weight 

Olein. 

Melting 
Point 

> 

Inspection 
Rating. 

Rating 

by 
Olein. 

201 
202 
203 
204 
206 
206 

S. 
B. 
B. 
B. 

S. 
S. 

Sept  27.... 
27.... 
Oct    29.... 
Dec     8.... 
Feb.   13.... 
Dec.   31.... 

198 
183 
186 
188 
146 
180 

127 
123 
121 
121 
99 
121 

88-2 
89-9 
80-8 
84-6 
86*4 
86-9 

300 
28-6 
29-0 
30  7 
28-8 
300 

S. 
V.S. 
V.S. 

S. 
V.S. 

v.s. 

V.S. 
V.S. 

v.s. 
v.s. 
v.a 
v.s. 

RATION  6. 
^  Corn  Meal ;  }  Oats,  Pease  and  Barley,  ^  each. 


Na 


217 
219 


221 


Sex. 


a 

B. 

S. 

a 

B. 

a 


Date  of 
Slaughter- 
ing. 


Nov. 


8.. 
^.. 

8.. 
23.. 
80.. 

8.. 


Live 
Weight 


186 
190 
179 
193 
183 
206 


Dreeaed 
Weight 


133 
116 
126 
138 
134 
146 


Olein. 

Melting 

Inspection 

Point 

Rating. 

76-2 

29-8 

S. 

74-2 

30-8 

V.F. 

76-2 

30-6 

S. 

74-8 

291 

F. 

76-8 

30-6 

M.  F. 

71-4 

31-2 

a 

Rating 

by 
Olem. 


V.  a 

a 
v.s. 

a 
v.s. 

M.  F. 
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RATION  7. 


I  Corn  Meal,  ^  Oats,  Pease  and  Barley  +  skim  milk. 


No. 


286 
289 
291 
294 
297 
308 


Sex. 


S. 
B. 
B. 
B. 
B. 
S. 


Date  of 

Slaughter- 
ing. 


Nov.   28... 

.1      SO... 

M  30. . . 
Dec.    81... 

II  81 . . . 
Nov.  28... 


Live 
Weight. 


201 
199 
184 
208 
205 
180 


Dressed 
Weight. 


141 
137 
131 
154 
165 
136 


Olein. 

Melting 

Inspection 

Point 

Rating. 

71-8 

311 

F. 

76-9 

30-2? 

M.  F. 

751 

31-3? 

M.  F. 

690 

31-4 

V.  F. 

71-8 

31-3 

V.  F. 

69-5 

811 

V.  F. 

Rating 

by 
Olem. 


M.  F. 
V.  S. 

V.  s. 

P. 

M.  F. 
F. 


RATION  8. 


1st  Period. 
2nd 


(( 


^  Corn  Meal ;  ^  Oats,  Pease  and  Barley. 
,  Com  Meal. 


No. 

Sex. 

Date  of 
Slaughter- 
ing. 

Live 
Weight. 

Dressed 
Weight. 

Olein. 

Melting 
Point. 

Inspection 
Rating. 

Rating 

by 
Olein. 

214 

B. 

Dea     6.... 

205 

143 

77-5 

311 

S. 

V.S. 

215 

B. 

.,      31.... 

178 

130 

82  6 

29-8 

M.F.    . 

V.S. 

216 

S. 

1.      81.... 

194 

144 

76-6 

31  1 

V.F. 

V.S. 

218 

B. 

6.... 

210 

152 

750 

81  0 

F. 

S. 

222 

B. 

..        6.... 

190 

139 

78-7 

811 

S. 

V.S. 

224 

S. 

M      31.... 

195 

145 

77-2 

30*4 

F. 

V.S. 

RATION  9. 


Ist  Period. 
2nd 


t( 


Oats,  Peas  and  Barley,  +  skim-milk. 
Com  Meal,  commencing  Oct.  17,  1900. 


No. 

Sex. 

Date  of 
Slaughter- 
ing. 

Live 

Weight. 

Dressed 

Weight. 

Olein. 

Meltiti«^ 
Point. 

Inspection 
Rating. 

Rating 

by 
Olem. 

250 

B. 

Jan.    28.... 

176 

125 

75-8 

30-7 

F. 

V.S. 

251 

S. 

11      28.... 

185 

133 

74-3 

31  0 

F. 

S. 

252 

S. 

II      14.... 

187 

137 

73  3 

30-9 

S. 

S- 

253 

B. 

Nov.   30.... 

181 

135 

71-7 

32-2 

V.F. 

M.F. 

254 

S. 

Jan.    14 

187 

140 

74-8 

30  7 

S. 

S. 

45 


RATION  10. 


i  Com  Meal ;  ^  Oats,  Feaae  and  Barley ;  pastured  first  on  Bape,  finally  on  Artichokes. 


No. 

Sex. 

Date  of 

Slaughter- 
ing. 

Live 
Weight. 

Dreemd 
Weight. 

Olein. 

Melting 
Point. 

Inspection 
Rating. 

Ratin^r  by 
Olein. 

279 

S. 

Deo.     6 

175 

126 

78-8 

9 

m    ^ 

F. 

V.S. 

280 

S. 

«       6... 

195 

138 

65-4 

? 

F. 

V.F. 

281 

s. 

1.       6  ... 

201 

141 

76-6 

? 

F. 

V.S. 

282 

s. 

H        6.... 

171 

127 

74-9 

? 

V.F. 

s. 

283 

B. 

..       6.... 

203 

150 

75-8     " 

• 

F. 

V.S. 

284 

s. 

M        6... 

182 

131 

78-5 

31-4 

F. 

V.S. 

RATION  11. 


Ist  Period — Pastured  on  Rape ;  ^  Coi*n  Meal,  ^  Oats,  Pease  and  Barley. 
2nd       ti     Oct.  3 — Same  grain  ration  and  Raw  Pumpkins. 


Na 

Sex. 

Date 

of 

Slaughtering. 

Live 
Weight. 

Dressed 

Weight. 

Olein. 

Melting 
Point. 

Inspection 
Rating. 

Rating 

by 
Olein. 

261 
262 
265 
266 
272 
305 

B. 
B. 
B. 

S. 
S. 

s. 

Nov.  30 

Dec     8 

II        30. ...    . 
80 

II                Oi  .  .  •     • 

8 

181 
174 
180 
180 
191 
175 

185 
122 
130 
132 
142 
127 

732 
75-2 
77-8 
75-2 
69*9 
73-7 

29-3 
32-5 
31-4 
30-9 
33  5 
32  0? 

VF. 
V.F. 

F. 

F. 

V.F. 
V.F. 

S. 

V.S. 
V.S. 
V.S. 

F. 

S. 

RATION  12. 


1st  Period 
2nd 


<( 


Com  Meal. 

Oats,  Pease  and  Barley  and,  cooked  Pumpkins. 


No. 

^     Seit. 

Date  of 
Slaughter- 
ing. 

Live 
Weight. 

Dressed 
Weight. 

Olein. 

Melting 
Point. 

Inspection 
Rating. 

Rating 
by 

Olein. 

292 

S. 

Dec.    6  . . . . 

185 

139 

781 

30-8 

F. 

V.S. 

298 

B. 

Nov.  30  ... . 

190 

142 

70-8 

31-2 

V.F. 

F, 

299 

B. 

.1      8    ... 

181 

135 

72  3 

31-5 

F. 

m.:f. 

300 

B. 

H     30.... 

190 

140 

73-2 

30-9 

V.F. 

S. 

306 

B. 

II      8  . . . . 

198 

139 

69-5 

32-4 

M.F. 

f; 

307 

S. 

Dec.    6  . . . . 

182 

187 

75-6 

31-8 

V.F. 

V.B. 
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RATION  13. 


Ut  Period 
2nd      "     . 


.^  Corn  Meal ;  ^  Oats,  Pease  and  Barley. 
^  Com  Meal ;  }  Pease. 


No. 


287 
290 

296 

310 


Sex. 


S. 

s. 
s. 

B. 

s. 


Date  of 
Slaughter- 
ing. 


Deo.  8.. 
Nov.  HO.. 
Dec.  81.. 
Nov.  8  . 
Dec.    31.. 


Live 
Weight. 


186 
190 
182 
180 
197 


Dressed 

Weight. 


134 
139 
135 
124 
143 


Olein. 

Melting 

Inspection 

Point 

Bating. 

80-4 

301 

F. 

78-7 

311 

F. 

69-0 

31-3 

V.F. 

68-5 

31-8 

F. 

69*9 

31-6 

V.F. 

Rating 

by 
Olein. 


V.  S. 

s. 

F. 
F. 
F. 


RATION  U. 


^  Com  Meal ;  ^  Oats,  Pease  and  Barley  and  Artichokes. 


No. 

Sex. 

Date  of 
Slaughter- 
ing. 

Live 
Weight. 

Dressed 
Weight. 

Olein. 

Melting 
Point. 

Inspection 
Rating. 

Rating 

by 

Olein. 

263 

S. 

Dec     6.... 

191 

187 

76-9 

310 

F. 

V.  S. 

264 

S. 

II        6  . .  ■ 

201 

147 

70-9 

311 

V.  F. 

F. 

267 

B. 

II        6. . . . 

182 

137 

78  2 

81-3 

V.F. 

S. 

269 

S. 

II        6. . . , 

191 

140 

761 

31-8 

V.F. 

V.  S. 

271 

B. 

It        6. . . . 

182 

131 

720 

32-2 

V.F. 

M.  F. 

RATION  15. 

1st  Period Pastured  on  Clover. 

2nd      "      Prom  Oct.  30,  fed  Clover— J  Com  Meal,  ^  Oats, 

Pease  and  Barley. 


No. 


273 

276 
276 
277 
278 
310 


Date  of 
Slaughter- 
ing. 


Nov.  23.. 

II  23.. 

.1  23.. 

..  23.. 

II  23. . 

Dec  31.. 


Live 
Weight. 


182 
179 
182 
192 
238 
197 


Dressed 
Weight. 


130 
120 
129 
137 
170 
143 


Olein. 

Melting 
Point. 

80-3 

30-7 

83-4 

28-8 

79-6 

29  2 

72-6 

30-2 

71  2 

31-3 

69*9 

31-6 

Inspection, 
Rating. 


V.F. 

S. 

F. 

F. 
V.F. 
V.F. 


Rating 

by 
Olfan. 


V.S. 

v.s. 

V.S. 

M.F. 

M.  F. 

F. 
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RATION  16. 


lit 
2nd 


CI 


Com  MeaL 

OatB,  Pesae  and  Barley. 


No, 

Sex. 

Date  of 
Slaughter- 
ing. 

live 
Weight. 

Drened 

Weight 

Olein. 

Melting 
Point. 

Intpection 
&ting. 

Rating  hj 
^em. 

226 

a 
a 
a 

B. 

a 
a 

DecL    31.... 

It      31.... 

Jan.    14.... 

Deo.    31.... 

n        81 ... . 

Jan.    14.... 

180 
189 
198 
186 
180 
194 

184  78  9 
136       ..     75-5 
136             74-9 

185  78*8 
185             78-7 
140             75-2 

a 

F. 

a 

V.F. 
M.  F. 

a 

V.  a 

229 
230 
281 
.   284 
285 

81  H> 
80-9 
Sl-6 
30-7 
30-6 

v.a 

a 

a 

v.a 
v.a 

RATION  17. 

Com  Mealy  ^  Oata,  Pease,  Barley  and  Skim-milk  +  Turnips. 
II  11  It  11  Mangels. 

C —  II  n  II  II  Sugar  Beet. 


— 

Number 
of 

Pig. 

Date 

of 

Slaughtering. 

LdTe 
Weight. 

Drened 
Weight. 

183 
135 
126 
121 
135 
138 
126 
131 
118 
155 
130 
167 

Olein. 

• 

Melting 
Point. 

Inspection 
Rating. 

Rating 

by 
Olein. 

/ 

312 
818 
314 
'    815 
316 
317 
818 
819 
320 
321 
822 
323 

May  3 

M    8 

.1    3 

..    3 

II    8. . . .   ... 

..    8 

11        w...       .... 

..    8 

.1    3 

.,    8 

«    8 

M    8 

197 
197 
189 
186 
195 
195 
182 
194 
175 
218 
187 
227 

71-8 
70-2 
69-6 
70- 1 
65-9 
68-0 
69-1 
69-6 
66  0 
66  1 
69-1 
66  8 

82-0 
32-5 
32  0 
327 
830 
32-3 
32  7 
32-9 
82-5 
32-5 
31  9 
82-2 

V.F. 
V.F. 

F. 
V.F. 
V.F. 
V.F. 

F. 
V.F. 

F. 
V.F. 

F. 
V.F. 

M.F. 

.    I           ... 

F. 

"■:::•:::::::;;:::: 

f                             ... 

F. 

F. 

V.F. 

V^                           A*«.    *■■.■•■■•«•«> 

V.F. 

B. .  - 

F. 

F. 

V.F. 

c...  ;;;;;;;;  ;;;;;;;; 

V.F. 

F. 

V.F. 

s 
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To  the  Honourable 

The  Minister  of  Agriculture. 

Sir, — I  herewith  submit  for  your  approval  Bulletin  No.  39  of  the  Experimental 
Farm  series,  which  has  been  prepared  by  myself.  There  are  presented  in  this  publi- 
cation the  results  of  a  large  number  of  experiments,  which  have  been  conducted  at 
all  the  experimental  farms  under  your  Department  during  the  season  of  1901,  with 
oats,  barley,  spring  wheat,  pease,  Indian  corn,  turnips,  mangels,  carrots,  sugar  beets 
and  potatoes  in  plots  of  uniform  size,  and  the  crops  grown  under  uniform  conditions. 
The  average  results  also  are  given  of  six  and  seven  years'  tests  on  such  plots  with 
varieties  of  oats,  barley  and  spring  wheat,  four  to  seven  years  with  plots  of  pease,  five 
to  seven  years  with  plots  of  Ipdian  com  and  potatoes,  five  and  six  years  with  plots  of 
turnips,  mangels  and  carrots,  and  four  to  five  years*  experience  with  sugar  beets. 

These  trial  plots  are  conducted  with  the  object  of  gaining  information  as  to  the 
relative  productiveness  of  the  different  sorts  and  their  earliness  in  ripening.  The 
returns  show  much  variation  in  the  weight  of  the  crops  grown  and  point  to  the  im- 
portance of  care  in  the  choice  of  varieties  of  seed  for  sowing.  It  is  hoped  that  these 
results  giving  the  experience  gained  under  some  of  the  most  important  climatic 
variations  found  in  the  country  will  prove  useful  to  farmers  in  every  part  of  Canada. 

I  have  the  honour  to  be. 

Your  obedient  servant, 

WM.  SAUNDERS, 
Director  Experimental  Farms. 

Ottawa,  December  20,  190L 
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BESULTS   OBTAINED   IN  1901 


FROM  TRIAL  PLOTS  OF 


m\i  mm  corn,  held  ioor  m  nmrn. 


By  William  Saundeks,  LL.D.,  r.Il.S.C.,  F.L.S.,  &a 


Direclor  Experimcnial  Farms, 


Seven  years  ago  a  number  of  experiments  were  undertaken  at  each  of  the 
Dominion  Experimental  Farms  with  the  object  of  gaining  information  as  to  the  best, 
most  productive  and  earliest  ripening  varieties  of  grain,  fodder  corn,  field  roots  and 
potatoes.  In  arranging  for  these  uniform  trial  plots  the  same  varieties  were  sown  at 
each  of  the  farms,  the  seed  being  supplied  from  a  common  stock.  The  seed  in  each 
case  has  been  sown  early  and  as  a  rule  all  the  varieties  of  the  same  product  have 
been  sown  on  the  same  day  or  at  the  most  within  two  or  three  days,  so  as  to  give  to 
all  i-n  this  respect  an  even  start.  The  land  chosen  each  year  for  these  plots  has  been 
as  nearly  uniform  in  character  as  could  be  found,  and  before  sowing  has  been  brought 
into  a  good  condition  of  tilth.  In  this  bulletin,  which  is  the  seventh  of  the  series, 
the  particulars  are  arranged  after  the  same  plan  as  in  previous  issues,  the  i'fferent 
varieties  being  placed  in  the  tables  which  follow  the  order  of  their  productiveness 
at  the  Central  Experimental  Farm.  The  number  of  days  required  for  each  sort,  from 
sowing  to  ripening,  is  also  given  and  thus  their  relative  earliness  is  shown. 

In  comparing  the  results  obtained  from  the  several  varieties  in  any  one  year 
with  another,  the  relative  positirus  occupied  by  the  different  sorts  will  often  vary  from 
lack  of  uniformity  in  the  soil  and  other  causes.  When,  however,  the  average  of  a 
series  of  results  can  be  given  covering  a  number  of  years,  the  evidence  is  much  more 
satisfactory  and  valuable. 

In  the  summary  given  near  the  end  of  this  bulletin  the  average  crops  obtained 
from  the  sowings  of  seven  successive  years  are  shown.  On  comparing  the  crops  of  the 
past  year  with  the  average  of  the  previous  five  and  six  years,  it  will  be  seen  that  the 
results  of  the  harvest  of  1901  have  on  the  whole  been  very  satisfactory.  The  best 
twelve  yielding  oats  on  the  Central  Farm,    owing   to   unfavourable    conditions    of 
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weather,  average  nearly  nine  bushels  less  per  acre  than  the  average  of  past  years. 
At  the  Experimental  Farm  at  Nappan  the  yield  for  1901  is  about  one  and  a  half 
bushels  less.  At  Brandon  the  yield  has  been  considerably  above  the  average,  while  at 
Indian  Head  the  crop  has  been  a  phenomenal  one.  The  average  given  at  this  farm 
by  the  best  twelve  sorts  for  the  five  years  previous  was  83  bushels  13  lbs.  per  acre,  the 
record  for  1901  is  an  average  of  132  bushels  27  lbs.,  or  more  than  49  bushels  over  the 
previous  average.  At  Agassiz,  B.C.,  the  crop  has  also  been  unusually  large,  having 
exceeded  the  average  of  the  previous  six  years  by  over  36  bushels.  In  barley  the  crops 
at  Ottawa,  Nappan  and  Brandon  have  been  above  the  awerage  and  largely  so  at  Indian 
Head  and  Agassiz.  In  spring  wheat  the  average  has  been  exceeded  at  all  the  farms 
and  has  been  very  much  above  the  average  at  Indian  Head  and  Agassiz.  Pease  show 
a  falling  off  at  Ottawa  and  Brandon  and  increases  at  Nappan,  Indian  Head  and 
Agassiz.  Indian  corn  is  well  above  the  average  throughout,  except  at  Agassiz,  where 
it  falls  below.  The  yield  of  turnips,  mangels,  carrots  and  sugar  beets  are  good  and  all 
considerably  above  the  average,  excepting  at  Agassiz,  where  the  yield  of  mangels, 
carrots  and  sugar  beets  fall  below  the  usual  return. 

In  potatoes  there  has  been  a  considerable  increase  in  the  crops  at  Ottawa  and 
Nappan,  and  remarkable  increases  at  Brandon,  Indian  Head  and  Agassiz. 

By  the  issue  of  this  publication  early  in  the  season  the  farmers  of  Canada  are 
advised  as  to  the  relative  productiveness  and  earliness  of  each  sort  at  the  several 
experimental  farms  before  making  their  selection  of  seed  for  sowing  during  the  ap- 
proaching season, 

TRIAL  PLOTS  OF  OATS. 

In  arranging  the  uniform  trial  plots  of  oats  from  year  to  year  the  number  of 
varieties  under  test  have  been  reduced  during  the  past  two  or  three  years  by  omitting 
those  which  during  a  period  of  five  years  have  not  at  any  time  found  their  way  into 
the  list  of  the  twelve  most  productive  sorts  at  any  of  the  experimental  farms.  The 
names  of  the  varieties  discontinued  either  on  this  account  or  from  weakness  of  straw 
or  other  defects,  are  the  following  eighteen  sorts  : — Coulommiers,  Doncaster  Prize, 
Early  Dawson,  Early  Etampes,  Giant  Cluster,  Imported  Irish,  Medal,  Mortgage 
Lifter,  Poland,  Prize  Cluster,  Rennie's  Prize  White,  Scottish  Chief,  Scotch  Hope- 
town,  Victoria  Prize,  Welcome,  White  Wonder,  White  Monarch,  Winter  Grey. 

Some  additions  of  new  kinds  have  been  made  to  the  list,  among  them  four  of  the 
new  varieties  of  oats  recently  introduced  into  cultivation  by  the  Garten  Bros.  Seed 
Co.,  of  Newton-le-Willows,  England,  namely,  Waverley,  Tartar  King,  Goldfinder  and 
Pioneer.  Among  other  recent  additions  to  the  list  are  Loughoughton,  Salzcr's  Big 
Four,  Scotch  Potato  and  Sensation.  The  Garton  Bros.'  oats  have  not  given  as  good 
crops  as  was  looked  for,  but  they  are  very  promising  and  it  is  expected  they  will  do 
better  after  a  year  or  two  when  they  become  more  acclimatized. 

There  are  included  in  the  sixty-four  varieties  under  trial  during  1901  the  fol- 
lowing cross-bred  oats  which  have  been  originated  at  the  experimental  farms  : — Crom- 
well, Holland,  Olive,  Oxford,  Pense,  Miller,  Brandon,  Milford,  King,  Kendal,  Master 
and  Russell.  At  the  farms  at  Ottawa,  Ont.,  Nappan,  N.S.,  and  A|:assiz,  B.C.,  the  size 
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of  the  plots  on  which  these  oats  were  sown  was  one-fortieth  of  an  acre  each,  and  at 
Brandon,  Man.,  and  Indian  Head,  N.W.T.,  they  were  one-twentieth  of  an  acre.  The 
quantity  of  seed  sown  of  each  sort  was  in  the  proportion  of  two  bushels  per  acre,  and 
the  dates  of  sowing  were  as  follows  : — At  Ottawa  most  of  them  were  sown  on  April 
17,  a  few  were  sown  later  ;  Nappan,  May  1 ;  Brandon,  May  10  to  13  ;  Indian  Head, 
May  9  ;  and  at  Agassiz,  April  18. 

Particulars  as  to  the  character  of  the  land  in  each  case,  and  of  the  preparation 
and  treatment  it  has  had,  will  be  found  in  the  Annual  Report  of  the  Experimental 
Farms  for  the  year  1901. 

UNIFORM  TEST  PLOTS  OF  OATS. 


Name  of  YAiUErT. 


1  Cromwell . 
2|Joaiiett6.. 
S  Columbus 


4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

ao 


Milford 

Kendal 

Early  Maine. 

American  Triumph 
•Olive 


Improved  American . 

Lincoln.^ 

Mennonite 

Black  Beauty 

Oxford 

Abacdanoe 

Penae , 


California  Prolific  Lll . 


Banner 

Holstein  Prolific 

Prolific  Blk.  Tartorian, 
American  Beauty 

21  Iriah  Victor 

22  Sensation 

23  Thousand  Dollar 

24RuB8ea 

25  Cream  Egyptian 

26'Ro6edale 

27'Sal2er*8  Big  Four 

28  White  Schonen 

29  Master 

8a,  Uazlett's  Seizure 

SljBuckbee'a  Illinois 

32  Golden  Beauty 

83,Oderbnich 


Yield  per  Acre  at 
the  several  Exi)erimental  Farms, 
Season  of  1890. 


4t 

s 

IB 


84 'Improved  Litowo. 
35  Danish  Island  . . . . 
SGiWhite  Giant 


58 
67 
67  2 
67  2 
56  SO 
55  10 
54  24 
64  24 
54  24 
64  24 
64  24 
63  18 
61  26 
61  6 
50 
60 
48  28 
48  28 
48  28 
48  8 
48  8 
47  22 
47  22 
47  22 
47  22 
47  2 
47  2 
46  16 
46  16 
46  16 
45  10 
45  10 
44 
44 


44 
44 


4 
4 

4 
4 


a 

i 

55 

s 

i 

1 

^ 

n 

■^^ 

ii 

n  hi 

pq  h) 

1 


1^ 


74  4 
62  12 

55  10 

60  .. 

61  6 

62  12 
68  28 
68  28 

66  30 

64  24 

63  18 

65  30 
51  26 

62  12 

64  24 
68  28 

63  18 

67  22 
63  18 

68  8 

67  22 

68  28 
60  .. 
47  2 
76  16 
71  26 

56  16 
68 
47 


66  10 
68  28 
84  4 
31  6 


8 
2 

63  18 

62  12 
60 
68 
60 
57  221 

63  18' 


8 


70  20 
91  20 
87 
70  . 
90  . 
85  30 

80  . 
57  22 
65  80 

83  18 
69  14 
69  14 
85  10 

81  26 
60  20 
79  14 

84  24 
75  10 


68 
71 

72  12 
76  16 
60  20 

87  2 
66  16 
81  6 

73  18 

88  28 
71  26 
81  6 

89  14 
89  14 


m     m 
zi  ^ 

PQ  Hi 

102  12 
114  24 
120  .. 
102  32 

108  28 

124  4 
119  14 
11126 
135  80 
130  20 
134  4 

109  14 
80 

147  2 
107  22 
112  32 
129  14 

118  8 

114  24 

137  2 
87  2 
97  22 

138  28 

95  10 

96  16 
111  26 

t 

97  2 

90  20 
101  26 

115  80 
126  16 

119  14 

125  30 
128  8 

91  26 


O 
PQ 

M 

1 


s  i 

PQ  I-; 


8] 
2 


68 
67 
66  30 
72  12 
66  6 
66  16 
86  26 
85  10 
70  20 
94  24 


68 
101 
80  . 

80  . 
74  4 

81  2C 
77  12 


94  4 
77  2 
72  22 


63  18 
71  6 


8 
6 


88 
91 
67  82 
91  26 
93  18 
87  22 
91  26 
95  10 

77  22 
86  16 

78  18 
91  6 
82  12 


o 

• 


PQ  h; 

73  22 

74  .. 
76  16 

64  24 
72  18 
80  .. 
83  12 

76  4 

83  14 
86  4 
80  4 
n  18 

65  30 

84  28 

71  6 

74  20 
80  30 

80  4 

72  32 

81  4 
69  14 

68  20 

77  6 

69  30 
76  28 

75  .. 
63  33 

78  16 
67  22 

76  32 

78  16 

79  20 
78  . 

77  32 

82  4 
74  8i 


Number 
of  Days  from  Sowing  to 
Harvesting. 


c 
O 

•f 

5 


100 
103 
101 

90 
100 
100 
100 

96 
100 
100 

98 

96 
100 
100 

96 
103 
100 
100 
103 

98 
100 
100 

98 
100 
100 
103 

98 
100 


QQ 

;25 


& 

Q 

107 
101 
109 
107 
107 
108 
113 
107 
109 
109 
109 
100 
109 
107 
107 
109 
107 
106 
109 
109 
106 
102 
107 
107 
107 
101 
105 
106 


103  100 
lOOl  101 
109 


100 
100 
10'. 
98 
101 
101  107 


§ 

p 
o 


P 

101 

110 

99 

99 

110 

102 

101 

109 

102 

101 

101 

108 

102 

102 

110 

110 

103 

102 

107 

99 

99 

102 

102 

104 

90 

104 

91 

101 

1021 

931 

106 

109|  104 

107  104 

106  99 

109  101 

103 


«S 

105 
107 
104 
106 
108 

99 

99 
105 
101 

99 
102 
102 
104 
101 
106 
103 
104 

99 
105 
102 
105 
103 
101 
102 

94 
103 


O 

PQ 

N 


eS 


120,1061 
118  107^ 
120  100? 
120  105? 
120  109 
1181051 
125 107j 
120  1071 
120106J 
120 105t 
118  105| 
124  105^ 
120107 
120106 
1181071 
123;i09| 
118  lOCJ 
124  lOG^ 
118  108| 
120,105* 
....|l02| 
118105 
1201051 
124  1071 
124103 
120,1061 
125104} 


120 


1061  126 


95 
100 
101 
102 

i)8 

100 

98 


124 
124 
125 
120 


104f 
109^ 
1021 
1071 
107f 
107l 


124 1 105 

1261071 

120.1051 


*  Not  sown  at  Agassiz. 

t  Not  sown  at  Indian  Head. 


DNIFORSI  TEST  PLOTS  OF  OXTS-Omclvded. 


Niire  o»  Vabictt. 

Yield  per  Acre  &t 

tbs  Bevenil  Eiperiinpntol  Fftrmi. 

Suaaon  of  180U. 

Number 
of  D>rs  from  Sowing  to 

1 

•a 

1 

1 

1 

s 

1, 

=3 

II 

<! 

1 
1 

4  i 

Pi 

1 

ti 

44    4 

44    4 

43  E8 

SI? 

41  26 
41  20 
41  2G 
40  20 
40  20 
40  20 
40  20 
40  .. 
39  14 
39  14 
37  22 
37 
37 

34  24 
33  18 
32  12 
S3  12 
32  12 
31    6 
31    6 
30  .. 
20  20 
20  20 

ii 

63  1& 
B8  2S 
54    4 
49  14 

BO  le 

47  2 
B7  22 
G2  12 
65  SO 
68    6 

61  6 
44  24 
67    2 

65  10 

66  16 

66  30 

48  8 

62  12 

65  30 
61    6 

67  22 
CO  .. 
G7    2 
GO  . 

60  . 

61  26 
44  2 

66  28 

ii 

75  10 
G5  30 
78    8 

01  26 
74  24 

84     4 

124  21 
119  14 
110  .. 

Id 

ii 

72  20 
77  12 
72  26 

70  2 
83  14 

71  2C 

77  It 

70  .. 
77  20 

75  22 
67  22 
67  22 

71  20 
rs  28 
66  18 
66  . 
7S22 

76  24 

62  S2 

63  12 
71  26 

77  12 

65  30 
75  14 

66  4 
53  33 
59  22 

1 

100 
101 
100 

11 

109  102 

lor  104 

107  105 

ii 

1 

St 

4( 
41 
42 
43 
44 

4) 

41 
49 
50 
Bl 
f.2 
63 

102    120 

98  12.5 
108    120 

99  123 
104    124 
lOfi,  118 
104    118 

100'  lis 

I'M 

129  1410O  .. 
105  lOj  97    2 
104  24    76  . 
121  2i;i  87    2 
117  23l  71  26 

lOol  109  103 
103    109  110 

103 
100 
103 

104 
97 
103 

100 
95 

lo; 

lo: 

97 

lo; 
lot 
lot 

100 
103 
103 

107  104 
109  101 

108  102 

109  103 

108  105 
101     99 

109  110 
109  104 

97    94 
109  103 

100  101 
109  101 

101  89 
113  106 

99  101 
101  104 
101  101 
113  106 
107  104 
109.... 

IWftrinn 

105 

103 
105 
95 
109 
98 
90 
98 
102 
104 
95 
106 
96 
93 
105 
103 
104 
109 

1 

63  IS 
67  2i 
73  18 
70  .. 

64  21 
62  la 
6!)  14 
83  28 

69  14 

70  .. 

96  IG  92  32 
103  18   70  .. 

il5  10 
H7    2 
93  32 
113  18 
120  .. 
72  S2 
108  28 

07  32 
72  12 
89  14 
85  30 
74    4 
77  22 
72  S2 
81    6 
93    8 
80  20 
103  18 
68  18 
60  14 

Black  Mesdaff 

m 

67 

Golden  Giant 

12( 

67    2  m    2 
B8  2fi   08  28 
82  32  09  U 
78    a  07    2 
•  ..   Rl    6 

63 

Lonphougliton 

]±t 

The  twelve  varieties  of  oats  which  have  produced  the  largest  crops  during  1901 
at  the  several  experimental  farms  are  the  following  : — 


CENTR.VL  EXPERIMENTAL   FABll,  OTTAWA, 


Per  acre. 
Bush.  Lba. 

1.  Crorowell 68  8 

2.  Joanelle 67  2 

I.  ColuiDbua 61  2 

4.  Milford 67  2 

6.  Keodal 65  30 

6.  Early  Maine 65  10 


Triumph,,. 

8.  Olive 

9.  Imjiroved  J 

10.  Lincolu.. 

11.  MennoDlte. 


An  average  crop  of  55  bushels  22  lbs.  per  acre. 
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EXPERIMENTAL    FARM   FOR   THE   MARITIME    PROVINCES,    NAPPAN,    N.S. 


1.  Cream  Egyptian.. 

2.  Cromwell 

3.  Rosedale 

4.  Abyssinia 

5.  American  Beauty. 
S.  Oderbruch 


Per  acre. 

Bush. 

Lbs. 

76 

16 

74 

4 

71 

26 

68 

R 

68 

8 

68 

8 

Per  acre. 
Bush.  Lba. 

7.  White  Schonen 68         8 

8.  Early  Golden  Prolific 67  2 

9.  Flying  Scotchman 67         2 

10.  Bavarian 65        30 

11.  Improved  American 65        30 

12.  Blacic  Mcsdag 63        30 


An  average  crop  of  68  bushels  31  lbs.  per  acre. 


EXPERIMENTAL    FARM   FOR  MANITOBA,    BRANDON,    MAN. 


1.  Early  Maine 91 

2.  Improved  American 

3.  White  Giant 

4.  Danish  Island 

6.  Wide  Awake 

€.  Golden  Beauty 


Per  acre. 

Bush. 

Lbs 

91 

26 

90 

■  • 

89 

14 

89 

14 

89 

14 

88 

28 

Per  acre. 
Bush.  Lbs. 


7.  Siberian 88 

8.  American  Triumph 87 

9.  White  Schonen 87 

10.  Wallis 86 

11.  Lincoln 85 

12.  Banner 85 


28 

a 

3 

16 
30 
10 


An  average  crop  of  88  bushels  10  lbs.  per  acre. 


EXPERIMENTAL   FARM    FOR   THE   NORTH-WEST   TERRITORIES,    INDIAN   HEAD,    N.W.T. 


Per  acre. 
Bush.  Lbs. 

1.  Abundance 147  2 

2.  Tlrmsand  Dollar 138  28 

3.  American  Beauty 137  2 

4   Improved  American 136  30 

6.  Mennonite 134  4 

6.  Lincoln 130  20 


Per  acre. 
Bush.  Lbs. 


7.  Banner 129 

8.  American  Triumph 129 

9.  Wide  Awake 129 

10.  Danish  Island 128 

n.  Early  Golden  Prolific 127 

12.  Golden  Beauty 126 


14 
14 
14 
8 
2 
16 


An  average  crop  of  132  bushels  27  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  BRITISH  COLUMBIA,  AGASSIZ,  B.O. 


1. 
2. 
8. 
4. 

6. 
6. 


Per  acre. 

Bush.  Lbs. 

Golden  Tartarian 103  18 

Black  Beauty 101  6 

Wide  Awake 100 

Holland 97  2 

Buckbee's  Illinois 95  10 

Lincoln 94  24 


Per  acre. 
Bush.  Lbs. 

7.  White  Schonen 93 

8.  Early  Golden  Prolific 93 

9.  Salines 92 

10.  Hazlelt's  Seizure 91 


31.  Salzers  Rig  Pour 91 

12.  Cream  Egyptian 91 


18 
8 
82 
26 
26 
6 


An  average  crop  of  95  bushels  17  lbs.  per  acre. 


The  twelve  varieties  of  oats  which  have  produced  the  largest  crops  in  1901,  tak- 
ing the  average  results  obtained  on  all  the  experimental  farms,  are  : 


Per  acre. 
Bush.  Lbs. 

1.  Lincoln 86  4 

2.  Abundance 84  28 

8.  Improved  American 83  14 

4.  Wide  Awake 83  14 

6.  American  Triumph 83  12 

e.  Danish  Island 82  4 


Per  acre. 
Bush.  Lbs. 

7.  American  Beauty 81  4 

8.  banner 80  80 

9.  Holstein  Prolific 80  4 

10.  Mennonite 80 

tl.  Early  MalDe 80 

12.  Golden  Beauty 79       20 


An  average  crop  of  82  bushels  3  lbs.  per  acre* 
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The  average  crop  of  all  the  varieliea  of  oats  tested  at  each  of  the  experimental 
farms  in  1901  was  as  follows  : — At  Ottawa,  44  bushels  12  lbs.  per  acre  ;  Nappan,  60 
bushela  7  lbs.;  Brandon,  72  bushels  8  lbs.;  Indian  Head,  109  bushels  8  lbs.;  and  at 
Agassiz,  80  bushels  15  lbs.  The  average  return  given  by  the  whole  of  the  varieties 
of  oats  tested  at  all  the  farme  was  73  bushels  10  lbs.  per  acre. 

TRIAL  PLOTS  OF  BARLEY. 

During  the  season  of  1901  fifty-one  varieties  of  barley  have  been  under  test, 
twenty-one  of  which  were  two-rowed  sorts  and  thirty  six-rowed.  Among  the  two- 
rowed  sorts  there  were  twelve  hybrid  varieties  which  have  been  produced  at  the  ex- 
perimental farms  :  Beaver,  Bolton,  CliSord,  Dunham,  Fulton,  Harvey,  Jarvis,  Leslie, 
Logan,  Nepoan,  Sidney  and  Victor.  Among  the  six-rowed  sorts  there  are  seventeen 
of  these  hybrids,  namely,  Albert,  Argyle,  Brome,  Claude,  Empire,  Garfield,  Mansfield, 
Nugent,  Phcenix,  Pioneer,  Stella,  Success,  Summit,  Surprise,  Trooper,  Vanguard  and 
Yala 

The  barley  plots  were  the  same  size  as  those  sown  with  oats.  Two  bushels  of 
seed  was  used  in  each  ease,  and  the  dates  of  sowing  were  as  follows  : — At  Ottawa,  sis- 
rowed,  April  19  ;  two-rowed,  April  26  ;  Kappan  all  May  11  ;  Brandon  May  17  and  18  ; 
Indian  Head,  May  14,  and  at  Agassiz  on  April  17. 

UNIFORM  TEST  PLOTS  OF  TWO-ROWED  BARLEY. 
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The  six  varieties  of  two-rowed  barley  which  have  given  the  largest  crops  during 
1901  at  the  several  experimental  farms  are  the  following  : — 

CENTRAL  EIPEEIMENTAL  FARM,  OTTAWA,  ONT. 


1.  French  Chevalier, 

2.  Danish  Chevalier. 
8.  Beaver 


Per  acre. 

Bush.  Lbs. 

67  44 
67  4 
46         2 


Per  acre. 
Bush.  Lbs. 

4.  Canadian  Thorpe 45       10 

5.  Standwell 42       84 

6.  Clifford 41       42 


An  average  crop  of  48  bushels  23  lbs.  per  acre. 


EXPERIMENTAL   FARM   FOR   THE   MARITIME    PROVINCES,    NAPPAN,   N.8. 


1.  Beaver 

2.  French  Chevalier. 

3.  Bolton 


Per  acre. 

Bush.  Lbs. 

66       32 
62        24 

45 


Per  acre. 

Bush.  Lbs. 

4.  Newton .•••....•      45 

6.  Standwell 45 

6.  Canadian  Thorpe... 44         8 


An  average  yield  of  48  bushels  3  lbs.  per  acre. 


EXPERIMENTAL   FARM   FOR  MANITOBA,    BRANDON,   MAN. 


Per  acre. 
Bush.  Lbs. 

1.  Jarvls 47       44 

2.  Gordon 43        36 

8.  Harvey 42       24 


4.  Dunham. 
6.  Clifford. 
6.  Fulton.. 


Per  acre. 

Bush.  Lba. 

41  82 
89  8 
86       18 


An  average  yield  of  41  bushels  42  lbs.  per  acre. 


EXPERIMENTAL   FARM   FOR   TOE  NORTU-WEST   TERRITORIES,    INDIAN   HEAD,   N.W.T. 


Per  acre. 
Bush.  Lbs. 

1.  SUndwell 67       44 

2.  Sidney 61       82 

8.  Bolton 69       28 


Per  acre. 

Bush.  Lbs. 

4.  Leslie 58       S8 

6.  Nepean 68       16 

6   French  Chevalier 67       44 


An  average  yield  of  60  bushels  33  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  BRITISH  COLUMBIA,  AGASSIZ,  B.C. 


Per  acre. 
Bush.  Lbs. 


1.  Beaver 

2.  Prize  Prolific. 
8.  Standwell..  . 


61 
69 
66 


2 

8 

40 


Per  acre. 

Bush.  Lbs. 

4.  Leslie 62       46 

6.  Newton 61       42 

6.  Logan 61       12 


An  average  crop  of  55  bushels  17  lbs.  per  acre. 


The  six  varieties  of  two-rowed  barley  which  have  produced  the  largest  crops  in 
3901,  taking  the  avera^^e  results  obtained  on  all  the  experimental  farms,  are  ; 


Per  acre. 
Bush.  Lbs. 

I.  Standwell 48       18 

8.  French  Chevalier 48       12 

8.  Nepean 44       10 


Per  acre. 

Bush.  Lbs. 

4.  Beaver 43       40 

6   Canadian  Thorpe 43       28 

6.  Logan 43       14 


An  average  crop  of  45  bushels  12  lbs.  per  acre. 


u 


Tlie  average  crop  of  all  the  varietiea  of  two-rowed  barley  tcslcd  at  caoU  of  the 
espon'mcntal  farnia  in  1001  was  as  follows  :— At  Ottawa,  33  bushels  40  lbs.  per  acre  ; 
Nappnn,  3S  bushels  39  lbs.;  Brandon,  30  bushels  31  lbs.;  Indian  Head,  54  bushels  40 
lbs. ;  and  at  Agassiz,  49  bushels  IS  lbs.  The  averapie  return  giveu  by  the  whole  of  the 
varieties  of  two-rowed  barley  tested  at  all  the  farms  was  41  bushels  24  lbs.  per  acre. 

UNIFORM  TEST  PLOTS  OF  SIS-ROWED  BARLEY. 


Same  or  VAamr. 

Yield  per  Aore  at  ths 
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The  six  varieties  of  six-rowed  barley  which  have  given  the  largest  crops  duri 
1901  at  the  several  experimental  farms  are  the  following  — 

CENTRAL  EXFEIUUEKTAL  FARU,  OTTAWA,  ONT. 


1.  Odessa « 

i.  Mensury 3' 

S.  Stella 3S 


Buab.  Lbl. 

4.  Claude 36        43 

e.  Royal S3        28 

6.  Nugent 31         8 


An  avcrngo  crop  of  36  bushels  37  lbs.  per  acre. 
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EXPERIMENTAL   FARM   FOR  THE   MARITIME    PROVINCES,   NAPPAN,   N.S, 


Per  acre. 
Bush.  Lbs. 


1.  Coinmon 64 

2   Oderbruch 61 

3.  Odessa 60 


8 
34 


Per  acre. 
Bush.  Lbs. 


4    Baxter... 
5.  Mensury. 


..6.  Claude. 


69 
66 
52 


8 
32 
24 


All  average  crop  of  59  bushels  1  lb.  per  acre. 


EXPERIMENTAL    FARM   FOR  MANITOBA,    BRANDON,   MAN. 


Per  acre. 
Bush.  Lbs. 

1.  Mensury 48        16 

2.  Mansfield 47        24 

3.  Yale 47         4 


Per  acre. 
Bush.  Lbs. 


4.  Garfield, 

5.  Phoenix. 

6.  Albert.. 


46 
44 
44 


13 
8 
8 


An  average  crop  of  46  bushels  12  lbs.  per  acre. 


EXPERIMENTAL   FARM    FOR   THE   NORTII-WEST   TERRITORIES,    INDIAN   HEAD,    N.W.T. 


Per  acre. 
Bush.  Lbs. 

1.  Odessa 68        36 

2.  Mensury 67         4 

3.  Claude 66        12 


4.  Royal...  . 

5.  Trooper... 

6.  Petschora. 


Per  acre. 

Bush.  Lbs. 

63  16 
59  28 
59  8 


An  average  crop  of  64  bushels  1  lb.  per  acre. 


EXPERIMENTAL  FARM  FOR  BRITISH  COLUMBIA,  AGASSIZ,  B.C. 


Per  acre. 
Bush.  Lbs. 
1.  Royal 67       24 


2.  Nugent. 

3.  Claude., 


61 
60 


12 
40 


4.  Common.. 

5.  Mensury.. 

6.  Mansfield. 


Per  acre. 

Bush.  Lbs. 

60  40 
59  28 
59        18 


An  average  crop  of  61  bushels  27  lbs.  per  acre. 


The  six  varieties  which  have   produced   the  largest  crops   in   1901,   taking   the 
average  of  the  results  obtained  on  all  the  experimental  farms,  are  : 


Per  acre. 
Bush.  Lbs. 


1.  Mensury. 

2.  Odessa.. 

3.  Claude... 


54 
51 
61 


8 
6 
2 


Per  acre. 
Bush.  Lbs. 

4.  Mansfield 50       48 

5.  Excelsior 48        23 

6.  Royal 47       46 


An  average  crop  of  50  bushels  30  lbs.  per  acre. 


The  average  crop  of  all  the  varieties  of  six-rowed  barley  tested  at  each  of  the 
experimental  farms  in  1901  was  as  follows  : — At  Ottawa,  29  bushels  7  lbs.  per  acre  ; 
"Nappan,  47  bushels  41  lbs.;  Brandon,  35  bushels  1  lb.;  Indian  Head,  52  bushels  46 
lbs.,  and  at  Agassiz,  54  bushels  2  lbs.  The  average  returns  given  by  the  whole  of  the 
varieties  of  six-rowed  barley  tested  at  all  the  farms  was  44  bushels  29  lbs.  per  acre. 


TKIAL  PLOTS  OF  SPRING  WHEAT. 

Seventy-one  varictiea  of  spring  wheat  were  grown  on  the  uniform  trial  plota 
during  1901.  Among  the  new  sorts  added  to  the  list  this  year  are  four  promising  kinds 
received  under  numbers  from  Prof.  Wm.  Haya,  of  St.  Anthony's  Park,  Minnesota, 
a  number  of  varieties  from  Australia  and  eight  cross-bred  sorts  which  have  been  pro- 
duced at  the  experimental  farms.  The  cross-bred  sorts  now  under  test  in  these  trial 
plots  number  thirty-eight  in  all,  as  follows  : — Admiral,  Advance,  Alpha,  Angus, 
Beauty,  Benton,  Bishop,  Blair,  Blenheim,  Byron,  Captor,  Cartier,  Oassel,  Chester, 
Clyde,  Countess,  Crawford,  Crown,  Dawn,  Dufferin,  Early  Kiga,  Ebert,  Essex, 
Fraser,  Harold,  Hastings,  Huron,  Laurel,  Mason,  Nerval,  Percy,  Plumper,  Preston, 
Progress,  Rideau,  Stanley,  Weldon  and  Vernon. 

The  size  of  the  plota  was  one-fortieth  of  an  acre  each  at  Ottawa,  Nappao  and 
Agassiz,  and  one-twentieth  of  an  acre  at  Brandon  and  Indian  Head,  and  the  quantity 
of  seed  sown  was  in  the  proportion  of  one  and  one-half  bushels  per  acre.  The  datea 
of  sowing  were  as  follows  : — At  Ottawa,  April  18  ;  Nappan,  May  1  ;  Brandon,  May 
2  and  3  ;  Indian  Head,  May  ?,  and  at  Agassiz,  April  16  to  22, 

UNIFORM  TEST  PLOTS  OF  SPRING  WHEAT. 
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UNITOBM  TEST  PLOTS  OF  SPRING  WHEAT-CbncZtided. 


Naxx  ov  Yabiett. 


25;Prixigle's  Champlatn. 

26  Minnesota,  No.  163 

27 

28 

29 
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SOiRoumanian 

81  Early  Riga 

82RedFern 

83  Colorada 

84'Dawn 

86iCaptor 
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26  40 

82  40 

34  . 
26  . 

23  20 
28  40 
22  40 
28  . 
80  . 
84  . 

83  20 
83  20 
83  20 
20  40 
20  . 

35  20 
30  40 
82  40 
28  40 
80  .. 

25  20 

26  40 
22  . 
80  40 
20  . 
80  40 
84 

24  40 
24  40 


40 
26  40 
24  40 
85  20 
80  . 

32  40 
26  . 

33  20 
82  . 
26  40 
26  40 
26  . 


29  20 
34  . 

34  40 

17  20 
28  . 

35  40 

27  20 

28  . 
31  20 
33  20 

18  . 

33  . 

19  20 
46  20 
86  . 

34  . 
86  . 
37  20 

85  . 
26  . 

33  20 

34  20 

86  20 

30  20 

26  20 
24  20 
37  . 
21  20 
88  40 

23  20 
80  , 
86  . 
34  40 

30  40 

24  . 
28  , 

27  20 
80  40 

31  40 

30  40 
16  40 

20  40 
85  40 

31  , 
28 

27  .. 
24  40] 


li 


w 

J 


ii 

56  40 
58  . 

57  40 

58  . 

44  40 
57  20 

49  . 

57  20 

58  20 

61  . 

50  20 

62  40 
58  40 
58  20 

64  . 
55  20 

54  . 

66  20 

53  40 
49  20 
49  20 

67  . 
67  40 

55  . 

65  20 
49  . 

54  . 

54  . 
69  20 
48  . 

60  40 
6140 

45  40 
58  .. 

61  20 

55  .. 
52  .. 

46  .. 
67  40 
43  40 

56  40 
54  . 
69  20 
67  . 
60  20 
65  40 
52  . 


i 


42  20 

38  40 

36  20 

39  40 
48  40 
52  .. 
46  20 

40  40 

44  40 
89  20 
47 

86  20 
46  30 
89  30 

45  20 

87  40 

88  .. 

41  20 

46  40 

43  20 

44  80 
48  20 

37  20 
51  10 
50  40 

42  20 

89  10 
44  40 
41  40 
35  20, 
48  40. 

50  40 

88  20 

46  10 

47  20 
47  20 
41  40 

89  40 
41  20. 

40  lO' 
44  60; 
44  40* 

40  20 

51  80 

41  20 
42 


Ii 

» i4 

36  20 

36  48 
36  6 

32  84 

33  60 
41  88 

34  24 
36  14 
88  4 
36  20 

82  8 

36  32 
33  4S 

38  36 

37  6 

86  26 
36  30 

87  54 

87  52 

32  . 

83  34 

88  8 

36  30 

37  60 
88  12 

33  6 
85  4 
33  18 

35  16 
31  24 

33  46 

39  40 

34  24 

35  44 
35  18 

35  12 

33  16 
81  56 

36  56 

31  14 

32  42 
32  32 

38  2 

37  24 

34  22 
83  4 
81  42 


Number 

of  Days  from  Sowing  to 

Harvesting. 


4l 

I 

o 


I 

104 
106 
110 
110 
105 
111 

94 
106 
105 
104 
105 
105 
111 
111 
112 
112 
111 
112 
105 
112 
105 
104 
110 
105 
106 
111 
101 
HI 
106 

94 
106 
104 
101 
105 
112 
101 

95 
105 
105 
104 

97 
112 
105 
105 

95 
100 
105 


QQ 
)2i 


I 

110 
113 
118 
118 
112 
113 
107 
111 
110 
111 
113 
112 
118 
113 
113 
118 
113 
112 
112 
113 
113 
109 
113 
113 
113 
110 
112 
118 
113 
111 
118 
112 
111 
112 
113 
112 
111 
112 
113 
113 
112 
112 
110 
112 
112 
108 
113 


I 

106 
111 
109 
110 
102 
112 

96 
110 
106 
101 
103 
105 
111 
108 
111 
111 
111 
108 
103 
HI 
103 
103 
100 
112 
111 
109 
106 
112 
112 
107 
109 
106 
101 
103 
109 
105 
105 
106 
111 
107 

99 
112 
110 
105 
102 
105 
106 


•a 


i 

Q 

111 
109 
109 
106 
106 
112 

98 
113 
113 
105 
108 
107 
108 
102 
111 
109 
105 
108 
110 
112 
108 
110 
110 
101 
103 
114 
105 
107 
109 
100 
107 
105 
104 
111 
109 

99 
100 
110 
102 
103 
108 
108 
HI 
104 

99 
107 
106 


I 

125 
126 
125 
117 
117 
126 
118 
126 
122 
123 
125 
119 
118 
104 
126 
126 
126 
125 
125 
117 
116 
118 
126 
125 
123 
123 
125 
117 
126 
116 
118 
120110 

116  106 
H8'109 
110112 
H9|10-  r 

118  ia->j 

117  110 
122  UOf 
119  109| 


119 
121 
119 


107 
113 
111 


1051 


120 
118 
120 


1071 
110 


B — 2 
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The  twelve  varieties  of  spring  wheat  which  have  given  the  largest  crops  at  the 
several  experimental  farms  in  1901  are  the  following  : — 

OE:n'RAL  EXPERIMENTAL  FARM,  OTTAWA,  ONT. 

Per  aero. 
Bush.  Lbs. 

7.  Australlaiip  No.  19... 29  10 

8.  Red  Fife 29  10 

9.  Hungarian 29  10 

10.  Preston 28  40 

U.  Minnesota,  No.  181 28  40 

12.  Beauty 28  80 


1.  Ooose...  ..  ..  .. 

2.  Hastings 

3.  Huron 

4.  Herisson  Bearded. 

5.  White  Fife 

6.  Beaudry 


Per  acre. 

Bush. 

Lbs. 

33 

50 

83 

50 

32 

•  • 

22 

•  ■ 

31 

10 

29 

60 

An  average  crop  of  30  bushels  30  lbs.  per  acre. 


EXPERIMENTAL   FARM   FOR  THB   MARITIME   PROVINCES,   NAPPAN,   N.S. 


Per  acre. 
Bush.  Lbs. 

1.  Roumanian 40 

2.  Weldon 35  20 

3.  Advance 35  20 

4.  Hastings 34  40 

6.  Beaudry 34  40 

6.  Crown 34  40 


Per  acre. 
Bush.  Lbi. 


7.  Hungarian •  ••  ••  ..  34 

8.  Colorado 34 

9.  White  Connell 34 

10.  Norval •  34 

11.  Clyde 34 

12.  Preston • 33 


An  average  crop  of  84  bushels  50  lbs.  per  acra 


EXPERIMENTAL   FARM  FOR  MANITOBA,    BRANDON,  MAN, 


Per  acre. 
Bush.  Lbs. 

1.  Goose •• 42 

2.  Crown 38 

3.  Admiral 37       20 

4.  Progress 37 

5.  Clyde 36       40 

6.  Red  Fife 36       40 


7.  Monarch.. 

8.  Stanley 

9.  White  Russian.... 

10.  Australian,  No.  13. 

11.  Vernon 

12.  Beauty 


Per  acre. 

Bush.  Lbs. 

86       20 
36 


86 
85 
85 


•  • 


40 

40 


An  average  crop  of  36  bushels  57  lbs.  per  acre. 


EXPERIMENTAL   FARM   FOR  THE  NORTH-WEST   TERRTPORIES,   INDIAN  HEAD,   N.W.T. 


Per  acre. 

Bush.  Lbs. 

1.  Mason 67 

2   Huron 66  40 

8.  Australian,  No.  13 66  40 

4.  Countess 65  20 

6.  Ooose 63 

6.  Rideau 62  40 


Per  acre. 
Bush.  Lbs. 

7.  Rio  Grande 63 

8.  Stanley 61       40 

9.  Es^sex 61        20 

10.  Duwn 61 

11.  Clyde 60       40 

12.  Beaudry ••  ••  ..      60       40 


An  average  crop  of  63  bushels  13  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  BRITISH  COLUMBIA,  AGASSIZ,  B.a 


Per  acra. 
Bush.  Lbs. 

1.  Roumanian •  •.  ••  52 

2.  Bbert 51  SO 

8.  Blair 51  10 

i.  Stanley 50  40 

».  Countess 50  40 

8.  Hastings ••  ..  ••  ..  50 


Per  acre. 
Bush.  Lbs. 


7.  ChPAter •  ••  ••  .• 

8.  Cartier • , 

9.  Australian,  No.  9 

10.  Essex.. 

IL  Crawford • 

12.  Captor..  ••  ••  ••  ••  ••  ••  ••  ••  •• 


49 
48 
48 
47 
47 
47 


20 
40 
40 
20 
80 


An  average  crop  of  49  bushels  32  lbs.  per  acre. 
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The  twelve  varieties  of  spring  wheat  which  liave  given  the  largest  crops  iu  1901, 
taking  the  average  of  the  results  obtained  on  all  the  experimental  farms,  are  : 


1.  Roumanian. 

2.  }iuron 

3.  Goose 

4  Stanley.... 
5.  Hasting... 
€.  Preston.... 


Per  acre. 

Bush. 

Lbs. 

41 

38 

40 

44 

40 

30 

39 

40 

39 

18 

38 

62 

Per  acre. 
Bush.  I.bs. 


7.  Hungarian 38 

8.  Clyde 38 

9.  Australian,  No.  13 38 

10.  Speltz 38 

11.  Countess 38 


12.  Red  Fife. 


38 


50 
46 
42 
36 
12 
8 


An  average  crop  of  39  bushels  20  lbs.  per  acre. 


The  average  crop  of  all  the  varieties  of  ppring  wheat,  tested  at  each  of  the  experi- 
mental farms  in  1901,  was  as  follows  : — At  Ottawa,  22  bushels  50  lbs.  per  acre  ; 
Xappan,  28  bushels  63  lbs.;  Brandon,  30  bushels  9  lbs.;  Indian  Head,  65  bushels  49 
lbs.,  and  Agassiz,  42  bushela  14  lbs.  The  average  return  given  by  the  whole  of  the 
varieties  of  spring  wheat  at  all  the  farms  was  35  bushels  59  lbs.  per  acre. 


TRIAL  PLOTS  OF  PEASE. 

The  varieties  of  pease  under  test  in  1901  in  the  uniform  trial  plots  numbered 
fifty-seven.  Among  these  there  are  thirty  cross-bred  sorts  which  have  been  originated 
at  the  experimental  farms.  These  are  Agnes,  Alma,  Archer,  Arthur,  Bedford,  Bright, 
Bruce,  Carleton,  Chelsea,  Cooper,  Dover,  Duke,  Elder  Elliot,  Fcnton,  Fergus,  Gregory, 
Herald,  Kent,  King,  Lanark,  Mackay,  Macoun,  Nelson,  Pearl,  Perth,  Pic  ton.  Prince, 
Trilby  and  Vincent.  These  were  sown  in  plots  of  one-fortieth  of  an  acre  each  at 
Ottawa,  Nappan  and  Agassiz,  and  one-twentieth  of  an  acre  at  Brandon  and  Indian 
Head.  The  quantity  of  seed  used  per  acre  has  varied  from  two  to  three  bushels, 
depending  on  the  size  of  the  pea.  The  dates  of  sowing  were  as  follows  : — Ottawa, 
April  29  ;  Nappan,  May  2  ;  Brandon,  May  4  to  8  ;  Indian  Head,  May  15,  and  at 
Agassiz,  April  15, 


»— 2J 
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UNIFORM  TEST  PLOTS  OF  PSASE. 


Nahs  of  Varibtt. 


YlBLD  PER  ACRB  AT  THB 

SEVERAL  Experimental  Faehs 
Season  of  1901. 


1 
2 
S 
4 
6 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
80 
31 
32 
83 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
60 
61 
62 
63 
64 
65 
66 
67 


Cooper 

English  Grey 

Paragon. 

Nelson 

French  Canner. 

Bruce. 

CentenniaL 

Vincent. 

Elder 

Cbaucellor 

Kent 

Arthur 

Victoria 

Carleton 

Alma. 

Elliot 

King  .^ 

Canadian  Beauty 

Picton 

Golden  Vine 

Lanark 

Bright 

Bedford 

Large  White  Marrowfat 

Perth 

Prussian  Blue 

Mackay 

Pride 

Mummy 

PearL 

Prince 

Daniel  O'Rourke 

Creeper 

New  Potter 

Wisconsin  Blue 

Duke 

Oddfellow 

Agnes 

Black -eyed  Marrowfat 

White  Wonder. 

Archer 

Maooun 

Multiplier 

Gregory. 

Early  Britain 

Crown 

Harrison's  Glory 

Elephant  Blue 

Prince  Albert 

Fergus 

Chdsea. 

Dover 

Herald 

Fen  ton 

Trilby 

German  White 

Grass  Pea 


w 

ai 

s 

a 

i 

i 

a 

s- 

6 

^ 

m 

i  i 

«  h) 

PQ  i^ 

PQ  h^ 


33 
32 
32 
32 
31 
31 
31 
30 
30 
.SO 
30 
30 
30 
30 
30 
30 
29 
29 
29 
29 
29 
28 
28 
2S 
28 
27 
27 
27 
27 
27 
26 
2(J 
26 
26 
26 
26 
26 
26 
25 
25 
25 
24 
24 
24 
24 
24 
24 
24 
24 
24 
23 
22 
21 
20 
19 
18 
16 


20  41  20  36 

36  40  29 

43  20  43 

42  40  30 

40  40  40  33 

4042  4031 

20'S5  2029 


40 


40 
40 


35  20.32 


40 


46 
45 
42 
50 
48 
36 
.S6 
44 
41 
33 
42 
40 
40 
46 
25 
43 
40 
20  40 
20'42 
20;46 


20 
20 
20 


40,16 
5  2030 
40  31 
..35 
..41 
40  34 
40  37 
40  38 


20 
20 


20 
20 


20 
20 
40 
40 
40 
40 


40 
20 

•  • 

40 
40 
40 
40 
20 


40 
40 
20 

■  • 

20 
20 
40 


36 
50 
.38 
.38 
38 
42 
42 
42 
43 
44 
38 
41 
42 
42 
43 
48 
40 
44 
38 
40 
43 
45 
42 
42 
42 
36 
37 
40 
22 


38 
34 
41 
35 
33 
25 
30 
31 
..|35 
40,36 
..29 
40  34 
40  39 
27 
38 
40  29 
40  31 
..41 
40,33 
40  35 


20 
40 


33 
33 


..!30 
20  33 
34 


40 
20 
40 


20 
20 

•  • 

40 
40 
40 
20 


41 
28 
42 
36 
38 
35 
28 
31 
29 
34 
33 
28 
36 
32 
38 
32 


60 

•  • 

10 

•  • 

60 
60 

•  ■ 

30 
40 

•  • 

60 
20 
50 
20 
SO 
60 
40 
20 

•  • 

60 
40 
20 

■  • 

40 
20 

•  • 

20 
40 
20 

•  • 

40 
60 
20 
30 
20 
20 
10 

20 
20 
40 
40 
30 
20 
30 

•  « 

20 

•  • 

40 
20 

•  • 

30 
40 

«  • 

40 
20 


I 


1 


73 


pq  1-^ 


50 
48 
69 
51 
49 
51 
49 
47 
40 
50 
52 
50 
45 
50 
47 
50 
56 
49 
48 
53 
52 
46 
43 
51 
48 
50 
45 
60 
50 
46 
49 
59 
47 
51 
44 
46 
66 
53 
50 
57 
48 
51 
40 
58 
53 
54 
46 
52 
49 
47 
39 
49 
41 

53 
60 
36 


40 
20 
40 

•  • 

40 
20 


20 


I 


PQ  1^ 


47 
64 
49 
64 

50 
52 
60 
49 
52 
48 
52 
20  51 
20  47 
40  52 
4051 
20  42 
..47 
40  37 
..52 
20  48 


20 

•  • 

20 


49 
39 
44 
20!55 
40  56 
40  48 
20  58 
20  50 
..44 


20 


48 


40  54 
48 
48 
57 
20  47 
40  60 
..41 
40  56 
20  47 
..64 


20 


45 


20,42 
40  46 
40  55 
..59 
20  52 
..60 
..67 
20  66 
40,59 
20,38 
..38 
20  46 


40 


40 
52 
52 
24 


10 

•  • 

40 


80 
40 

60 
40 


60 

«  • 

20 
20 
20 
20 
20 
10 
20 
20 
20 
40 
20 

•  ft 

40 
60 
20 


10 
40 
20 
40 

•  • 

20 
60 
10 
20 
20 

•  • 

30 

•  • 

20 
30 
40 

40 

•  • 

40 
40 
40 
20 
60 

m    • 

40 


3  JS 

PQ  ¥A 

41  42 

42  10 
46  32 

43  10 

41  .. 

42  .. 

39  14 

38  68 
37  22 

40  66 

41  40 

43  36 

42  20 
40  64 

40  86 

41  10 

42  84 

36  62 

42  34 
41   8 

40  64 

37  . 

34  20 

41  48 
41  40 
40  44 

40  30 

45  86 

39  32 

39  48 

41  16 

40  26 

38  34 

43  401 
38  60 

42  8 
42  . 
42  62 

38  14 
42  16 

39  .. 

40  28 

36  46 

46  64 
42  40 
42  44 
40  44 
40  16 

40  62 

41  8 

35  86 

37  12 

36  6 

37  40 

38  64 
41  48 
26  20 


Number  of  Days 

FROM 

[SowiKo  TO  Habvistino. 


• 

4i 

m 

d 
O 

ii 

( 

1 

1 

t. 

t 

<? 

« 

Q 

Q 

108 

113 

108 

120 

95 

108 

99 

108 

105 

118 

111 

118 

113 

113 

113 

119 

107 

121 

96 

107 

107 

121 

108 

112 

114 

119 

107 

118 

107 

108 

106 

118 

111 

113 

106 

112 

108 

119 

106 

HI 

105 

119 

109 

118 

108 

118 

107 

118 

107 

111 

99 

108 

103 

119 

105 

118 

108 

117 

114 

121 

106 

108 

98 

116 

105 

107 

US 

117 

110 

118 

108 

113 

108 

118 

107 

118 

112 

117 

100 

107 

111 

113 

112 

118 

112 

118 

104 

118 

106 

107 

106 

116 

104 

108 

106 

108 

114 

117 

110 

121 

112 

121 

108 

119 

113 

120 

103 

118 

105 

119 

100 

111 

114 

121 

I 


1  H 

Head. 
N.W. 

ai 

a 

.g 

« 

3 

^ 

fit 

A 

< 

tfl 

t. 

« 

eS 

A 

Q 

122 

115 

127 

112 

121 

118 

108 

119 

108 

113 

113 

118 

129 

113 

104 

116 

129 

118 

111 

107 

124 

116 

115 

113 

126 

118 

124 

116 

114 

116 

125 

118 

116 

109 

126 

116 

116 

109 

U9 

115 

121 

113 

128 

120 

119 

116 

127 

117 

118 

114 

116 

111 

124 

119 

119 

115 

122 

110 

126 

119 

126 

111 

116 

107 

103 

114 

130 

116 

116 

113 

106 

116 

HI 

113 

119 

112 

106 

114 

108 

104 

124 

116 

127 

119 

127 

113 

126 

113 

117 

116 

124 

114 

116 

118 

127 

114 

130 

113 

104 

116 

123 

113 

126 

116 

124 

113 

119 

113 

127 

116 

117 

107 

127 

120 

117f 
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The  twelve  yarietics  of  pease  which  have  given  the  largest  crops  at  the  several 
ezi)erimental  farms  during  1901,  are  the  following  : — 

CENTRAL  EXPERIMENTAL  FARM,  OTTAWA,  ONT. 


Perpcre. 
Bush.  Lbs. 


1.  Cooper 83 

2.  English  Grey 82 

3.  Paragon 82 

4.  Nelson 82 

5.  French  Canner 81 

6.  Bruce 81 


20 


40 
40 


Per  acre. 
Bush.  Lba. 

7.  Centennial 81       20 

8.  Vincent 80       40 

9.  Elder 80       40 

10.  Chancellor 80       40 

11.  Kent 80       40 

12.  Arthur 80 


An  average  crop  of  31  bushels  23  lbs.  per  acre. 


EXPERIMENTAL   FARM   FOR  THE  MARmME   PROVINCES,   NAPPAN,   N.S. 


Per  acre. 
Bush.  Lbs. 


1.  Arthur 50 

2.  Pearl 60 

3.  Gregory 48 

4.  Victoria 48 

5.  Pride 46 

6.  Elder 46 


*  * 
40 


40 
40 


Per  acre. 
Bush.  Lbs. 


7.  Bright 46 

8.  Chancellor 45 

9.  Fergus 45 

10.  Billot ^ 44 

11.  Agnes 44 

12.  Crown 44 


20 
20 
40 
40 

•  • 


An  average  crop  of  46  bushels  40  lbs.  per  acre. 


EXPERIMENTAL   FARM  FOR  MANITOBA,   BRANDON,   MAN. 


Bush.  Lbs. 
Per  acre. 

1.  Paragon ••  43 

2.  Gregory 42  80 

3.  Macoim 41  40 

4.  Picton 41  20 

5.  Victoria 41  2t 

e.  New  Potter 41  20 


Per  acre. 
Bush.  Lbs. 


7.  Mummy 89 

8.  King 88 

9.  German  White 88 

10.  Crowi. 88 

11.  Elliot 88 

12.  Prince 88 


40 
50 
40 
40 
10 


An  average  crop  of  40  bushels  18  lbs.  per  acre. 


EXPERIMENTAL   FARM   FOR  THE  NORTH-WEST  TERRFFORIES,    INDIAN   HEAD,   N.W.T. 


Bush.  Lbs. 
Per  acre. 

1.  Oddfellow 66 

2.  Pride «0       20 

8.  German  White 60 

4.  Paragon 69       40 

6.  Daniel  O'Rourke 59 

6.  Gregory 58       40 


7.  White  Wonder 

8.  King 56 

9.  F  nton 54 

10.  Crown 54 

11.  Agnes 53 

12.  Golden  Vine 63 


Per  acre. 
Bush.  Lbs. 
57 


.  ■ 

a  . 

40 
20 
40 
20 


An  average  crop  of  57  bushels  43  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  BRITISH  COLUMBIA,  AGASSIZ,  B.C. 

Per  acre. 
Bush.  Lbs. 
64 


1.  English  Grey 

2.  Harrison's  Glory 60       40 

3.  Duke 60 

4.  Early  Britain 59 

5.  Pride 69 

6.  Fergus 69 


Per  acre. 
Bush.  Lbs. 


7.  Mackay 58 

8.  A    hur 57 

9.  New  Potter 67 

2C     10.  Elephant  Blue 57 

20  I  11.  Agnes 66 


12.  Perth. 


56 


60 
50 
80 

• . 
60 


An  average  crop  of  58  bushels  61  lbs.  per  acre. 
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The  twelve  varieties  of  pease  which  have  given  the  largest  crops  in  1901,  taking^ 
the  average  results  obtained  on  all  the  experimental  fanns,  are  the  following  : — 


Per  acre. 
Bush.  Lbs. 

1.  Gregory 45  54 

2.  Pride 45  86 

3.  Paragon 45  32 

4.  New  Potter 43  40 

5.  Arthur 43  36 

6.  Nelson 43  10 
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7.  Agnes 

8.  Crown 

9.  Early  Britain. 42 

10.  King 42 

11.  Picton 42 

12.  Victoria 42 


Per  acre. 
Bush.  Lbs. 
42       62 


44 
40 
34 
34 
20 


An  average  crop  of  43  bushels  86  lbs.  per  acre. 


The  average  crop  of  all  the  varieties  of  pease  tested  at  each  of  the  experimental 
farms  in  1901  was  as  follows  : — At  Ottawa,  27  bushels  per  acre  ;  Nappan,  41  bushels  ; 
Brandon,  33  bushels  53  lbs.;  Indian  Head,  50  bushels  4  lbs.,  and  at  Agassiz,  49  bushels 
57  lbs.  The  average  return  given  by  the  whole  of  the  varieties  at  all  the  farms  was 
40  bushels  23  lbs.  per  acre. 


TRIAL  PLOTS  OF  INDIAN  CORISr. 


The  number  of  varieties  of  Indian  c^m  which  have  been  tested  in  1901  is  thirty- 
four.  These  were  planted  in  rows  three  feet  apart  and  the  plants  thinned  out  to  six 
or  eight  inches  apart  in  the  rows.  The  dates  of  planting  were  as  follows : — At  Ottawa, 
May  28  ;  Nappan,  June  3  ;  Brandon,  May  29  ;  Indian  Head,  May  22,  and  at  Agassiz, 
May  20  and  21. 

All  the  corn  was  cut  green  and  put  into  the  silo  for  the  winter  feeding  of  stock. 
The  dates  of  cutting  were  : — At  Ottawa,  September  18  ;  Nappan,  September  27  ; 
Brandon,  September  6  ;  Indian  Head,  September  2,  and  at  Agassiz,  October  14.  The 
yield  per  acre  has  been  calculated  in  each  case  from  the  weight  obtained  from  two 
rows,  each  66  feet  long. 
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UNEFORM  TEST  PLOTS  OF  INDIAN  CORN. 


Kami  or  Vabixtt. 


1 1  Saperior  Fodder.... 

2*  Early  Mastodon 

3'lilarly  BuUer 

4;Rviial  Thorol)red  White  Flint. 

5:£ztra  £ar)^  Huron 

6:Giant  Prolific  Ensilage. 

7 :  Cloud*B  Early  Yellow 

8  Selected  Learning. 

()  Red  Cob  Ensilage 

10|  Evergreen  Sugar 

11  Champion  White  Pearl 

12, Country  Gentleman. 

ISSanford 

HiSalzer's  All  Gold 

15 Mammoth  Cuban.....  •••..., 
le.Canada  White  Flint. 

17  Pride  of  the  North 

18  Compton's  Early , 

19l  White  Cap  Yellow  Dent 

20  King  of  the  Earliest , 

2l'Mamm.  Eight  rowed  Flint . . .  < 

22'Black  Mexican , 

23JEarly  Yellow  Long  Eared. ... , 

24  Longfellow. 

25 

26 

27 


29 
90 
31 
32 
33 
34 


North  Dakota  White. . 
Angel  of  Midnight. . . . 

Pearce's  Proliiic 

North  DakoU  Yellow. 
Kendall's  Early  Giant 
Early  August. , 


Saber's  Earliest  Ripe. 
Extra  Early  Szekely.. , 
Yellow  Six- weeks  •• .  • , 
MitcheU's  Early 


Yield  per  Acre  at  the  several  Experimental  Farms, 

Season  of  190L 


Ottawa, 
Ont. 


Na^pan, 
N.  S. 


Per    acre.  Per  acre. 
Tons.  Lbs.  Tons.  Lbs. 


24 
24 
23 
23 
22 
22 
22 
22 
22 
21 
21 
20 
19 
19 
19 
18 
18 
18 
18 
IS 
17 
16 
16 
15 
14 
14 
14 
14 
13 
10 
9 
9 
9 
8 


840 
400 
1,300 
200 
1,760 
1,540 
1,510 


1,120 

460 

1,360 

1,820 

1,380 

040 

1.840 

1,R20 

1,H20 

1,300 

80 

1,420 

1,660 

1,220 

360 

1,700 

1,480 

1,260 

1,040 

1,280 

240 

700 

260 

40 

1,600 


13 
20 
16 
14 
14 
14 
19 
17 
14 
13 
17 
12 
14 
14 
17 
13 
15 
14 
13 
14 
13 
13 
16 
15 
12 
14 
12 
13 
13 

9 
10 

8 
10 

9 


620 

150 

1,220 

1,700 

1.370 

1,370 

1,600 

100 

1.700 

1,500 

320 

1,850 

270 

50 

650 

400 

1,800 

50 

400 

50 

620 

1,720 

1,000 

250 

750 

1,370 

760 

050 

9fw> 

1,S<M) 
900 

L600 
550 
370 


Brandon, 
Man. 


Per  acre. 
Tons.  Lbs. 


19 
17 
17 
23 
19 
18 
18 
18 
19 
18 
18 
16 
20 
23 
19 
16 
20 
17 
18 
18 
19 
18 
21 
19 
20 
15 
20 
17 
17 


940 

1,112 

1,376 

860 

1,600 

1,752 

300 

1,752 

1,600 

1,092 

1,^)6 

1,660 

920 

464 

280 

1,660 

cm 

980 
1,224 

564 
1,732 

168 
1,956 
1,204 
1,448 
1,152 
1,184 
1,904 

452 


Indian 

Uf^ad, 

N.W.T. 


11  1,364 

U  704 

11  176 

14  512 


Per  acre. 
Tons.  Lbs. 

23  860 
26  1,724 

21  900 
20  524 
19      544 

25  1,480 

24  388 

23  200 

22  180 

23  1,784 
19  1,600 
22  1.850 
16  500 

24  180 

24  388 
22   220 

26  800 

19  1.996 

20  920 

16  200 

20  1,844 

17  640 
17   452 

21  1,560 

21  504 

22  1,408 

23  1,520 
17  1,738 
17  188 
19   558 

12  tOSO 

13  1,324 
19  1,^»4 
12  1,244 


Per  acre. 
Tons.  Lbs. 


Agassis, 
B.C. 


15 
20 
15 
22 
15 
12 
12 
17 
16 
11 
16 

9 
13 
17 
17 
11 
16 
19 
20 
16 
22 

7 
13 
15 
15 
10 
10 

9 
13 

6 

6 


1,570 

700 

1,460 

220 

800 

1,410 

1,520 

540- 

1,770 

1,430 

1,440 

150 

1,060 

210 

820 

1.860 

1.000 

1.820 

1,250 

1,660 

1,.320 

520 

1,280 

1,900 

360 

1,890 

20 

1,800 

1,610 

1,120 

1,440 


Average 

of 

all  Farms. 


Per  acre. 
Tons.  Lbe. 


6     660 
5      450 


19 
21 
19 
20 
18 
18 
19 
19 
19 
17 
18 
16 
16 
19 
19 
16 
19 
18 
18 
16 
18 
14 
17 
17 
16 
15 
16 
14 
15 
11 
9 
10 
11 
10 


558 

1,617 

51 

1,601 

815 
1,910 
1,070 
1,318 

250 
1.785 
1,436 

974 
1,714 
1,257 

512 

1,196 

1,215 

03 

619 
1,311 
1,787 
1,342 

382 
1,066 
1,752 
1,400 

647 

1,488 

94 

179 
1,897 
1,472 

238 
86 


*Seed  not  reoeiyed  at  Brandon. 
**Did  not  germinate  well  at  Agasris. 


The  six  yarieties  of  Indian  com  which  have  given  the  heaviest   crops   at   the 
several  experimental  farms  during  1901,  are  the  following  : — 

CENTRAL  EXPERIMENTAL  FARM,  OTTAWA,  ONT. 


Per  acre. 

Tone.  Lbf . 

L  Superior  Fodder 24      840 

2.  Early  Mastodon 24       4A0 

t.  Early  Butler 2S    1,800 


Per  acre. 
Tons.  Lbs. 

4.  Pural  Thoro'bred  White  Flint..    23      SOS 

5.  Extra  Early  Huron 22    1,7S0 

S.  Giant  Prolific  Ensilage..  • 22    1,510 


An  average  crop  of  23  tons  1,007  lbs.  per  acre. 
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EXPERIMEKTAL   FABM  FOR  THE   MARITIME   PROVINCES^   NAPPAN,   K.S. 


Per  acre. 
TonB.  Lbs. 

1.  Early  Mastodon 20       160 

2.  Cloud's  Early  Yellow 19    1,600 

8.  Mammoth  Cuban 17      650 


4.  Pride  of  the  North...  . 

5.  Champion  White  Pearl. 

6.  Selected  Leaming , 


Per  acre. 

Tons.  Lbs. 

.  17  650 
.  17  820 
.    17       100 


An  average  crop  of  18  tons  245  lbs.  per  acre. 


EXPERIMENTAL   FARM  FOR  MANITOBA,   BRANDON,  MAN. 


Per  acre. 

Tons.  Lbs. 

1.  Rural  Thoro'bred  White  Flint...    23       860 

2   Salzer's  All  Gold 23       464 

8.  Early  Yellow  Long-eared 21    1,956 


4.  North  Dakota  White. 

5.  Pearce's  Prolific 

6.  Sanford 


Per  acre. 

Tons.  Lbs. 

.  20  1,448 
.  20  1,184 
.    20       920 


An  average  crop  of  21  tons  1,472  lbs.  per  acre. 


EXPERIMENTAL   FARM   FOR  THE  NORTH-WEST   TERRITORIES,   INDIAN   HEAD,   N.W.T. 


Per  acre. 
Tons.  Lbs. 

1.  Early  Mastodon 26    1J24 

2.  Pride  of  the  North 26       800 

8.  Giant  Prolific  Ensilage 25    1,1^0 


Per  acre. 

Tons.  Lbs. 

4.  Cloud's  Early  Yellow 24       888 

6.  Mammoth  Cuban 24       8SS 

6.  Salzer's  All  Gold 24      180. 


An  average  crop  of  25  tons  493  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  BRITISH  COLUMBIA,  AGASSIZ,  B.C. 


Per  acre. 
Tons.  Lbs. 

1.  Red  Cob  Ensilage 16    1,770 

2.  Early  Yellow  Long-eared 13    1.280 

8.  Sanford 13    1,060 


Per  acre. 

Tons.  Lbs. 

4.  Cloud's  Early  Yellow 12    1,520 

6.  Giant  Prolific  Ensilage 12    1,410 

6.  Canada  White  Flint 11    1.860 


An  average  crop  of  13  tons  1,150  lbs.  per  acre. 


The  six  varieties  of  Indian  corn  which  have  given  the  heaviest  crops  in  1901, 
taking  the  average  of  the  results  obtained  on  all  the  experimental  farms,  are  the 
following  : — 


Per  cere. 
Tons.  Lbs. 

1.  Early  Mastodon 21    1.617 

2.  Rural  Thoro'bred  White  Flint....    20    1,501 
8.  Selected  Leaming 19    1,318 


Per  acre. 

Tons.  Lbs. 

4.  Salzer's  All  Gold 19    1^7 

6.  Pride  of  the  North 19    1,815 

6.  Cloud's  Early  Yellow 19    1,070 


An  average  crop  of  20  tons  830  lbs.  per  acre. 
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The  average  weight  cut  green  of  all  the  varieties  of  Indian  com  tested  at  each 
of  the  exx>erimental  farms  in  1901  was  as  follows  : — At  Ottawa,  17  tons  1,811  lbs.  per 
acre  ;  Nappan,  14  tons  199  lbs.;  Brandon,  18  tons  488  lbs.;  Indian  Head,  20  tons 
1^11  lbs. ;  and  at  Agassiz,  13  tons  1,953  lbs.  The  average  return  given  by  the  whole 
of  the  varieties  at  all  the  farms  was  16  tons  1,932  lbs.  per  acre. 


TRIAL  PLOTS  OF  TUENIPS. 

Twenty-nine  varieties  of  turnips  were  tested  during  1901,  sown  on  drills  or  on 
the  flat  2i  feet  apart  Two  sowings  were  made  at  each  farm,  the  second  sowing  about 
two  weeks  later  than  the  first  The  dates  of  sowing  will  be  found  in  the  accompany- 
ing table,  the  dates  on  which  the  roots  were  pulled  were  as  follows  : — ^At  Ottawa, 
October  14  ;  Nappan,  October,  80  ;  Brandon,  October  10  ;  Indian  Head,  October  11, 
and  at  Agassiz,  November  11.  The  yield  per  acre  lu  each  case  has  been  calculated 
from  the  weight  of  roots  gathered  from  two  rows,  each  66  feet  long. 
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The  crops  of  the  two  sowings  of  turnips  at  the  experimental  farms  in  1901  have 
averaged  per  acre  as  follows  : — 

Tons.     Lbs. 

Central  Experimental  Farm,  first  sowing 32  1,420 

"                         "            second  sowing 25  1,582 

Experimental  Farm,  Nappan,  first  sowing 34  297 

"                       "        second  sowing 26  18S 

"                 Brandon,  first  sowing 23  1,049 

"                       "          eecond  sowing 12  1,617 

"                 Indian  Head,  first  sowing 29  899 

"                           "             second  sowing  ....  24  951 

"                !Agassiz,  first  sowing 42  886 

"                       "          second  sowing 39  442 

Average  crop  from  all  the  plots  at  all  the  farms,  first  sowing,  32  tons  910  lbs.; 
second  sowing,  25  tons  1,356  lbs.,  showing  an  advantage  in  favoiir  of  the  first  sowing 
of  6  tons  1,554  lbs.  per  acre.  It  will  be  seen  that  the  early  sown  plots  have  given  tho 
larger  crops  at  all  the  experimental  farms. 

The  six  varieties  of  turnips  which  have  given  the  heaviest  crop  at  the  several 
experimental  farms  during  the  season  of  1901  are  the  following.  (Where  not  other- 
wise stated  the  quantities  given  are  all  from  the  early  sown  plots)  :— 


J*?- 


CENTRAL  EXPERIMENTAL  FARM,  OTTAWA,  ONT, 


Per  acre. 
Tons.  Lbs. 

1.  Carter's  Elephant 41    1.820 

2.  Hartley's  Bronze *1    l»jJ5 

a.  Drummond  Purple  Top 


40       620 


Per  acre. 
Tons.  Lbs. 

4.  Halewood's  Bronze  Top 89    1,530 

5.  Hall's  Westbury 87    1,240 

6.  Sutton's  Champion 37    1,240 


An  average  crop  of  39  tons  1,640  lbs.  per  acre. 

EXPERIMENTAL   FARM   FOR  THE   MARITIME   PROVINCES,    NAPPAN,   N.fiL 


Per  acre. 
Tons.  Lbs. 

1.  Hartley's  Bronze 44    1,100 

2.  Carter's  Elephant «      i&o 

8.  New  Arctic *1 


600 


Per  acre. 
Tons.  Lbs. 

4.  Imperial  Swede 40      850 

5.  Perfection  Swede 37    1,900 

6.  Mammoth  Clyde 87    1,076 


An  average  crop  of  40  tons  1,262  lbs.  per  acre. 


EXPERIMENTAL   FARM  FOR  MANITOBA,    BRANDON,   MAM. 


Per  acre. 
Tons.  Lbs. 

1.  Hairs  Westoury «1    l.«24 

«.  HarUey's  Bronze 80    l,6iz 

r  Prizewinner S®      ^20 


Per  acre. 

Tons.  Lbs. 

4.  Mammoth  Clyde 27    1,704 

6.  Prize  Purple  Top 26    1,064 

6.  New  Arctic 26       636 


An  average  crop  of  28  tons  1,860  lbs.  per  acre. 
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EXPERIMENTAL    FARM    FOR   THE   NORTH-WEST   TERRITORIES,    INDIAN   HKAD,    N.W.T. 


Per  acre. 
Tons.  Lbs. 

1.  Monarch 41       104 

2.  Perfection  Swede 39       144 

S.  Selected  Purple  Top 87    l.ifOO 


Per  acre. 
Tons.  Lbs. 

4.  Prize  Purple  Top  (second  sowing)    86        72 

5.  Webb's  New  Renown 85    1,808 

6.  Sutton's  Champion 84    1,696 


An  average  crop  of  37  tons  954  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  BRITISH  COLUMBIA,  AGASSIZ,  B.C. 


Per  acre. 
Tons.  Lbs. 

1.  Emperor  Swede 49        10 

2.  Magnum  Bonum 48    1,020 

3.  Imperial  Swede 47       8S0 


Per  acre. 
Tons.  Lbs. 

4.  East  Lothian 46    1,720 

5.  Prize  Purple  Top 46        70 

6.  Kangaroo  (second  sowing) 45    1«080 


An  average  crop  of  47  tons  380  lbs.  per  acre. 

The  six  varieties  of  turnips  which  have  produced  the  heaviest  crops  in  1901,  tak- 
ing  the  average  of  the  results  obtained  on  all  the  experimental  farms,  are  the  fol- 
lowing : — 


Per  acre. 
Tons.  Lbs. 

1.  Hartley's  Bronze 37    1,148 

2.  Hall's  Westbury 35    1,471 

8.  Imperial  Swede 84    1,709 


Per  acre. 
Tons.  Lbs. 

4.  Carter's  Elephant 34    1,188 

5.  Prize  Purple  Top 84       422 

6.  Sutton's  Champion.... 34       251 


An  average  crop  of  35  tons  365  lbs.  per  acre. 


TRIAL  PLOTS  OF  MAXGELS. 


Twenty-five  varieties  of  mangels  have  been  under  test  during  1901,  all  sown  on 
drills  or  on  the  flat  in  rows  2}  feet  apart.  Two  sowings  were  made  at  each  farm,  the 
second  sowing  about  two  weeks  later  than  the  first.  The  dates  of  sowing  will  be 
found  in  the  accompanying  table  ;  the  dates  on  which  the  roots  were  pulled  were  as 
follows  : — ^At  Ottawa,  October  14  ;  Nappan,  October  17  ;  Brandon,  September  24  ; 
Indian  Head,  October  1,  and  at  Agassiz,  November  6.  The  yield  per  acre  has  been 
calculated  in  each  case  from  the  weight  of  roots  gathered  from  two  rows,  each  66 
feet  long. 
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The  early  sown  mangels  have  given  larger  crops  at  all  of  the  experimental  farms. 

The  six  varieties  of  mangels  which  have  produced  the  heaviest  crops  at 
the  several  experimental  farms  during  1901  are  the  following.  (Unless  otherwise 
stated,  the  yields  given  are  all  from  the  earliest  sown  plots)  :^ 


CENTRAL  EXPERIMENTAL  FARM,  OTTAWA,  ONT. 


Per  acre. 
Tons.  Lbs. 

1.  Champion  Yellow  Globe 45    1,080 

2.  Mammoth  Yellow  Intermediate...    44    1,110 

3.  Yellow  Intermediate 44      110 


Per  acre. 
Tons.  Lbs. 

4.  Giant  Yellow  Intermediate 43       790 

5.  Prize  Winner  Yellow  Globe 42    1,800 

6.  Norbiton  Giant 42    1*470 


An  average  crop  of  43  tons  1,727  lbs.  per  acre. 


EXPERIMENTAL   FARM   FOR  THE   MARITIME    PROVINCES,    NAPPAN,   N.8. 


Per  acre. 
Tons.  Lb4. 

1.  Gate  Post 39    1,200 

2.  Golden  Fleshed  Tankard 37    1,075 

3.  Mamm.  Yellow  Intermediate  (2nd 

sowing) 37       250 


Per  acre. 
Tons.  Lbs. 

4.  Yellow  Fleshed  Tankard 36    1,755 

5.  Half  Long  Sugar  Rosy 35    1J76 

6.  Giant  Yellow  Globe 36       620 


An  average  crop  of  37  tons  112  lbs.  per  acre. 


EXPERIMENTAL   FARM  FOR  MANITOBA,   BRANDON,   MAN. 


Per  acre. 
Tons.  Lbs. 

1.  Half  Long  Sugar  White 46       400 

2.  Mammoth  Long  Red 37    1,768 

8.  Selected  Mammoth  Long  Red..  ..    37    1,240 


Per  acre. 
Tons.  Lbs. 

4.  Giant  Yellow  Globe 86    1.920 

5.  Norbiton  Giant 85      488 

6.  Yellow  Intermediate 84    1^68 


An  average  crop  of  38  tons  164  lbs.  per  acre. 


EXPERIMENTAL   FARM   FOR  THE  NORTH-WEST  TERRITORIES,   INDIAN  HEAD,   N.W.T. 


Per  acre. 
Tons.  Lbs. 

1.  Prize  Mammoth  Long  Red 30    1,380 

2.  Ward's  Long  Oval-shaped 29       740 

8.  Prize  Winner  Yellow  Globe  (2nd 

sowing) 29        80 


Per  acre. 

Tons.  Lbs. 

4.  Canadian  Giant 28  1,948 

6.  Selected     Manunoth    Long    Red 

(2nd  sowing) 28  1,816 

6.  Mammoth  Oval-shaped..  ••  .•  ••  28  1,552 


An  average  crop  of  29  tons  586  lbs  per  acre. 


EXPERIMENTAL  FARM  FOR  BRITISH  COLUMBIA,  AGASSIZ,  B.a 


Per  acre. 
Tons.  Lbs. 

1.  Giant  Yellow  Intermediate 26      120 

2.  Mammoth  Yellow   Intermealate....24       840 
8.  Lion  Yellow  Intermediate 22    1,000 


Per  acre. 
Tons.  Lbs. 

4.  Yellow  Intermediate 21    1,065 

5.  Mammoth  Oval -shaped  (2nd  sow- 

ing)     21       690 

6.  Selected  Mammoth  Long  Red...    21      240 


An  average  crop  of  22  tons  1,642  lbs.  per  acre. 
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The  six  varieties  of  mangels  which  have  produced  the  heaviest  crops  in  1901,  tak- 
ing the  average  of  the  results  obtained  on  all  the  experimental  farms,  are  : 


Per  acre. 
Tons.  Lbs. 

1.  Half  Long  Sugar  White 32    1.446 

2.  Giant  Yellow  Globe 31    1,037 

3.  Giant  Yellow  Intermediate 31       783 


Per  acre. 

Tons.  Lbs. 

4.  Yellow  Intermediate 30    1,789 

6.  Norblton  Giant 30    1,776 

6.  Mammoth  Yellow  Intermediate..    30    1,4S6 


An  average  crop  of  31  tons  720  lbs.  per  acre. 


TRIAL  PLOTS  OF  CARROTS. 


Twenty  different  sorts  of  carrots  were  tested  during  1901,  all  sown  on  drills  or  on 
the  flat  in  rows  two  feet  ajmrt..  Two  sowings  were  made  in  eat;h  case,  the  second 
sowing  two  weeks  later  than  the  first.  The  dates  of  sowing  will  be  found  in  the  ac- 
companying table  ;  the  dates  on  which  the  carrots  were  pulled  were  as  follows  : — ^At 
Ottawa,  October  14  ;  Nappan,  October  30  ;  Brandon,  October  12  ;  Indian  Head, 
October  12,  and  at  Agassiz,  November  5.  The  yield  per  acre  in  each  case  has  been 
calculated  from  the  weight  of  roots  gathered  from  two  rows,  each  66  feet  long. 
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Tbo  six  varieties  of  carrots  which  have  produced  the  heaviest  crops  during  the 
eeason  of  1901  are  the  following.  (Unless  otherwise  stated,  the  yields  given  are  all 
from  the  earliest  sown  plots)  : — 

CENTRAL  EXPERIM^AL  FARM^  OTTAWA,  ONT. 


Per  acre. 

Tons.  Lbs. 

L  Half  Long  White 43       790 

2.  New  ^liite  Intermediate 42    1,140 

I.  Mammoth  White  Intermediate...    40    1,510 


Per  acre. 
Tons.  Lbtf* 

4.  Giant  White  VosseB 88       890 

5.  Iverson'B  Champion 87       580 

6.  Half  Long  Chantenay 87       260 


An  average  crop  of  39  tons  1,860  lbs.  per  acre. 


EXPJfiRDfENTAIi  FARM  FOR  THE   MARITIMB   PROVINCES,   NAPPAN,   N.S. 


Per  acre. 
Tons.  Lbs. 

1.  Giant  White  Vosges 31       700 

2.  Ontario  Champion 80    1.050 

8.  Mammoth  White  Intermediate...    29    1,400 


Per  acre. 

Tons.  LbB. 

4.  White  Belgian 29    1,400 

6.  New  White  Intermediate 28       100 

6.  Improved  Short  White 27      450 


An  average  crop  of  29  tons  850  lbs.  per  acre. 


EXPERIMENTAL   FARM  FOR  MANITOBA,    BRANDON,   MAN. 


Per  acre. 

Tons.  Lbs. 

L  Giant  White  Vosges 21       240 

2.  Half  Long  V^ite 20       480 

8.  OnUrio  Champion 20      480 


Per  acre. 
Tons.  Lbs. 

4.  VThite  Belgian 19    1,600 

5.  New  White  Intermediate 19    1,600 

6.  Yellow  Intermediate 17    1,640 


An  average  crop  of  19  tons  1,673  lbs.  per  acre. 


EXPERIMENTAL   FARM   FOR   THE   NORTH-WEST   TERRITORIES,    INDIAN   HEAD,   N.W.T. 


Per  acre. 
Tons.  Lbs. 

1.  Ontario  Champion 12    1,740 

2.  New  White  Intermediate 12    1,608 

8.  lyerson's  Champion 12    1«212 


Per  acre. 
Tons.  Lbs. 

4.  Improved  Short  IVhitc  (2nd  sow- 

ing)     12    1.080 

5.  Half  Long  Chantenay 12       816 

6.  White  Belgian 12       816 


An  average  crop  of  12  tons  1,212  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  BRITISH  COLUMBIA,  AGASSIZ,  B.C. 


Per  acre. 
Tons.  Lbs. 

1.  Improved  Short  White 30    1,220 

2.  iTerson's  Champion 80       720 

8.  Giant  White  VoBges 28    1,585 


Per  acre. 
Tons.  Lbs. 

4.  Green    Top    White    Or  the    (2nd 

sowing) 28    1,585 

5.  Half  Long  White  (2nd  sowing)..    28    1,585 

6.  Mammoth  White  Intermediate...    27    1,110 


An  average  crop  of  29  tons  301  lbs.  per  acre. 
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The  six  varieties  of  carrots  which  have  produced  the  heaTiest  crops  in  1901,  tak- 
ing: the  average  of  the  results  obtained  at  the  several  experimental  farms,  are  the 

following  : — 


Per  acre. 
Tons.  Lbs. 

1.  Half  Long  White 26       623 

2.  New  White  Intermediate 25    1,542 

3.  Giant  White  Vosges 25    M32 


Per  acre. 
Tons.  Lbs. 

4.  Ontario  Champion 26       634 

5.  Mammoth  White  Intermediate...    24      666 

6.  Improved  Short  White 23    1,448 


An  average  crop  of  25  tons  357  lbs.  per  acre. 


TRIAL  PLOTS  OF  SUGAR  BEETS. 


Seven  varieties  of  sugar  beets  have  been  tested  during  1901,  sown  on  drills  or 
on  the  flat  two  feet  apirt.  Two  sowings  were  made  at  each  farm,  the  second  sowing 
about  two  weeks  later  than  the  first.  The  dates  of  sowing  will  be  found  in  the  ac- 
companying table  ;  the  dates  on  which  the  roots  were  pulled  were  as  follows  : — ^At 
Ottawa,  October  14  ;  Nappan,  October  17  ;  Brandon,  September  24  ;  Indian  Head, 
October  1,  and  at  Agassiz,  November  6.  The  yield  per  acre  in  each  instance  has  been 
calculated  from  the  weight  of  roots  gathered  from  two  rows,  each  66  feet  long. 
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The  four  varieties  of  sugar  beets  which  have  produced  the  heaviest  crops  during 
the  season  of  1901  are  the  following.  (Unless  otherwise  stated,  the  yields  given  are 
all  from  the  earlier  sown  plots)  : — 

CENTRAL  EXPERIMENTAL  FARM,  OTTAWA,  ONT. 


Per  acre. 
Tons.  Lbs. 

1.  Red  Top  Sugar 84       640 

2.  Royal  Giant 88       6G0 


Per  acre. 
Tons.  Lbs. 

3.  f)ani8h  ImproTed •  ••  ..    S3       880 

4.  Danish  Red  Top 81    1,360 


An  average  crop  of  33  tons  497  lbs.  per  acre. 


EXPERIMENTAL   FARM   FOR  THE   MARITIME   PROVINCES,    NAPPAN,   N.S. 


Per  acre. 
Tons.  Lbs. 

1.  Improved  Imperial 83 

2.  Red  Top  Sugar  (2nd  sowing) 80       223 


Per  acre. 

Tons.  Lbs. 
8.  Danish  Red  Top  (2nd  sowing)...  28  1,760 
4.  Danish  Improved  (2nd  sowing)..    26    1,625 


An  average  crop  of  29  tons  1,400  lbs.  per  acre. 


EXPERIMENTAL   FARM  FOR  MANITOBA,    BRANDON,   MAN. 


Per  acre. 
Tons.  I^bs. 

1.  Red  Top  Sugar 30       984 

2.  Danish  Red  Top 29       844 


Per  acre. 
Tons.  Lbs. 

3.  Danish  Improved  (2nd  sowing)..    28       496 

4.  Improved  Imperial  (tnd  sowing)    26    1,856 


An  average  crop  of  28  tons  1,420  lbs.  per  acre. 


EXPERIMENTAL   FARM   FOR  THE  NORTH-WEST   TERRITORIES,    INDIAN   HEAD,   N.W.T. 


Per  acre. 

Tons.  Lbs. 

L  Royal  Giant 29    1,664 

2.  Improved  Imperial 27    1,440 


Per  acre. 
Tons.  Lbs. 

3.  Red  Top  Sugar 27       912 

4.  Danish  Red  Top  (2nd  sowing)....    26    1,744 


An  average  crop  of  27  tons  1,440  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  BRITISH  COLUMBIA,  AGASSIZ,  B.C. 


Per  acre. 
Tons.  Lbs. 

1.  Danish  Red  Top  (2nd  sowing)....    17       980 

2.  Royal  Giant  (2nd  sowing) 17       816 


Per  acre. 
Tons.  Lb«. 

3.  Improved  Imperial 16    1,990 

4.  Red  Top  Sugar 15        80 


An  average  crop  of  16  tons  1,454  lbs.  per  acre. 

The  four  varieties  of  sugar  beets  which  have  produced  the  heaviest  crops  in  1901, 
taking  the  average  of  the  results  obtained  at  the  several  experimental  farms,  are  the 

following  : — 

Per  acre. 

Tons.  Lbs. 

1.  Red  Top  Sugar 26    1,143 

£.  Daa»sh  Fed  Top 25    1.051 


Per  acre. 

Tons.  Lbs. 

8.  Improved  Imperial 24    1,764 

4.  Royal  Giant 24    1.61» 


An  average  crop  of  25  tons  ''94  lbs.  per  acre. 
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TKIAL  PLOTS  OF  POTATOES. 

Eighty-fieren  yarieties  of  potatoes  have  been  under  test  im  the  unifonn,trial  plots 
during  1901.  The  potatoes  to  be  planted  were  cut  into  pieces,  with  two  or  three  eyes 
in  each,  and  these  were  planted  in  rows  2|  feet  apart,  the  sets  being  placed  a  foot 
apart  in  the  rows.  The  following  were  the  dates  of  planting  and  digging  : — ^At 
Ottawa,  planted  May  28,  dug  September  5  ;  Nappan,  planted  May  17,  dug  September 
23  ;  Brandon,  planted  May  18,  dug  October  5  ;  Indian  Head,  planted  May  20,  dug 
October  8,  and  at  Agassiz,  planted  May  8  and  9  and  dug  October  22  : — 

UNIFORM  TEST  PLOTS  OF  POTATOES. 


Name  of  Variety. 


1 

2 

S 

4 

5 

6 

7 

8 

9 

10 

U 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 


24 
25 


27 
28 
29 
90 
81 
82 
38 
34 
85 
86 
37 
88 


Yield  at  thA  Sxtbbal  Exfbrimxmtal  Farms,  Skason  or  1901. 


Ottawa, 
Ont 


Per  acre. 
Bush.    Lbs. 


Dicer's  Standard. .... 

Late  Puritan 

Early  Wbite  Prize... 

L  X.L -.. 

UndeSam 

Bnmaby  Seedling. .  • . 
Canadian  Beauty  .... 
Sabean's  EHephant.. .. 

Green  Bioontain 

Seattle 

Tick's  Extra  Early... 

Money  Maker 

Amencan  Wonder.. . . 
Holbom  Abundance. . 
Burpee's  Extra  Early . 

Clay  Hose  

Maffgie  Murphy.  .  • . 

Early  Puritan 

Troy  Seedling 

Rural  Blush 

Rochester  Rose 


606 
608 
601 
492 
484 
479 
479 
478 
470 
462 
462 
469 
455 
463 
446 
444 
440 
435 
435 
433 
422 


«   Mclntyre 420 

S3   Cambridge  Russet....    420 


40 
41 
42 
48 
44 


Polaris 

Eariy  St.  George 

Carman  Nal 

State  of  Maine. 

Great  Divide..      .  . 

Early  Norther. 

Rawdon  Rose 

Earliest  of  All 

Vanier 

Enonnons 

Quaker  City 

Brown's  Rot  Proof.. . . 

Early  Harvest.. 

Irish  Gobbler 

Early  Sunrise 

Delaware 

Wonder  of  the  World . 

Everett 

General  Gordon 

Reeves' Rose 

Countfj  Grentlenan. . 


418 
418 
415 
418 
411 
409 
407 
407 
402 
402 
400 
898 
898 
396 
891 
389 
389 
886 
382 
876 
874 


48 
36 
48 

•  • 

86 
86 

•  • 

48 


48 
24 
12 
86 
24 

•  • 

86 
86 
24 
24 
12 
12 


48 
96 
24 
12 


86 
24 
12 
12 

•  • 

86 
24 
24 

•  • 

48 
12 


Na^Ign, 


Per  acre. 
Bush.  Lbs. 


846 
885 

269 
266 
270 
272 
404 
402 
266 
845 
836 
292 
209 
360 
211 
352 
286 
248 
374 
845 
264 
816 
362 
187 
808 
250 
222 
812 
272 
336 
187 
327 
362 
303 
356 
257 
290 
213 
279 

294 
275 
204 
292 


24 


12 
86 
48 
48 
86 
12 
24 
36 


48 
12 


86 

•  • 

48 

•  • 

48 


86 
48 
12 
24 
48 
36 

•  ■ 

48 

■  • 

36 
24 
24 
24 
24 
24 

48 

•  • 

36 
86 


Brandon, 


Per  acre. 
Bush.  Lbs. 


509 

476 

468 

628 

487 

561 

473 

619 

414 

837 

388 

620 

686 

414 

877 

469 

484 

480 

381 

473 

362 

377 

473 

844 

421 

539 

607 

462 

498 

418 

308 

609 

642 

513 

575 

639 

476 

326 

425 

617 

462 

476 

676 

491 


40 
40 
20 
20 
40 


40 
20 
20 
40 
40 
40 
20 
40 
20 

•  • 

20 
20 


40 

. . 
40 
40 

•  • 

40 

•  ■ 

40 


40 
40 
20 
40 

•  • 

40 
30 
20 


40 
40 
20 


Indian 

Head, 

N.W.T. 


Per  acre. 

Bush.  Lbs. 

576 

666  48 
890  24 
526  66 
567  28 
684  82 
620  40 
480 

667  4 
520  82 
292  16 
497  4 
699  28 
531  12 
292  16 
548  16 
644  16 
177  4 
482  8 
616 

390  24 

892  82 

646  8 

433  4 

428  48 

663  28 

678  8 

548  16 

875  28 

309  20 

371  12 

369  4 

373  20 

667  28 

896  48 

437  20 

486  24 

605  36 

603  44 

268  48 

381  86 

612  16 

406  20 

I  610  8 


^ 

lis, 

Average 

of  all 

Farms. 

Per  acre. 

Per 

ftcrd. 

Bush. 

Lbs. 

Bush. 

Lbs. 

• 

484 

16 

656 

86 

495 

34 

129 

54 

407 

58 

663 

18 

492 

31 

686 

24 

499 

14 

607 

12 

601 

2 

470 

48 

469 

46 

669 

48 

609 

1 

668 

18 

472 

20 

641 

12 

441 

18 

633 

86 

422 

38 

673 

12 

488 

40 

623 

36 

474 

60 

661 

12 

482 

9 

398 

12 

345 

11 

613 

48 

485 

34 

440 

•  • 

458 

61 

592 

54 

386 

54 

654 

24 

445 

80 

444 

24 

462 

19 

622 

36 

410 

17 

660 

•  • 

433 

26 

525 

48 

463 

26 

677 

86 

412 

4 

448 

68 

406 

12 

641 

12 

482 

3 

619 

12 

466 

10 

371 

48 

421 

10 

475 

12 

406 

16 

484 
396 
675 
606 
674 
53.'^ 
628 
314 
391 
643 
501 
475 
637 
608 
509 


24 

•  • 

12 
80 

■  « 

86 
86 
24 
86 
12 
54 
18 


390 
333 
456 
435 
471 
452 
431 
392 
365 
448 
419 
399 
456 
434 


18  455 


59 
60 
54 
19 
48 

7 
69 
49 
44 
15 
12 
43 
66 

1 
29 


*  Not  planted  at  Agassis.     t  Not  planted  at  Nappan. 
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UNIFORM  TEST  PLOTS  OF  POTATOES-OmdudwI. 


I 


45 
46 
47 
48 
49 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
78 
74 
76 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 


Name  of  Variety. 


Lee's  Favourite 

New  Queen.^ 

American  Giant 

Early  Michigan 

Sir  Walter  Kaleigh.. 

Flemish  Beauty 

Seedling  No.  7 

SeedlingNo.  230. .... 

Rural  No.  2 

Northern  Spy.. 

Sharpens  Seedling. . . . 

Dakota  Red 

Swiss  Snow  Flake. . . . 

Early  Rose 

Early  Ohio 

Pearoe*8  Extra  Early. 

Early  Market. 

Irish  Paisv 

Early  Andes. 

Bovee. 

Thorbiim 

Prize  Taker. 

RoseNo.  9. 

White  Beautv 

Chicago  Market 

Daisy 

Pearce's  Prize  Winner 

Carman  No.  3. 

Empire  State 

Ohio  «1unior. ......... 

Penn  Manor. 

Early  Six  Weeks. .... 
Beauty  of  Hebron .... 
Maules  Thoro'bred.. 

Hale's  Champion 

Reading  Giant. ..... 

Lizzie's  Pride 

New  Variety  Na  L . . 

Prolific  Rose 

Bill  Nye. 

darkens  No.  1 

Brownell's  Winner. . . 

Houlton  Rose 

UptoDate 

Pride  of  the  Market. 


Yield  at  the  Several  Experimental  Farms,  Season  of  1901. 


Ottawa, 
Ont. 


Per  acre. 
Bush.  Lbs. 


369 

36 

220 

369 

36 

264 

367 

24 

272 

367 

24 

171 

365 

12 

310 

365 

12 

288 

365 

12 

356 

360 

48 

308 

354 

12 

360 

354 

12 

286 

346 

24 

224 

343 

12 

290 

338 

48 

352 

336 

36 

187 

336 

36 

176 

336 

36 

297 

336 

86 

193 

336 

36 

418 

334 

24 

255 

334 

24 

191 

327 

48 

277 

325 

36 

290 

321 

12 

418 

319 

•  • 

316 

316 

48 

211 

314 

36 

200 

314 

86 

323 

312 

24 

341 

308 

•  • 

233 

308 

•  • 

275 

305 

48 

341 

303 

36 

220 

294 

48 

330 

290 

24 

268 

290 

24 

336 

286 

•  • 

209 

275 

•  • 

259 

270 

36 

253 

264 

•  • 

319 

253 

•  • 

341 

242 

•  • 

187 

231 

•  • 

832 

228 

48 

332 

226 

36 

211 

173 

48 

341 

Nappan, 
N.S. 


Per  acre. 
Bush.  Lbs. 


48 
36 
12 
12 
24 
12 
48 


24 
24 


36 

•  • 

12 
24 
12 
24 

•  • 

48 
12 
12 
24 

•  • 

12 


24 
36 

36 


12 
12 
12 


Brandon, 
Man. 


Per  acre. 
Bush.  Lbs. 


414 
469 
502 
410 
396 
388 
606 
466 
353 
606 
311 
425 
480 
440 
333 
495 
399 
414 
209 
462 
403 
374 
531 
653 
421 
597 
432 
418 
484 
311 
462 
392 
426 
513 
737 
403 
517 
414 
690 
520 
498 
546 
466 
212 
421 


20 
20 
20 
40 

•  • 

40 

•  ■ 

40 

•  • 

40 
20 
20 

•  • 

40 

•  ■ 

40 
20 

•  • 

•  ■ 

20 

•  • 

40 
40 
40 
40 
40 

•  • 

•  • 

40 

•  • 

20 
20 
20 

•  • 

20 

•  • 

20 
20 
40 
40 
20 
40 
40 
40 


Indian 

Head, 

N.W.T. 


Per  acre. 
Bush.  Lbs. 


396 
468 
699 
480 
398 
499 
505 
669 
315 
616 
486 
595 
548 
243 
362 
379 
298 
582 
260 
416 
392 
477 
671 
448 
573 
334 
492 
629 
624 
SOO 
631 
392 
430 
311 
477 
475 
541 
690 
366 
526 

433 

428 

458 


48 
40 
62 

•  • 

66 
12 
36 
36 
44 
32 
24 
12 
16 
12 
40 
44 
40 
24 
16 

•  • 

82 

62 
44 
44 
62 
66 
48 
20 
48 
48 
12 
32 
66 
28 
62 
44 
52 
66 
56 
66 

4 

48 

40 


^^ 


Per  acre. 
Bush.  Lbs. 


614 
621 
662 
600 
312 
606 
618 
624 
352 
616 
538 
682 
673 
437 
338 
347 
316 
680 
475 
629 
435 
613 
545 
413 
479 
658 
400 
585 
694 
365 
362 
343 
614 
479 
613 

610 
629 
386 
431 
364 
647 
642 
426 
430 


64 
24 
12 
30 
24 
6 
12 
48 


30 

•  * 

12 
38 
48 
86 
48 
48 
12 
12 
36 
48 
36 
36 
46 
48 
34 
12 

•  • 

12 

•  • 

12 
48 
46 
48 

24 

12 
32 

• . 
6 
48 
18 
48 
39 


Average 

of  all 

Farms. 


Per  acre. 
Bush.  Lbs. 


403 
416 
480 
386 
366 
429 
470 
466 
346 
475 
380 
467 
478 
328 
309 
371 
309 
466 
306 
406 
367 
416 
477 
409 
400 
401 
392 
457 
428 
312 
398 
830 
399 
373 
491 
843 
420 
431 
386 
414 
322 
418 
399 
209 
365 


8 
86 
65 

2 
83 
28 
17 
49 
67 
45 
16 
14 
31 
53 
33 
U 

4 

26 
49 
36 
18 
20 
38 
22 
40 
14 
48 
11 
48 

8 
24 
20 
10 
40 

8 
31 
46 
87 
10 
31 
66 

6 
33 
19 

9 


*  Not  planted  at  Agassiz.    f^ot  planted  at  Indian  Head* 
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THe  twelve  varieties  of  potatoes  whicli  have  produced  the  largest  crops  at  the 
screral  experimental  farms  during  the  season  of  1901  are  the  following  : — 

CENTRAL  EXPERIMENTAL  FARM,  OTTAWA,  ONT. 


Per  acre. 
Bush.  Lbs. 


1 
2. 
3. 


Dreer's  Standard 606 

Late  PuriUn .,  ..    503 

Early  White  Prize 601 


492 

Uncle  Sam. 484 

Bumaby  Seedling 479 


4.  I.  X.  L. 

6. 

6. 


48 
86 
48 

•  • 

86 


Pep  acre. 
Bush.  Lbs. 

7.  Canadian  Beauty 479       86 

8.  Sabean'a  Elephant 473 

9.  Green  Mountain 470 

10.  Seattle 462 

11.  Vick'8  Extra  Early 462 

12.  Money  Maker 459 


48 


48 


An  average  crop  of  481  bushels  15  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  THE   MARITIME   PROYINCES,   NAPPAN,   N.S. 


Per  acre. 
Bush.  Lbs. 

1.  Rose,  No.  9 418 

2.  Irish  Daisy 418 

3.  Canadian  Beauty 404       48 

4.  Sabean*8  Elephant 402       36 

6.  Late  Puritan 886 

6.  Troy  Seedling 374 


7.  Holborn  Abundance. 

8.  Rural,  No.  2 

9.  Seedling,  No.  7 

10.  Brown's  Rot  Proot.. 

11.  Clay  Rose. 


Per  acre. 

Bush. 

Lbs. 

360 

48 

360 

48 

856 

24 

856 

24 

352 

•  • 

12.  Cambridge  Russet 352 


An  ayerage  crop  of  378  bushels  24  lbs.  per  acre. 


EXPERIMENTAL   FARM  FOR  MANITOBA,    BRANDON,   MAN. 


Per  acre. 
Bush.  Lbs. 

1.  Hale's  Champion 737 

2.  I.  X.  L 623  20 

3.  Sabean's  Elephant 619  40 

4.  Daisy 697  40 

6.  State  of  Maine 597  40 

6.  Prolific  Rose 590  20 


Per  aci*e. 
Bush.  Lbs. 


7.  American  Wonder 586 

8.  Brown's  Rot  Proof 675 

9.  Reeve's  Rose 575 

10.  Bumaby  Seedling 561 

11.  White  Beauty 553 

12.  Brownell's  Winner 516 


40 
40 
40 

•  • 

40 
20 


An  ayerage  crop  of  597  bushels  3  lbs.  per  acre. 


EXPERIMENTAL   FARM   FOR   THE  NORTH-WEST   TERRITORIES,    INDIAN   HEAD,   N.W.T. 


Per  acre 
Bush.  Lbs. 

1.  Carman,  No.  1 663       28 

2.  Green  mountain 657         4 

8.  Maggie  Murphy 644       16 

4.  Carman,  No.  3 629       20 

5.  Northern  Spy 616       32 

6.  Rural  Blush 616 


Per  acre. 
Bush.  Lbs. 

7.  General  Gordon 612       16 

8.  Country  Gentleman 610         S 

9.  Delaware 603       44 

10.  American  Giant 599       52 

11.  American  Wonder 599       28 

12.  DakoU  Red 595        12 


An  ayerage  crop  of  620  bushels  31  lbs.  per  acre. 


L 
2. 

9 

4. 
6. 


EXPERIMENTAL  FARM  FOR  BRITISH  COLUMBU,  AGASSIZ,  B.C. 


Per  acre. 
Bush.  Lbs. 


Uncle  Sam 686 

Dakota  Red 682 

PoUris 677 

Vanier 675 

Money  Maker... 673 


6.  Swiss  Show  Flake 673 


24 

•  • 

26 
24 
12 
12 


Per  acre. 
Bush.  Lbs. 

7.  American  Giant 662       12 

8.  Mclntyre 660 

9.  Holborn  Abundance 651       12 

10.  Vick's  Extra  Early 633        86 

11.  Bovee 629       12 

12.  New  Variety,  No.  1 629       12 


An  ayerage  crop  of  661  bushels  5  lbs.  per  acre. 
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The  twelve  varieties  of  potatoes  whicli  have  produced  the  largest  crops  in  1901, 
taking  the  average  of  the  results  obtained  at.  all  the  experimental  farms,  are  the 
following  : — 


Per  acre. 
Bush.  Lbtf. 

1.  Babean's  Elephant 609         1 

2.  Burnaby  Seedling 501         2 

8.  Uncle  Sam 499       14 

4.  Late  PuriUn 495       34 

5.  I.  X.  L 492        81 

6.  Hale's  Cbampion 491         8 


Per  acre. 
Bush.  Lbs. 

7.  Money  Maker ..  ..    488       40 

8.  Clay  Rose 485       84 

9.  Dreer's  Standard 484       16 

10.  Holbom  Abundance 482         9 

11.  Carman,  No.  1 482         8 

12.  American  Giant 480       65 


An  average  crop  of  496  bushels  1  lb.  per  acre. 


The  average  crop  of  all  the  varieties  of  potatoes  tested  at  each  of  the  experimental 
farms  was  as  follows: — ^At  Ottawa,  880  bushels  21  lbs.  per  acre  ;  Nappan,  294  bushels; 
Brandon,  468  bushels  52  lbs.;  Indian  Head,  480  bushels  26  lbs.;  and  at  Agassiz,  528 
bushels  30  lbs.  The  average  return  given,  including  all  the  varieties  on  the  whole  of 
^e  farms,  was  430  bushels  26  lbs.  per  acre. 
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AYESAOE  OF  CEOPS  FOB  THE  LAST  FOXTB  TO  SEVEN  TEAES. 

The  results  of  ezperiments  with  different  varieties  of  the  more  important  agri- 
cultural crops  to  ascertain  their  relative  productiveness  become  much  more  reliable 
and  conclusive  when  the  average  experience  of  a  series  of  years  can  be  given.  In  this 
way  variations  arising  from  inequality  of  soil  and  variability  of  season  are,  to  a  largo 
extent  equalized  and  the  conclusions  reached  become  a  much  more  valuable  guide  to 
the  farmer  in  his  selection  of  seed.  The  longer  the  experiments  are  continued,  the 
more  accurate  are  the  indications  which  can  be  given.  The  experiences  here  recorded 
with  most  of  the  crops  under  test  now  cover  a  period  of  from  £ve  to  seven  years. 

i 

SIX  AND  SEVEN  TEARS'  EXPERIENCE  WITH  VARIETIES  OF  OATS. 

The  twelve  varieties  of  oats  which  have  averaged  the  heaviest  crops  at  the  sev- 
eral experimental  farms  during  the  past  six  and  seven  years  are  the  following  : — 

CENTRAL  EXPERDfENTAL  FARM,  OTTAWA,  ONT. 

Average  for  seven  years. 


Per  acre. 
Bush.  Lbs. 

1.  Banner 66  30 

2.  American  Triumpli 64  7 

8.  Joanette 63  11 

4.  HoUtein  Prolific 63  7 

6.  American  Beauty 61  24 

6.  Golden  Giant 61  16 


Per  acre. 
Bush.  Lbs. 

7.  Columbus 61       11 

8.  Golden  Beauty 60       28 

9.  Oderbruch 60       13 

10.  Improved  Ligowo 60       11 

11.  Abundance 69       29 

12.  Haslett's  Seizure 69       20 


An  average  crop  of  61  bushels  28  lbs.  per  acre. 


EXPERIMENTAL   FARM  FOR  THE   MARITIME   PROVINCES,   NAPPAN,  N.S. 


Average  for  six  and  seven  years. 


Per  acre. 
Bush.  Lbs. 

1.  Wallis 73  7 

2.  White  Russian 71  6 

3.  Oderbruch 70  28 

4.  Lincoln 70 

5.  Cream  Egyptian 69  14 

6.  Early  Blossom 69  11 


Per  acre. 

Bush.  Lbs. 

7.  Banner 69  8 

8.  White  Schonen 68  18 

9.  Golden  Beauty 68  11 

10.  Abyssinia 68  8 

11.  American  Beauty 67  26 

12.  Pense»  6  yrs 67  26 


An  average  crop  of  69  bushels  15  lbs.  -per  acre. 


EXPERIMENTAL  FARM  FOR  MANITOBA,  BRANDON,  MAN. 

Average  for  six  years. 


Per  acre. 
Bush.  Lbs. 

I.American  Beauty 96  82 

2  Banner 92  24 

8.  Bavarian M  4 

4  Early  Golden  Prolific 86  2 

6.  Golden  Beauty 83  26 

6.  White  Schonen 83  26 


Per  acre. 
Bush.  Lbs. 

7.  Holstein  Prolific 88       16 

8.  Golden  Giant 88         4 

9.  American  Triumph 83         9 

10.  Abundance 79         1 

11.  Columbus 78         6 

12.  Lincoln 78         1 


An  average  crop  of  84  bushels  27  lbs.  per  acre. 
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EZPERDfENTAL  FARM   FOB  THE  KORTH-WEST  TERRITORIES,   DTDIAN  HEAD,   M.W.T. 


Average  for  six  years. 


Per  aerd. 

Bush.  Lbs. 

1.  Abniidance 95  16 

2   American  Beauty 95  9 

8.  Columbus 93  22 

4   HolsteiD  Pralific 92  14 

6.  Golden  Beauty 90  28 

6.  Wade  Awake 89  81 


Per  acre. 
Buah.  Lbs. 

7.  Early  Golden  Prolific 89        1 

8.  American  Triumph 88       81 

9.  Banner 88       80 

10.  Bavarian 87       22 

11.  Early  Archangel 86         8 

12.  AbysBlnia 86         7 


An  average  crop  of  90  bushels  9  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  BRmSH  OOLUMBU,  AGASSIZ,  B.a 


Average  for  six  and  seven  years. 


1.  Golden  Giant 

2.  Banner 

8.  Lincoln 

4.  Buckbee'a  Illinois,  6  yrs.... 

6.  Early  Blossom 

6.  Early  Gothland 


.  •  • . 


Per  acre. 

Bush. 

Lbs 

68 

18 

66 

15 

64 

28 

63 

SI 

63 

19 

62 

28 

Per  acre. 
Bush.  Lbs. 

7.  Holstein  Prolific 62       14 

8.  Early  Golden  Prolific 61       88 

9.  Abyssinia 61       17 

10.  Bavarian 60       27 

11.  Oderbruch 60       28 

12.  Prolific  Black  Tartarian 60         8 


An  average  crop  of  63  bushels  1  lb.  per  acre. 


The  twelve  varieties  of  oats  which  have  produced  the  largest  average  crop  for  the 
past  six  or  seven  years  on  all  the  experimental  farms,  and  hence  may,  perhaps,  be 
regarded  as  worthy  of  being  placed  at  the  head  of  the  list  for  general  cultivation  in 
Canada,  are  the  following  : — 


Per  acre. 
Bush.  Lbs. 

1,  Banner 76  14 

2.  American  Beauty 76  83 

8.  Mennonite 75  23 

4.  Holstein  Prolific 72  31 

6.  Bavarian 72  21 

6.  Buckbee's  Illinois 72  4 


Per  acre. 
Bush.  Lbs. 


7. 


Golden  Beauty 71 

8.  Columbus 71 

9.  Golden  Giant 71 

10.  Barly  Golden  Prolific 71 

11.  Abundance 70 

12.  American  Triumph. •  ..  70 


82 

17 


20 


An  average  crop  of  72  bushels  24  lbs.  per  acre. 
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SIX  AND  SEVEN  YEARS*  EXPEllIENCE  WITH  VARIETIES  OF 

BARLEY. 

TWO-ROWED   BARLEY. 

The  six  varieties  of  two-rowed  barley,  which  have  averaged  the  heaviest  crops  at 
the  several  experimental  farms  during  the  -past  six  or  seven  years,  are  the  follow- 
ing : — 

CENTRAL  EXPERIMENTAL  FARM,  OTTAWA,  ONT. 

Average  for  seven  years. 


Per  acre. 
Bush.  Lbs. 

1.  Beaver 45       22 

2.  Canadian  Thorpe 44       24 

3.  Danish  Chevalier 44 


Per  acre. 
Fash.  Lbs. 

4.  French  Chevalier 42       4S 

6.  Nepean 41         t 

6.  Sidney 40       S8 


An  average  crop  of  43  bushels  7  lbs.  per  acre. 

EXPERIMENTAL   FARM   FOR  THE   MARITIME   PROVINCES,    NAPPAN,   N.8. 

Average  for  seven  years. 


Per  acre. 
Bush.  Lbs. 

1.  Beaver 44       40 

2.  French  Chevalier 43         4 

3.  Danish  Chevalier 41       41 


Per  acre. 
Bush.  Lbs. 

4.  Newton 41         8 

5.  Canadian  Thorpe 40       40 

6.  Nepean 40 


An  average  crop  of  41  bushels  46  lbs.  i>er  acre. 

EXPERIMENTAL  FARM  FOR  MANITOBA,  BRANDON,  MAN. 

Average  for  five  and  six  years. 


Per  acre. 
Bush.  Lbs. 

1.  French  Chevalier 46       25 

2.  Sidney 45       32 

3.  Nepean 44       41 


Per  acre. 
Bush.  Lbs. 

4.  Bolton 43       29 

5.  Newton 42       31 

6.  Victor,  5  yrs 42       16 


An  average  crop  of  44  bushels  13  lbs.  -per  acre. 

EXPERIMENTAL   FARM   FOR   THE   NORTH-WEST   TERRITORIES,    INDIAN   HEAD,    N.W.T. 

Average  for  six  years. 


Per  acre. 
Bush.  Lbs. 

1.  French  Chevalier 69       41 

2.  Danish  Chevalier 58       13 

8.  Prize  Prolific 54       83 


Per  acre. 

Bush.  Lbs. 

4.  Canadian  Thorpe 54       32 

6.  Sidney 54         8 

6.  Bolton 51       19 


An  average  crop  of  55  bushels  24  lbs.  per  acre. 
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EZPERQIENTAL  FARM  FOR  BRITISH  GOLUMBU^  AGASSIZ,  B.a 

Average  for  seven  years. 


1.  Canadian  Thorpe., 

2.  French  Chevalier. 

3.  Beaver 


Per  acre. 

Bush.  Lbs. 

38       13 
38       12 

38        11 


4.  Danish  Chevalier. 
6.  Kinver  Chevalier, 
6.  Prize  Prolific...  . 


Per  acre. 

Bush.  Lbs. 

87  21 
87  9 
36       88 


An  average  crop  of  37  bushels  33  lbs.  per  acre. 


The  six  varieties  of  two-rowed  barley  which  have  produced  the  largest  crops  for 
the  past  six  or  seven  years,  taking  the  average  of  the  results  obtained  on  all  the 
experimental  farms,  are  the  following  : — 


Per  acre. 
Bush.  Tibs. 


1.  French  Chevalier. 

2.  Beaver 

3.  Danish  Chevalier. 


46 
43 
43 


6 
89 
31 


Per  acre. 

Bush.  Lbs. 

4.  Canadian  Thorpe 48       26 

6.  Nepean 42         7 

6.  Newton 42         8 


An  average  crop  of  43  bushels  27  lbs.  per  acre. 


SIX-ROWED  BARLET. 

The  six  varieties  of  six-rowed  barley  which  have  averaged  the  heaviest  crops  at 
the  several  experimental  farms  for  the  past  six  or  seven  years,  are  the  following  : — 

CENTRAL  EXPERIMENTAL  FARM,  OTTAWA,  ONT. 

Average  for  seven  years. 


Per  acre. 
Bush.  Lbs. 

1.  Odessa 53       14 

2.  Mensury 62       20 

3.  Royal 60       26 


Per  acre. 
Bush.  Lbs. 

4.  Pioneer 49       19 

5.  Stella 46       41 

6.  Oderbruch 46       24 


An  average  crop  of  49  bushels  24  lbs.  per  acre. 

EXPERIMENTAL   FARM   FOR  THE   MARHIME   PROVINCES,   NAPPAN,   N.S. 

Average  for  seven  years. 


Per  acre. 
Bush.  Lbs. 

1.  Mensury 62       29 

2.  Odessa 46       82 

8.  Oderbruch 46       29 


Per  acre. 

Bush.  Lbs. 

4.  Baxter 44       28 

6.  Trooper 44       U 

6.  Surprise 43       81 


An  average  crop  of  46  bushels  3  lbs.  per  acre. 

EXPERIMENTAL  FARM  FOR  MANITOBA,  BRANDON,  MAN. 

Average  for  six  years. 


Per  acre. 
Bush.  Lbs. 

1.  Mensury 54         1 

2.  Trooper 

8.  Common 


62 
61 


25 
29 


Per  acre. 
Bush.  Lbs. 

4.  Nugent 60       15 

5.  Summit 60         8 

6.  Surprise ••      48       81 


An  average  crop  of  51  bushels  9  lbs.  per  acre. 
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EXPERIMENTAL  FAKM   FOR   THE  NORTH-WEST   TERRITORIES,   INDIAN   HEAD,    M.W.T. 


Average  for  six  years. 


Per  acre. 
Bush.  Lbs. 


1.  Odessa 

2.>ReDule'8  Improved. 
Z.  Mensury , 


ei 

60 
59 


19 
28 
41 


Per  acre. 

Bush.  Lb3. 

4.  Trooper 68       29 

6.  Common 57         3 

6.  Baxter 66       17 


An  average  crop  of  58  bushels  46  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  BRITISH  COLUMBIA,  AGASSIZ,  B.C. 

Average  for  six  and  seven  years. 


1.  Mensury 

2.  Baxter,  6  yrs. 
S.  Royal 


Per  acre. 

Bush.  Lbs. 

89  S 
88  7 
87        87 


Per  acre. 

Bush.  Lbs. 

4.  Odessa 37       29 

6.  Common 37         9 

6.  Nugent 85       32 


An  average  crop  of  37  bushels  28  lbs.  per  acre. 

The  six  varieties  of  six-rowed  barley  which  have  produced  the  largest  crops  for 
the  past  six  or  seven  years,  taking  the  average  of  the  results  obtained  at  all  the 
experimental  farms,  are  the  following  : — 


Per  acre. 
BuBh.  L 

1  Mensury 51       29 

2  Odessa 48       19 

8.  Trooper 47         4 


Per  acre. 

Bush.  libs. 

4.  Common 46       38 

6.  Royal 46        32 

6.  Oderbruch 46       36 


An  average  crop  of  47  bushels  34  lbs.  i>er  acre. 


FIVE  TO  SEVEN  YEAES'  EXPERIENCE  WITH  VARIETIES  OF  SPRING 

WHEAT. 


The  twelve  varieties  of  spring  wheat  which  have  averaged  the  heaviest  crops  at 
the  several  exx)erimental  farms  during  the  past  five  to  seven  years  ore  the  follow- 
ing : — 

CENTRAL  EXPERIMENTAL  FARM,  OTTAWA,  ONT. 


Average  for  six  and  seven  years. 


1.  Preston ^ 

2.  Wellman's  Fife 26 

8.  Huron 26 

4.  Goose 26 

6.  Colorado 25 

f.  Hungarian,  6  yrs 26 


Per  acre. 
Bush.  Lbs. 
28        31 


37 

16 

8 

89 


Per  acre. 
Bush.  Lbs. 


7.  Rio  Grande 26 

8.  Prlngle's  Champlain 24 

9.  Monarch 24 

10.  White  Fife 23 

11.  Stanley 23 


26     12.  Crown. 


23 


8 
48 

27 

n 

46 

38 


An  average  crop  of  2f  hushels  21  lbs.  per  acre. 
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EZPERIMENTAL   FARM  FOR  THE  MARITIME   PROTINOES,   KAPPAN,   N.S. 

Average  for  six  and  seven  years. 


Per  acre. 
Bush.  Lbs. 

1   White  CoDnell 34  43 

2.  Monarch,  6  yrs 34  26 

3.  Wellman's  Fife 34  6 

4.  Preston 33  11 

6.  Hungarian 33  2 

6.  White  Russian 32  64 


Per  acre. 
Bush.  Lbs. 


7.  Rio  Grande 82 

8.  Advance 32 

9.  Red  Fern 32 

10.  Huron 31 

11.  Goose •  31 

12.  Stanley 81 


28 
U 
14 

69 
64 
84 


An  average  crop  of  32  bushels  53  lbs.  per  acre. 


EXPERIMENTAL   FARM  FOR  MANITOBA,   BRANDON,   MAN. 

Average  for  five  and  six  years. 


1.  Goose 

2.  White  Fife.... 

3.  Crown 

4.  Red  Fife 

6.  Monarch 

6.  Preston,  6  jtb, 


Per  acre. 

Bush. 

Lbs. 

40 

48 

38 

17 

37 

36 

37 

6 

36 

57 

36 

41 

Per  acre. 

Bush.  Lbs. 

7.  Pringle's  Champlain 

8.  White  Connell 

..  ..  36  38 
....      36       23 

9.  Rio  Grande ..  .. 

....      36         6 

10.  White  Russian.. 

34       88 

11.  Wellman's  Fife 

12.  Advance 

..  ..      84         6 

..  ..      33        62 

An  average  crop  of  36  bushels  15  lbs.  per  acre. 


EXPERIMENTAL  FARM   FOR  THE  NORTH-WEST   TERRITORIES^   INDIAN  HEAD,   N.W.T. 

Average  for  six  years. 


Per  acre. 
Bush.  Lbs. 

1.  Huron 44  32 

2.  Red  Fife 44  12 

8.  Wellman's  Fife 43  17 

4.  Beaudry 43  2 

6.  Red  Fern 42  46 

6.  Preston 42  43 


Per  acre. 
Bush.  Lbs. 

7.  Percy 42  22 

8.  Stanley 41  67 

9.  White  Fife 41  38 

10.  Monarch 41  17 

n.  Alpha 41  7 

12.  Rio  Grande 40  60 


An  average  crop  of  42  bushels  28  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  BRITISH  COLUMBIA,  AGASSIZ,  B.C. 


Average  for  six  and  seven  years. 


Per  acre. 
Bush.  Lbs. 

1.  Countess,  6  yrs 30  10 

2.  Preston 29  46 

8.  Hungarian,  6  yrs 29  2 

4.  Huron 28  63 

6.  Vernon,  6  yrs 28  40 

6.  Red  Fife 28  37 


Per  acre. 
Bush.  Lbs. 

7.  Monarch 28       85 

8.  Dufferin,  6  yrs 28       32 

9.  Dawn,  6  yrs 28       80 

10.  Alpha 28         7 

11.  Red  Fern 28         6 

12.  Progress 27       48 


An  average  crop  of  28  bushels  44  lbs.  per  acre. 
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The  twelye  varieties  of  spring  wheat  which  have  produced  the  largest  crops  for 
the  past  six  or  seven  years,  taking  the  average  of  the  results  obtained  on  all  the 
experimental  farms,  an  : — 


Per  acre. 
Bush.  Lbs. 

1.  Preston \,  ..  ,,      88       68 

2.  Wellman's  Fife 83         8 

S.  Monarch 88         8 

4.  Goose 82       60 

5.  Huron 82       46 

ti.  Red  Fife 82       80 


7.  White  Fife 

8.  Hungarian 

9.  White  Connell 

10.  White  Russian , 

11.  Rio  Grande 

12.  Pringle's  Champlain 31 


Per  acre. 

Bush. 

Lbs. 

32 

29 

32 

10 

82 

6 

32 

6 

32 

6 

31 

66 

An  average  crop  of  32  bushels  36  lbs.  per  acre. 


FOUR  TO  SEVEN  TEARS'  EXPERIENCE  WITH  VARIETIES  OF  PEASE. 

The  twelve  varieties  of  pease  which  have  averaged  the  heaviest  crops  at  the  sev- 
eral experimental  fanos,  for  the  past  four  to  seven  years,  are  the  following  : — 


CENTRAL  EXPERIHEMTAL  FARM,  OTTAWA,  ONT. 


1. 
2. 
3. 
4. 
6. 
8. 


Arthur,  6  yrs 

Canadian  Beauty,  6 
Kent,  6  yrs, 


yrs. 


Paragon,  6  yrs 84 

Duke,  6  yrs 

Macoun,  6  yrs , 


Per  acre. 

Bush.  Lbs. 

37       36 

7. 

36       84 

8. 

84        38 

9. 

84        32 

10. 

88        46 

U. 

83        44 

12. 

Per  acre. 
Bush.  Lbs. 


Mummy,  6  yrs 

Black-eyed  Marrowfat,  6  yrs... 

Agnes,  6  yrs 

Prussian  Blue,  7  yrs 

Mackay,  6  3^s 

Creeper,  8  yrs •  ••  . 


82 
32 
32 
32 
82 
32 


65 

46 
38 
Zt 
23 
16 


An  average  crop  of  33  bushels  46  lbs.  per  acre. 


EXPERIMENTAL   FARM  FOB  THE   MABITIME    PROVINCES,    NAPPAN,   N.S. 


1.  Crown,  6  yrs..  • .. 

2.  Pride,  6  yrs 

8.  Centennial,  6  yrs 

4.  New  Potter,  6  yrs 

6.  Black-eyed  Marrowfat,  6  yrs.. 
6.  Duke,  6  yrs 


Per  acre. 

Bush. 

Lbs 

39 

*  60 

36 

20 

88 

7 

32 

17 

32 

■  • 

80 

27 

Per  acre. 

Bush.  Lbs. 

7.  Agnes,  6  yrs 30  4 

8.  Carleton,  6  yrs 30  8 

9.  Paraxon,  6  yrs 29  15 

10.  Multiplier,  6  yrs 28  60 

11.  Perth,  4  yrs 28  45 

12.  Archer,  4  yrs 28  26 


An  average  crop  of  31  bushels  37  lbs.  per  acre. 


EXPERIUENTAL   FARM  FOR  MANTFOBA,    BRANDON,   MAN. 


Per  acre. 

Bush.  Lbs. 

L  Pride,  7  yrs 46  26 

8.  Carleton,  6  yrs 44  60 

8.  Mummy,  7  yrs 44  40 

i.  New  Potter,  7  yrs 42  44 

6.  White  Wonder,  6  jrrs 42  42 

8.  King,  6  yrs 42  28 


Per  acre. 
Bush.  Lbs. 

7.  Trilby,  6  yrs 42         8 

8.  Crown,  6  yrs 41       53 

9.  Kent,  6  yrs 40       87 

10.  Prussian  Blue,  5  yrs 40         6 

11.  Archer,  6  yrs 40         4 

12.  Mackay,  6  yrs 39       53 


An  average  crop  of  42  bushels  17  lbs.  per  acre. 


48 


EXPEBIMENTAL   FARM   FOE   THE   NORTH-WEST   TERRITORIES,   INDIAN  HEAD,   N.W.T. 


Per  acre. 
Bush.  Lbs. 

1.  Trilby.  6  yrs 43  8 

2.  Paragon,  6  yrs 42  50 

8.  Crown,  6  yrs 41  30 

4.  Carleton,  5  yrs 40  46 

6.  White  Wonder,  4  yrs 39  27 

6.  Pride,  6  yrs 38  52 


Per  acret. 
Bush.  Lbs, 

7.  Archer,  4  yrs 88       47 

8.  Prince  Albert,  5  yrs 87       50 

9.  King.  4  yrs 87       40 

10.  Duke,  5  yrs 87       88 

11.  Perth,  4  yrs 87       80 

12.  Macoun,  6  yrs 87       16 


An  average  crop  of  39  bushels  26  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  BRITISH  COLUMBIA,  AGASSIZ,  B.C. 


1.  White  Wonder,  5  yrs. 

2.  King,  6  yrs 

8.  Early  Britain,  5  yrs.. 

4.  Victoria,  6  yrs 

6.  Perth 

6.  Arthur,  6  yrs 


Per  acre. 

- 

Bush.  Lbs. 

87       22 

7. 

37         8 

8. 

36        89 

9. 

86       27 

10. 

84        86 

11. 

84          8 

12. 

Elephant  Blue,  6  yrs..., 

Vincent,  6  yrs 

Chancellor,  6  yrs , 

Harrison's  Glory,  6  yrs. 

Archer,  5  yrs 

Prussian  Blue,  6  yrs.... 


Per  acre. 

Bush. 

Lbs. 

83 

42 

83 

10 

82 

40 

82 

86 

32 

88 

32 

81 

An  average  crop  of  34  bushels  23  lbs.  per  acre. 

The  twelve  varieties  of  pease  which  have  produced  the  largest  crops  for  the  past 
four  to  seven  years,  taking  the  average  of  the  results  obtained  at  all  the  experimental 
farms,  are  : — 


1.  Crown,  7  yrs 

S.  Pride,  7  yrs 

8.  Carleton,  6  yrs..  .. 

4.  Early  Britain,  6  yrs, 

5.  King,  6  yrs 

6.  New  Potter,  7  yrs.. 


Per  acre. 

Bush. 

Lbs. 

86 

40 

36 

•  • 

35 

36 

34 

53 

34 

36 

34 

30 

Per  acre. 
Bush.  Lbs. 


7.  Paragon,  6  yrs 84 

8.  Duke,  6  yrs 34 

9.  Perth,  5  yrs 33 

IC.  Agnes,  6  yrs 88 

11.  Archer,  6  yrs 33 

12.  Arthur,  6  yrs 83 


26 
23 
63 
62 
60 

n 


An  average  crop  of  34  bushels  41  lbs.  -per  acre. 


FIVE  TO  SEVEX  YEARS'  EXPERIENCE  WITH  VARIETIES  OF  INDIAN 

CORN. 


The  six  varieties  of  Indian  corn  which  have  averaged  the  heaviest  crops  at  the 

several  exi)erimental  farms,  during  the  past  five  to  seven  years,  are  the  following. 

(Where  not  otherwise  marked,  the  figures  given  are   the    results    of   seven   yearn* 

tests)  : —  ' 


CENTRAL  EXPERDIENTAL  FARM^  OTTAWA,  ONT. 


Per  acre. 
Tons.  Lbs. 

1.  Red  Cob  Ensilage 24       699 

2.  Rural  Thoro'bred  White  Flint....    23    1,937 
8.  Giant  Prolific  Ensilage 23    1,901 


4.  Cloud's  Early  Yellow,  6  yrs.. 

5.  Selected  Learning,  6  yrs 

6.  Champion  White  Pearl.. 


••  ••  •• 


Per  acre. 

Tons.  Lbs. 

.  23  1,745 
.  23  136 
21       172 


An  average  crop  of  23  tons  748  lbs.  per  acre. 
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EZPEBIMEMTAL   FARM   FOB  THE   MARITIIIB   PROVINCES,    NAPPAN,   N.S. 


Per  acre. 
Tons.  Lbs. 

1.  Rural  Thoro'bred  White  Flint....    17    1,245 

2.  Red  Cob  Bnsilage 16    1,030 

Z.  Selected  Learning,  6  yrs 16       578 


4.  Sanford 

5.  Pride  of  the  North. 

6.  Angel  of  Midnight. 


Per  acre. 
Tons.  Lbs. 

.  15  1,801 
.  15  1.529 
.   *15    1,326 


An  average  crop  of  16  tons  685  lbs.  per  acre. 


EXPERIMENTAL    FARM  FOR  MANITOBA,    BRANDON,   MAN. 


1.  Rural  Thoro'bred  White  Flint. 

2    Angel  of  Midnight 

3.  Cloud's  Elarly  Yellow,  5  yrs.... 


Per  acre. 

Tons.  Lbs. 

.  21  1.635 
.  20  986 
.     19    1,020 


4.  Longfellow 

5.  Red  Cob  Ensilage , 

6.  King  of  the  Earliest,  6  yrs 


Per  acre. 

Tons.  Lbs. 

.  19  946 
.  18  1.978 
.     18    1,517 


An  average  crop  of  19  tons  1,680  lbs.  per  acre. 


EXPERIMENTAL   FARM    FOR   THE   NORTH-WEST   TERRITORIES,    INDIAN   HEAD,    N.W.T. 


Per  aero. 
Tons.  Lf^s. 

1.  Cloud's  Early  Yellow,  5  3^s 15       622 

2.  Early  Butler,  5  yrs 14       976 

3.  Giant  Prolific  Ensilage 13    1,842 


Per  acre. 
Tons.  Lbs. 

4.  Pride  of  the  North 18    1,250 

5.  Selected  Learning.  6  yrs 13       888 

6.  Mammoth  8-rowed  Flint 13       139 


An  average  crop  of  13  tons  1,963  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  BRITISH  COLUMBIA,  AGASSIZ,  B.O. 


Per  aero. 

Tons.  Lbs. 

L  Early  Butler,  5  yrs 24       7S0 

t.  Red  Cob  Ensilage 23    1.6'>2 

3.  Cloud's  Early  Yellow,  5  yrs 23       442 


4.  Selected  Learning.  6  3rrs...  , 

5.  King  of  the  Earliest,  6  yrs.. 

6.  Pride  of  the  North 


Per  acre. 

Tons.  Lbs. 

.  21  1.942 
.  20  1,675 
.     20    1,305 


An  average  crop  of  22  tons  949  lbs.  per  acre. 

The  six  varieties  of  Indian  com  which  have  produced  the  largest  crops  for  the 
past  five  to  seven  years,  taking  the  average  of  the  results  obtained  on  all  the  experi- 
mental farms,  are  : — 


Per  acre. 
Tons.  Lbs. 

L  Cloud's  Early  Yellow,  5  yrs 19    1.001 

2.  Red  Cob  Ensilage 19       661 

8.  Rural  Thoro'bred  White  Flint....    19       134 


Per  acre. 
Tons.  Lbs. 

4.  Selected  Learning.  6  yrs 18    1,210 

5.  Early  Butler,  5  yrs 18       9o8 

6.  Giant  Prolific  Bnsilage 17    1,976 


An  average  crop  of  18  tons  1,655  lbs.  per  acre. 
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FIVE  AND  SIX  TEABS'  EXPERIENCE  WITH  VAEIETIES  OP  TURNIPS. 

m 

The  six  varieties  of  turnips  which  have  averaged  the  heaviest  crops  at  the  several 
experimental  farms,  during  the  past  five  and  six  years,  are  the  following.  (Where  not 
otherwise  marked,  the  figures  given  are  the  results  of  six  years'  tests)  : — 

CENTRAL  EXPERIMENTAL  FARM,  OTTAWA,  ONT. 


Per  acre. 

Tons.  Lbs. 

1   Carter's  Elephant 86       817 

2.  Selected  Purple  Top 86    1»747 

8.  Perfection  Swede 88    1,790 


Per  acre. 

Tons.  Lbs. 

4.  Shamrock  Purple  Top,  6  yrs....    83    1,649 

6.  Hall's  Westbury,  6  yrs 88        83 

6.  Hartley's  Bronze 82    1,670 


An  average  crop  of  33  tons  1,856  lbs.  per  acre. 


EXPERIMENTAL   FARM  FOR  THE   MARFTIME   PROVINCES,   NAPPAN,   N.S. 


Per  acre. 
Tons.  Lbs. 

1.  Hartley's  Bronze 86    1.824 

2.  Halewood's  Bronze  Top,  6  yrs....    34    1,927 
8.  Perfection  Swede 34    l,o69 


Per  acre. 

Tons.  Lbs. 

4.  Carter's  Elephant 84    1.078 

6.  Shamrock  Purple  Top,  6  yrs..  ..    83    1,779 
6.  Mammoth  Clyde 83        81 


An  average  crop  of  34  tons  1,043  lbs.  per  acre. 

EXPERIMENTAL   FARM  FOR  MANITOBA,    BRANDON,   MAN. 


Per  acre. 
Tons.  Lbs. 

1.  Hartley's  Bronze 24    1,315 

2.  Hall's  Westbury,  5  yrs 23    1,137 

8.  Perfection  Swede 23       838 


Per  acre. 

Tons.  Lbs. 

4.  Selected  Purple  Top 23      728 

6.  Prize  Winner 23       567 

6.  SkirTlngs 22    1,452 


An  average  crop  of  23  tons  245  lbs.  per  acre. 


EXPERIMENTAL   FARM   FOR  THE  NORTH-WEST   TERRITORIES,   INDIAN  HEAD,   N.W.T. 


1.  Perfection  Swede 

2.  Halewood's  Bronze  Top. 
8.  Selected  Purple  Top..  . 


Per  acre. 

Tons.  Lbs. 

.  23  862 
.  22  849 
.  22   771 


Per  acre. 
Tons.  Lbs. 

4.  Hall's  Westbury,  5  yrs 22       298 

5.  Hartley's  Bronze 21       430 

6.  Shamrock  Purple  Top,  5  yrs..  ..    20    1,858 


An  average  crop  of  22  tons  95  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  BRITISH  COLUMBIA,  AGASSIZ,  B.C. 


Per  acre. 
Tons.  Lbs. 

1.  Bangholm  Selected 44    1,186 

2.  Halewood's  Bronze  Top,  5  yrs....    41    1,084 

3.  Selected  Purple  Top 41       i97 


Per  acre. 
Tons.  Lbs. 

4.  Hall's  Westbury 40      612 

5.  Perfection  Swede 40       450 

6.  Jumbo 89       856 


An  average  crop  of  41  tons  564  lbs.  per  acre. 


The  six  varieties  of  turnips  which  have  averaged  the  heaviest  crops  at  the  several 
experimental  farms,  for  the  past  five  and  six  years,  are  : — 


Per  aero. 
Tons.  Lbs 

1.  Purple  Top  Swede 81      206 

2.  Perfection  Swede 31       202 

8.  Halewood's  Bronze  Top,  5  yrs....    30       783 


Per  acre. 
Tons.  Lbs. 

4.  Hall's  Westbury'  5  yrs 80      579 

5.  Hartley's  Bronze 29    1.700 

6.  Bangholm  Selected,  5  yrs 29    1,648 


An  average  crop  of  30  tons  853  lbs*  per  acre. 
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FIVE  Airo  SIX  YEAES'  EXPERIENCE  WITH  VARIETIES  OP  MANGELS. 

The  six  iwrieties  of  mangels  which  have  averaged  the  heaviest  crops  at  the  several 
experimental  farms,  for  the  past  five  or  six  years,  are  the  following.  (Where  not 
otherwise  marked,  the  figures  given  are  the  results  of  six  years'  tests)  :•— 

CENTRAL  EXPERIMENTAL  FARM,  OTTAWA,  ONT. 


Per  acre. 
Tons.  Lbs. 

1.  Gate  Post 39       961 

2.  Qiant  Yellow  Intermediate 38    1,587 

3.  Mammoth  Long  Red. 36    1,920 


Per  acre. 
Tons.  Lbs. 

4.  Yellow  Intermediate ....    36    1,525 

5.  Giant  Yellow  Globe 36    1.609 

6.  Giant  Yellow  Half  Long,  6  yrs..    35    1,037 


An  average  crop  of  37  tons  440  lbs.  per  acre. 


EXPERIMENTAL   FARM  FOR  THE  MARITIME   PROVINOES,   NAPPAN,   N.S. 


Per  acre. 
Tons.  Lbs. 

1.  Giant  Yellow  Intermediate 34      425 

2.  Yellow  Intermediate 32    1.505 

3.  Norbiton  Giant 32       420 


Per  acre. 
Tons.  Lbs. 

4.  Giant  Yellow  Globe 32      283 

5.  Giant  Yellow  Half  Long,  6  yrs..    32      378 

6.  Gate  Post 31    1,C16 


An  pverage  crop  of  82  tons  1,088  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  MANITOBA,  BRANDON,  MAN. 


1. 


Per  acre. 

Tons.  Lbs. 

Selected  Mamm.  Long  Red,  5  yrs.    36    1,141 

Yellow  Intermediate 84      423 

Giant  Yellow  Intermediate 33    1,6.18 


Per  acre. 
Tons.  Lbs. 

4.  Gate  Post,  5  yrs 32    1,548 

5.  Prize  Mammoth  Long  Red 32    1.616 

6.  Mammoth  Long  Red 31    1,876 


An  average  crop  of  33  tons  1,357  lbs.  per  acre. 

EXPERIMENTAL  FARM  FOR  THE  NORTH-WEST   TERRITORIES,   INDIAN  HEAD,   N.W.T. 


Per  acre. 
Tons.  Lbs. 

1.  Selected  Mamm.  Long  Red,  5  yrs.    23      808 

2.  Giant  Yellow  Half  Long,  5  yrs...    23      582 

3.  Yellow  Intermediate,  6  yrs 23        81 


Per  acre. 
Tons.  Lbs. 

4.  Champion  Yellow  Globe 22    1,750 

5.  Gate  Post 22       939 

6.  Ward's  Large  Oval-shaped 22      8S2 


An  average  crop  of  22  tons  1,842  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  BRITISH  COLUMBIA,  AGASSIZ,  B.C. 


Per  acre. 
Tons.  Lbs. 

1.  Yellow  Intermediate,  5  yrs 34    1,^34 

2.  Giant  Yellow  Intermediate,  6  yrs.    32    1,272 

3.  Selected  Mamm.  Long  Red,  6  yrs.    30    1,248 


Per  acre. 
Tons.  Lbs. 

4.  Giant  Yellow  Half  Long,  5  yrs..    29    1,959 

5.  Gate  Post,  6  yrs 28    1,738 

6.  Mammoth  Long  Red,  5  yrs..  ....    28        23 


An  average  crop  of  30  tons  1,696  lbs.  per  acre. 


The  six  varieties  of  mangels  which  have  produced  the  largest  crops  for  the  past 
five  or  six  years,  taking  the  average  of  the  results  obtained  at  all  the  experimental 
farms,  are  : — 


Per  acre. 

Tons.  Lbs. 

1.  Yellow  Intermediate ..32      696 

8.  Giant  Yellow  Intermediate 32      254 

3.  Gate  Post "1       1«0 


Per  acre. 
Tons.  Lbs. 

4.  Selected  Mammoth  Long  Red....    30      678 

5.  Mammoth  Yellow  Intermediate.    29    1,841 
6     Mant  Yellow  Half  Long 29    1,100 


An  average  crop  of  80  tons  1,771  lbs;  per'-acrsr 
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FIVE  AND  SIX  YEARS'  EXPERIENCE  WITH  VARIETIES  OF  CARROTS. 

Tbe  six  yarieties  of  carrots  which  have  produced  the  heaviest  crop^at  the  several 
experimental  farms,  for  the  past  five  or  six  years,  are  the  following.  (Where  not 
otherwise  marked,  the  figures  given  are  the  results  of  six  years'  tests)  :— 


CENTRAL  EXPERIMENTAL  FARM,  OTTAWA,  ONT. 


Per  acre. 
Tons.  Lbs. 

1.  Giant  White  Vosges 80    1,193 

2.  Mammoth  White  Intermediate.  ..    29    1,676 

3.  Half  Long  White 


29       656 

An  average  crop  of  29  tons  353  lbs.  per  acre. 


Per  acre. 
Tons.  Lb^. 

4.  Improved  Short  Wlilte 29       373 

5.  Iverson's  Champion 29       300 

6.  Green  Top  White  Orthe,  6  yrs..    27        21 


EXPERIMENTAL   FARM   FOR  THE   MARITIME    PROVINCES,    NAPPAN,   N.8. 


Per  acre. 
Tons.  Lbs. 

1.  Mammoth  White  Intermediate...    22       640 

2.  Giant  White  Vosges 21    1,3S5 

3.  Half  Long  White 21    1,303 


Per  acre. 

Tons.  Lbs. 

4.  Green  Top  White  Orthe 20    1»773 

6.  Improved  Short  White 20       902 

6.  Iverson's  Champion 19       660 


An  average  crop  of  20  tons  1,442  lbs.  per  acre. 


EXPERIMENTAL   FARM  FOR  MANITOBA,    BRANDON,   MAN. 


Per  acre. 

Tons.  Lbs. 

1.  Giant  White  Vosges 14       563 

2   Half  Long  White 14       270 

8.  Iverson's  Champion 13       473 


Per  acre. 
Tons.  Lbs. 

4.  Mamm.  White  Intermediate,  6  yrs.    13      418 

5.  Early  Gem 12    1,410 

6.  White  Belgian 12    1,080 


An  average  crop  of  13  tons  702  lbs.  per  acre. 


EXPERIMENTAL   FARM   FOR  THE  NORTH-WEST   TERRITORIES,   INDIAN  HEAD,   N.W.T. 


Per  acre. 
Tons.  Lb  9. 

1.  Improved  Short  White,  6  yrs..  ..    11    1,363 

2.  Half  Long  White,  6  yrs 11    1,153 

8.  Iverson's  Champion,  6  yrs 11      684 


Per  acre. 

Tons.  Lbs. 

4.  Mamm.  White  Intermediate,  6  yrs.  10  942 
6.  Green  Top  White  Orthe,  6  yrs....  10  694 
6.  White  Belgian 10      864 


An  average  crop  of  10  tons  1,830  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  BRITISH  COLUMBIA,  AGASSIZ,  B.O. 


Per  acre. 
Tons.  Lbs. 

1.  Improved  Short  White 33    1,087 

2.  Giant  White  Vosges 81    1,664 

8.  Half  Long  White 81       968 


Per  acre. 

Tons.  Lbs. 

4.  Green  Top  White  Orthe 29    1,462 

6.  Yellow  Intermediate 28    1,448 

6.  Iverson's  Champion 28       999 


An  average  crop  of  30  tons  1,271  lbs.  per  acre. 


The  six  varieties  of  carrots  which  have  produced  the  largest  crops  during  the 
past  five  or  six  years,  taking  the  average  of  the  results  obtained  on  all  the  experi- 
mental farms,  are  : — 


Per  acre. 
Tons.  Lbs. 

1.  Half  Long  White 21    1,260 

2.  Giant  White  Vosges 21    1,245 

8.  Improved  Short  White 21       637 


Per  acre. 

Tons.  Lbs. 

4.  Mammoth  White  Intermediate...    20    1,705 

6.  Iverson's  Champion 20       601 

6.  Green  Top  White  Orthe 19    1,601 


An  average  crop  of  20  tons  1,840  lbs.  per  acre. 


53 

FOUR  AND  FIVE  TEARS'  EXPERIENCE  WITH  VARIETIES  OF  SUGAB 

BEETS. 

The  four  varieties  of  sugar  beets  which  have  averaged  the  heaviest  crops  at  the 
several  experimental  farms,  for  the  past  four  or  five  years,  are  the  following  : — 

CENTRAL  EXPERIMENTAL  FARM,  OTTAWA,  ONT. 


Per  acre. 
Tons.  Lbs. 

1.  DaniBh  Improved 26    1,735 

2.  ImproYed  Imperial 26       968 


Per  acre. 

Tons.  Lbs. 

8.  Wanzleben 26    1.496 

4.  Danish  Red  Top 26       284 


An  average  crop  of  26  tons  40  lbs.  per  acre. 


EXPERIMENTAL   FARM   FOR  THE   MARITIME    PROVINCES,    NAPPAN,   N.S. 


Per  acre. 
Tons.  Lbs. 

1.  Red  Top  Sugar 27       950 

2.  Danish  Red  Top 26      487 


Per  acre. 
Ton9.  Lb3. 

3.  Improved  Imperial 26       402 

4.  Danish  Improved 23       676 


An  average  crop  of  25  tons  1,613  lbs.  per  acre. 


EXPERIMENTAL   FARM  FOR  MANTTOBA,    BRANDON,   MAN. 


Per  acre. 
Tons.  Lbs. 

1.  Danish  Red  Top 31    1,013 

2.  Danish  Improved 26    1,077 


Per  acre. 
Tons.  Lbs. 

3.  Red  Top  Sugar 25       426 

4.  Wanzleben 26        93 


An  average  crop  of  27  tons  152  lbs.  per  acre. 

EXPERIMENTAL   FARM   FOR   THE  NORTH-WEST   TERRITORIES,    INDIAN   HEAD,   N.W.T. 


Per  acre. 
Tons.  Lbs. 

1.  Danish  Red  Top 19       225 

2.  Red  Top  Sugar 16    1,446 


Per  acre. 
Tons.  Lbs. 

3.  Improved  Imperial 15    1,270 

4.  Wanzleben 16       789 


An  average  crop  of  16  tons  1,432  Ibe.  per  acre. 


EXPERIMENTAL  FARM  FOR  BRITISH  COLUMBIA,  AGASSIZ,  B.C. 


Per  acre. 
Tons.  Lbs. 

1.  Danish  Red  Top,  3  yrs 28    1,222 

2.  Improved  Imperial 22       628 


Per  acre. 
Tons.  Lbs. 

3.  Red  Top  Sugar 21       636 

4.  Vilmorin's  Improved 20    M96 


An  average  crop  of  23  tons  495  lbs.  per  acre. 

The  four  varieties  of  sugar  beets  which  have  produced  the  largest  crops  daring 
the  past  four  or  five  years,  taking  the  average  of  the  results  obtained  at  all  the  experi- 
mental farms,  are  : — 


Per  acre. 
Tons.  Lbs. 
1.  Danish  Red  Top 26       246 


Per  acre. 
Tons.  Lbi. 
3.  Danish  Improved 22    1,091 


2.  Red  Top  Sugar 23       172      4.  Improved  Imperial •  ..    22      7S2 

An  average  crop  of  23  tons  1,075  lbs.  per  acre. 
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FIVE  TO  SEVEN  YEARS'  EXPERIENCE  WITH  VARIETIES  OF 

POTATOES. 

The  twelve  varieties  of  potatoes  which  have  averaged  the  heaviest  crops  at  the 
several  experimental  farms,  during  the  past  five  to  seven  years,  are  the  following. 
(Where  not  otherwise  marked,  the  figures  given  are  the  results  of  seven  year^' 
tests)  : — 

CENTRAL  EXPERIMENTAL  FARM,  OTTAWA,  ONT. 


Per  acre. 
Bush.  Lbs 

1.  Holbom  Abundance 424  51 

2.  Seattle 422  59 

3.  American  Wonder 418  8 

4.  Late  Puritan 406  1 

5.  Seedling,  No.  230 388  8 

6.  Burnaby  Seedling 381  48 


Per  acre. 
Bush.  Lbs. 

7.  Dreer's  Standard 373       34 

8.  Everett 373         2 

9.  SUte  of  Maine 369       50 

10.  Polaris 368        59 

11.  Vanier 368       30 

12.  Empire  State 368       15 


An  average  crop  of  388  hushels  40  lbs.  per  acre. 


EXPERIMENTAL   FARM   FOR  THE   MARITIME    PROVINCES,    NAPPAN,   N.S. 


Per  acre. 
Bush.  Lbs. 


1. 
2. 
3. 


Seedling,  No.  30,  6  yrs 436  8 

Irish  Daisy 431  4 

Holborn  Abundance 422  49 

4.  Seattle,  6  yrs 410  3 

6.  American  Giant,  5  yrs 401  TS 

6.  Hale's  Champion,  6  yrs 389  39 


Per  acre. 
Bush.  I^bs. 


7.  Pearce'B  Prize  Winner,  6  yrs. 

8.  Pride  of  the  Market 

iK  Carman,  No.  1 

10.  Vanier,  6  yrs 

11.  Dreer's  Standard 

12.  Great  Divide 


384 
384 
383 
374 
366 
365 


24 

•  • 

19 
33 
18 
59 


An  average  crop  of  395  bushels  61  lbs.  per  acre. 


EXPERIMENTAL   FARM  FOR  MANITOBA,    BRANDON,   MAN. 


Per  acre. 
Bush.  Lbs. 

1.  Carman,  No.  1 394  67 

^.  Irish  Daisy,  6  yrs 394  10 

3.  State  of  Maine 389  27 

4.  Delaware,  6  yrs 388  40 

5.  American  Wonder,  5  yrs 387  11 

6.  Dreer's  Standard 383  57 


Per  acre. 

Bush.  LI'S. 

7.  Clarke's  No.  1 379  4C 

8.  Late  Puritan 379  14 

9.  Great  Divide 372  fJ 

10.  Early  Norther,  6  yrs 365  10 

11.  New  Variety,  No.  1 363  37 

12.  Pearce's  Prize  Winner,  6  yrs....    363  37 


An  average  crop  of  380  bushels  14  lbs.  per  acre. 


EXPERIMENTAL   FARM   FOR   THE   NORTH-WEST   TERRITORIES,    INDIAN   HEAD,   N.W.T. 


1. 

2. 

3. 

4 

5. 

6. 


Per  acre. 
Bush.  Lbs. 

American  Giant,  6  yrs 494  60 

American  Wonder 458  6 

New  Variety,  No.  1.  6  yrs 436  4 

General  Gordon,  5  yrs 431  24 

Rochester  Rose,  6  yis 430  &9 

Northern  Spy 415  44 


Per  acre. 
Bush.  Lbs. 

7.  Lee's  Favourite,  6  yrs 415       21 

8.  Carman,  No.  1 408       51 

9.  Seedling.  No.  230 406       33 

10.  Lizzie's  Pride 405        20 

11.  SUte  of  Maine 404       42 

12.  Green  Mountain 404       41 


An  average  crop  of  426  bushels  3  lbs.  per  acre. 
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EXPBBIMEWrAL  FARM  FOR  BRITISH  COLUMBIA,  A0A8SIZ,  8.0. 


Per  acre- 
Bush.  Lbs. 

1.  Rose,  No.  &,  5  yrs 424 

2.  Dakota  Red 404       43 

3.  Seedling.  No.  7 \    402       21 

4.  Seedling.  No.  230 398         4 

5.  Carman.  No.  8 391         1 

6.  Brown's  Rot  Proof 890       16 


Per  acre. 
Bush.  Lbs. 

7.  Vick's  Extra  Earlr. 889       10 

8.  Houlton  Rose 886 

9.  Clay  Rose 886 

10.  Bill  Nye,  5  yrs 874 

11.  Reeve's  Rose,  6  yrs 878 

12.  Irish  Daisy.. 866 
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8 

48 

29 
25 


An  average  crop  of  390  bushels  26  lbs.  per  acre. 


The  twelve  varieties  of  potatoes  which  have  produced  the  largest  crops,  taking 
the  average  of  the  results  obtained  on  all  the  experimental  farms  for  the  past  five 
to  seven  years,  are  : — 


Per  acre. 
Bush.  Lbs. 

1   Seedling,  No.  2.^0 891       48 

2.  Everett 890       41 

8.  Seedling.  No.  1,  5  yrs 386       26 

4.  Irish  Daisy 384        56 

5.  American  Wonder 384         6 

I.  American  Giant 888       17 


7.  Late  Puritan , 

8.  Carman.  No.  1 867 

9.  Carman,  No.  8,  6  yrs ,.  ..  366 

10.  Rose,  No.  9,  6  yrs 866 

11.  Seattle 864 

12.  Empire  State 868 


Per  acre. 

Bush.  Lbs. 

869       14 


22 
40 
88 
43 
11 


An  average  crop  of  376  bushels  34  lbs.  per  acre. 


SUMMARY. 

The  results  of  the  testing  of  varieties  for  another  year  strengthens  the  conclu- 
sions reached  in  the  past  as  to  the  importance  of  chosing  the  best  and  most  productive 
sorts  for  seed  if  we  are  to  realize  the  largest  crops.  Further  experience  also  con- 
firms the  view  that  there  are  marked  and  fairly  constant  differences  in  the  produc- 
tiveness of  varieties  grown  side  by  side,  under  similar  conditions.  A  few  points  in 
support  of  this  will  be  cited. 

Of  the  41  different  sorts  of  oats  which  have  now  been  under  trial  for  six  or  seven 
years  at  all  the  Dominion  experimental  farms,  only  18  of  these  have  at  any  time 
appeared  in  the  list  of  the  best  twelve.  Hence  many  of  the  same  varieties  appear 
every  year  in  the  productive  list.  The  average  crop  given  by  these  12  best  sorts  for 
the  past  six  or  seven  years  has  been  72  bushels  24  lbs.  per  acre,  while  the  remaining 
29  varieties  have  averaged  during  the  same  time  66  bushels  2  lbs.,  a  difference  in 
favour  of  the  most  productive  sorts  of  6  bushels  22  lbs.  per  acre.  This  receives  addi- 
tional significance  when  we  recall  the  fact  that  every  bushel  of  oats  added  to  the 
average  crop  of  the  Dominion  puts  about  one  million  dollars  into  the  pockets  of  Cana- 
dian farmers. 

In  barley  this  constancy  in  productiveness  is  even  more  marked.  Of  the  30  differ- 
ent sorts  which  have  been  under  trial  for  the  past  six  and  seven  years,  10  of  these 
have  appeared  in  the  best  12  every  year  for  the  whole  period  and  14  only  have 
found  their  way  during  this  time  into  the  list  of  the  best  twelve.  While  the  12  most 
productive  sorts  have  given  an  average  crop  for  the  whole  period  of  45  bushels  30  lbs. 
per  acre,  the  remaining  22  sorts  have  averaged  for  the  same  period  41  bushels  45  lbs., 
or  nearly  four  bushels  leas  per  acre. 
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Tn  the  returns  for  the  trial  plots  of  spring  wheat  similar  evidence  is  found.  Of 
the  31  varieties  of  this  cereal  which  have  been  tested  for  six  or  seven  consecutive 
years,  8  of  these  have  appeared  among  the  most  productive  every  year  for  the  whole 
period.  Comparing  the  best  twelve  varieties  for  1899  with  the  best  twelve  for  1900, 
we  find  that  eleven  of  them  are  the  same,  and  comparing  the  best  twelve  for  1900 
with  that  for  1901,  we  find  the  lists  exactly  the  same. 

Similar  evidence'  could  be  furnished  from  the  trial  plots  of  all  the  other  crops, 
but  enough  has  been  brought  forward  to  show  that  the  opinions  advanced  are  well 
founded.  Should  it  become  a  general  practice  among  farmers  to  choose  for  sowing 
those  varieties  which  have  been  shown  to  be  most  productive  and  give  them  reasonably 
fair  cultivation,  there  is  no  doubt  that  this  would  result  in  a  material  increase  in 
the  average  crops  of  the  country  and  thuB  make  farming  increasingly  profitable. 
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In  the  returns  for  the  trial  plots  of  spring  wheat  similar  eyidence  is  found.  Of 
the  31  varieties  of  this  cereal  which  have  been  tested  for  six  or  seven  consecutive 
years,  8  of  these  have  appeared  among  the  most  productive  every  year  for  the  whole 
period.  Comparing  the  best  twelve  varieties  for  1899  with  the  best  twelve  for  1900, 
we  find  that  eleven  of  them  are  the  same,  and  comparing  the  best  twelve  for  1900 
with  that  for  1901,  we  find  the  lists  exactly  the  same. 

Similar  evidence  could  be  furnished  from  the  trial  plots  of  all  the  other  crops, 
but  enough  has  been  brought  forward  to  show  that  the  opinions  advanced  are  well 
founded.  Should  it  become  a  general  practice  among  farmers  to  choose  for  sowing 
those  varieties  which  have  been  shown  to  be  most  productive  and  give  them  reasonably 
fair  cultivation,  there  is  no  doubt  that  this  would  result  in  a  material  increase  in 
the  average  crops  of  the  country  and  thus  make  farming  increasingly  profitable. 
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To  the  Honourable 

The  Minister  of  Agriculture. 

Sir, — I  have  the  honour  to  submit  for  your  approval  Bulletin  No.  40  of 
the  Experimental  Farm  series  on  '  Clover  as  a  Fertilizer.'  This  has  been 
prepared  jointly  by  Mr.  Frank  T.  Shutt^  Chemist  of  the  Dominion  Experi- 
mental Farms,  and  myself. 

The  question  of  the  maintenance  of  the  fertility  of  soil^  is  one  of  the 
utmost  importance  to  farmers.  The  soils  of  a  country  are  a  natural 
resource  of  immense  and  permanent  value,  which  should  be  so  treated  as  to 
increase  rather  than  lessen  in  value  as  time  goes  on.  Where  soils  have 
had  their  productiveness  impaired  by  careless  farming,  they  may  be 
rapidly  improved  or  gradually  restored  to  fertility  by  occasional  dressings 
of  barn-yard  manure  and  the  ploughing  under  of  crops  of  green  clover 
Such  treatment  will  also  be  found  of  inestimable  value  in  maintaining  the 
fertility  of  farm  lands  generally.  In  Bulletin  No.  40  evidence  is  submitted 
gathered  chiefly  from  the  experimental  work  conducted  for  some  years  past 
at  the  Central  Experimental  Farm,  as  to  the  usefulness  of  clover  for  this 
purpose.  It  IB  believed  that  this  information  will  be  of  much  value  to 
farmers  in  all  those  parts  of  the  Dominion  where  clover  can  be  successfully 
grown. 

I  have  the  honour  to  be,  sir. 

Your  obedient  servant, 

WM.  SAUNDERS, 

Director  ExperimenUd  FcvmiM, 

Ottawa,  July  7,  1902. 
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Clovkr  :  Bun  Yeak's  Guowth.    Illustrating  exteiwivp  root  system. 
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OLOYER  AS  A  FERTILIZER 

BY 

WILLIAM  SAUNDERS,  LL.D., 
Director  of  BxperimenUd  Farm$j 

AND 

FRANK  T.   SHUTT,  M.A.,  F.Ca, 
Chemiaty  BxperimenUd  Fa/rme, 

All  practical  and  observant  farmers  know. that  the  producing  power  of 
soilfl  is  steadily  reduced  when  successive  crops  are  grown  and  no  adequate 
return  of  manure  or  other  fertilizer  made.  It  is  also  generally  known 
that  this  exhaustion  of  fertility  is  more  rapid  when  no  regular  system  of 
rotation  is  followed.  Why  is  this)  The  reasons  are  these :  First,  there  is 
the  withdrawal  of  plant  food  by  the  growing  crops ;  and  second,  the  gradual 
loss  of  humus  or  organic  matter,  which  brings  about  an  unfavourable  con- 
dition of  the  soil  We  hope  to  show  in  this  bulletin  that  the  growing  and 
ploughiiu;  under  of  clover  may  be  employed  to  lessen  or  prevent  these  effects 
of  wasteful  farming. 

Loss  OF  Plant  Food. 

Plants  take  the  food  necessary  for  their  maintenance  and  growth  from 
two  sources — the  air  and  the  soil.  Hence,  every  crop  harvested  must  lessen 
the  store  of  plant  food  in  the  soil  and  leave  it  more  or  less  impoverished. 
The  elements  thus  withdrawn  are  chiefly  nitrogen,  phosphoric  acid,  potash 
and  lime.  These  are  found  in  large  proportions  in  most  soils,  where  they 
exist  in  two  conditions — soluble  or  readily  available,  and  insoluble  and 
hence  unavailable.  Only  a  sntall  percentage  of  the  total  amount  of  plant 
food  in  a  soil  exists  in  the  more  soluble  and  valuable  form ;  much  the  larger 
part  is  locked  up,  and  hence  is  of  no  immediate  value  to  growing  crops.  By 
the  practice  of  good  methods  of  cultivation,  such  as  are  usually  followed  by 
the  industrious  farmer,  portions  of  the  insoluble  plant  food  are  gradually 
changed  into  soluble  and  available  material.  Where  no  systematic  efforts 
are  made  to  maintain  the  fertility  of  the  land,  and  where  there  is  also  a 
neglect  of  cultivation,  the  small  proportion  of  plant  food  existing  in  soluble 
forms  in  the  soil  is  soon  so  far  exhausted  that  satisfactory  crops  cannot  be 
grown,  and  such  land  is  often  regarded  as  worn  out  and  useless.  The  fact 
is  that  usually  it  is  only  the  soluble  plant  food  which  is  exhausted ;  the 
larger  portion,  in  insoluble  form,  is  still  ready  to  respond  to  good  farming, 
by  which  it  may  be  gradually  brought  to  such  condition  as  will  result  in 
profitable  returns. 

Larob  Stores  of  Fertility  in  the  Soil. 

It  has  been  estimated  from  the  results  of  many  analyses  that  good 
average  agricultural  lands  in  Europe  contain  of  these  important  elements 
of  fertility,  in  eacli  acre  of  soil  a  foot  deep,  about  the  following  propor- 
tions : — ^Nitrogen,  3,500  lbs.  or  more ;  phosphoric  acid,  from  3,000  to  6,000 
lbs.;  and  potash,  5,000  to  8,000  lbs.     Analyses  made  at  the  Experimental 


Farm  Laboratories  during  the  past  twelve  years  clearly  show  that  the  soils 
of  Canada  compare  most  favourably  with  ^ose  of  Europe  as  regards  the 
quantities  of  these  essential  constituents.  Lime  is  also  present  in  widely 
varying  proportions.  Where  a  soil  has  been  partly  or  largely  formed  from 
the  disintegration  of  lime-stone  rocks,  this  element  is  usually  present  in  suf- 
ficient quantity  for  all  the  requirements  of  plant  growth  for  many  years ; 
but  where  the  rocks  from  which  the  soil  has  been  mainly  derived  contain 
little  or  no  lime,  this  ingredient  is  sometimes  deficient.  Where  lime  forms 
less  than  one  per  cent  it  is  deemed  wise  to  give  an  occasional  dressing  of 
this  substance,  especially  to  such  soils  as  are  of  a  clayey  nature. 

Soil  Exhaustion  by  Growing  Crops. 

The  extent  or  rate  of  soil  exhaustion  from  cropping  is  indicated  by  the 
particulars  in  the  following  table,  which  gives  the  approximate  amounts  of 
the  essential  elements  of  fertili^  removed  in  ten  years  from  an  acre  of 
land  by  ordinary  farms  crops,  where  the  yields  mentioned  are  obtained. 

PLANT  FOOD  REMOVED  BY  CROPS  IN  TEN  YEARS. 


Yearly  yield  per  acre. 


Timothy  hay,  two  tons  per  acre.  

Oats,  60  bushels  per  acre  of  j^rain  with  2,200  lbs.  of  straw. 

Spring  wheat,  25  bushels  of  grain  per  acre  with  2,200  lbs. 
of  straw 


Barley,  35  bushels  per  acre  of  grain  with  2,000  lbs.  of 
straw 

Indian  com  grown  for  fodder  to  the  late  milk  or  glazing 
stagey  16  tons  per  acre 


TumipL  roots  only  (the  tops  being  left  on  the  land  to 
plough  under),  16  tons  per  acre 

Mangels,  roots  only,  15  tons  per  acre 

Carrots,  roots  only,  15  tons  per  acre. 

Sugar  beets,  roots  only,  15  tons  per  acre 

Potatoes,  tubers  only,  200  bushels  per  acre 

Apples  (trees  in  full  bearing),  fruit,  leaves  and  wood 


Nitrogen. 

Phos- 
phoric 
Add. 

Lbs. 

Lbs. 

eoo 

400 

460 

164 

422 

238 

325 

164 

660 

330 

540 

300 

570 

270 

600 

270 

630 

240 

406 

192 

660 

160 

Potash. 

Lbs. 
900 
366 

395 

270 

1,170 

1,140 

1,149 

780 

1,110 

684 

900 


We  thus  see  that  reduced  yields  must  inevitably  follow  successive  crop- 
ping (unless  plant  food  is  from  time  to  time  returned) ;  for  the  amounts 
given  in  the  above  table  represent  for  the  most  part  withdrawals  from  that 
limited  store  of  immediately  available  plant  food  to  which  we  have  already 
drawn  attention.  If,  during  the  ten  years  referred  to,  the  land  has  had 
regular  dressings  of  barn-yard  manure,  say,  once  in  five  years,  of  about  20 
tons  to  the  acre,  there  would  by  this  means  be  restored  to  the  soil  about 
400  lbs.  of  nitrogen,  200  lbs.  of  phosphoric  acid,  and  360  lbs.  of  potash, 
with  the  further  advantage  of  a  large  addition  of  humus.  With  a  suitable 
rotation  of  crops  this  return  would  do  much  towards  making  up  the  losses 
mentioned. 

The  crop  producing  power  of  soils  is  also  lessened  under  such  circumstances 
as  we  have  referred  to,  by  the  wasting  of  their  organic  matter.     Humus, 


which  is  the  term  applied  to  this  semi-deoompoaed  vegetable  matter,  results 
from  the  partial  decay  in  the  soil  of  roots  and  other  parts  of  plants.  Though 
not  in  itself  a  direct  form  of  plant  nourishment,  it  is  nevertheless  one  of  the 
most  important  constituents  of  all  fertile  soils. 

Since  the  value  of  green  manuring,  that  is  the  turning  under  of  a  growing 
erop,  such,  for  instance,  as  clover,  is  partly  due  to  the  humus  that  it  event- 
ually furnishes,  we  may  consider  briefly  the  chief  functions  of  this 
oonstituent. 

FuNcnoKs  OF  Humus. 

It  is  the  natural  storehouse  and  conservator  of  nitrogen,  which  element 
IS  the  most  expensive  of  all  plant  foods  when  it  becomes  neoessair  to  purchase 
it  in  commercial  fertilizers.  Where  humus  is  abundant  in  the  soil,  it  is 
associated  with  a  liberal  supply  of  nitrogen,  and  it  has  been  noticed  that 
the  amount  of  humus  present  gives  an  excellent  indication  of  the  quantity 
of  organic  nitrogen  the  soil  contains.  It  has  also  been  observed  that  as 
the  humus  disappears  the  nitrogen  goes  with  it^ 

Humus  f umi^es  the  food  upon  which  the  microorganisms  in  the  soil 
live.  These  convert  its  organic  nitrogen  into  nitrates,  the  compounds  which 
alone  can  supply  crops  with  their  nitrogen. 

It  contains  also  considerable  quantities  of  mineral  food  constituents. 
These,  in  the  further  decomposition  of  the  humus, — a  process  continually 
going  on  in  the  summer  when  the  soil  is  moist — «re  liberated  in  forms 
available  to  growing  crops.  In  this  way  humus  furnishes  a  large  proportion 
of  the  potash,  lime,  ifec,  used  by  crops. 

Humus  increases  the  power  of  soils  to  absorb  and  hold  moisture.  This 
is  a  very  important  function.  Since  all  the  plant  food  furnished  by  the 
soil  must  be  taken  up  in  solution,  the  amount  of  water  required  by  crops 
in  their  feeding  is  enormous.  For  every  ton  of  dry  matter  produced  in 
plants,  it  is  estimated  that  about  325  tons  of  water  are  required.  Hence, 
several  hundred  tons  per  acre  are  needed  for  the  growing  of  a  single  crop. 

It  also  regulates  and  protects  against  extremes  of  soil  temperatures ;  opens 
up  and  mellows  heavy  soils,  and  serves  materiallv  to  diminish  the  loss  of 
fertilizing  elements  by  drainage,  and  thus  affects  further  improvement. 

Waste  of  Humus. 

Cultivation  by  ordinary  farm  methods,  with  plough,  harrow,  cultivator, 
&c,  while  most  important  and  essential,  exposes  the  soil  to  the  action 
of  the  air  and  dissipates,  to  some  extent^  its  humus.  Further  the  bacteria 
which  are  constantly  at  work  in  soils  have  their  power  as  regards  the 
oxidation  of  organic  matter  increased  by  the  operations  necessary  to  produce 
a  good  mechanical  condition  of  the  soil.  This  means  not  only  a  loss  of 
organic  matter,  but  also  of  nitrogen.  Soils  in  which  grain  is  grown  year 
after  year  lose,  it  is  stated,  much  nitrogen  by  this  oxidation  of  humus,  and 
this  loss  is  greatest  in  those  soils  which  are  richest  in  nitrogen. 

The  Mbghakical  Condition  of  the  Soil. 

Though  it  may  be  stated  that  the  chief  function  of  a  soil  is  to  furnish 
certain  elements  for  the  nourishment  of  crops,  it  is  equally  true  that  in 
order  to  give  the  best  returns,  a  soil  must  be  fairly  retentive  of  moisture, 
must  contain  air,  and  must  form  a  Arm  and  suitable  support  for  the  growth 
of  plants  and  allow  an  easy  foraging  ground  for  their  roots.  Such  a  soil  is 
said  to  be  in  a  good  state  of  culture  or  tilth. 

Soils  differ  greatly  in  their  character,  not  only  chemically,  but 
mechanically.  The  three  chief  types  are  light  porous  sands,  heavy  clays, 
and  peaty  soils.  The  most  fertile  loams  are  those  in  which  these  three  are 
blended,  that  is  a  proper  admixture  of  sand,  clay  and  humus.     When  sand 


predominatea,  Uie  soil  is  not  so  retentive  of  moisture,  furnishes  but  a  scant 
supply  of  plant  food,  and  easily  loses  by  oxidation  and  leaching  a  proportion 
of  its  most  valuable  constituents.  Stiff  plastic  clays,  which  puddle  in  wet 
weather,  and  subsequently  dry  into  hard  lumps  or  masses,  do  not  allow  the 
air  to  permeate  them  or  the  growing  roots  to  easily  penetrate  in  search  of 
the  food  they  require.  They  may  contain  large  quantities  of  plant  food, 
but  with  such  unfavourable  mechanical  conditions  this  food  is  of  little 
value.  Peaty  soils  are  often  sour  (a  property  detrimental  to  farm  crops), 
are  not  sufficiently  heavy  and  compact,  dry  out  readily,  and  lack  mineral 
constituents.  It  is  for  ^ese  first  two  classes  of  soils  that  clover  may  be 
used  with  the  greatest  benefit,  for  it  is  evident^  whether  sand  or  clay 
predominates,  a  certain  proportion  of  vegetable  matter  is  necessary  to 
make  the  soil  suitable  for  seed  germination  and  to  furnish  that  warm,  moist 
aerated  medium  that  is  essential  to  luxuriant  growth.  A  poor  physical 
condition  of  the  soil  and  a  lack  of  sufficient  moisture  are  qiudities  which 
follow  the  loss  or  absence  of  humus  and  they  are  factors  which  prevent  the 
crops  from  utilizing,  to  the  extent  they  otherwise  would,  such  plant  food  as 
a  soil  may  possess. 

The  Value  of  Clover  as  a  Fertilizer. 

The  main  object  in  view  in  the  preparation  of  this  bulletin  is  to  call  the 
attention  of  Canadian  farmers  to  the  very  practical  and  convincing  results 
which  have  been  obtained  at  the  Central  Experimental  Farm,  in  increased 
crops,  by  the  ploughing  under  of  green  clover.  This  practice  has  been 
found  to  increase  the  crops  for  several  successive  seasons.  Similar  experi- 
ments have  been  tried  on  the  branch  experimental  farms,  with  good  results, 
and  reports  have  reached  us  from  many  farmers,  who  have  followed  with 
much  profit  the  teaching  of  the  experimental  farms  in  this  respect.  There 
seems  no  reason  to  doubt  that  if  this  method  of  fertilizing  the  land  were 
more  generally  adopted,  a  considerable  increase  might  be  had  in  the  aver- 
age production  of  the  more  important  farm  crops  at  very  little  cost.  The 
experiments  conducted  at  Ottawa  have  been  so  planned  as  to  realize  the 
greatest  advantages  from  the  clover  without  interfering  with  the  regularity 
of  the  farmers'  crops. 

These  experiments  were  begun  on  the  Central  farm  in  the  spring  of 
1894,  when  a  field  was  sown  with  a  variety  of  two-rowed  barley  (Canadian 
Thorpe)  and,  at  the  same  time,  seeded  with  Mammoth  Red  clover  at  the 
rate  of  12  pounds  per  acre.  After  the  barley  was  harvested  the  clover 
grew  rapidly  and  made  a  good  stand  before  winter.  It  was  allowed  to 
grow  until  uie  following  season.  By  the  third  week  in  May,  about  the 
time  when  such  a  crop  should  be  ploughed  under  for  the  planting  of  Indian 
com  or  potatoes,  the  clover  was  quite  heavy.  On  May  25,  a  box  one  foot 
square  inside  and  four  feet  deep  was  sunk  to  its  full  depth  in  this  crop  and 
by  lifting  it  carefully  a  fair  section  of  the  plants  and  roots  was  obtained. 
On  washing  away  the  earth,  some  of  the  roots  were  found  to  extend  down 
fully  four  feet,  and  had  thus  been  able  to  feed  on  the  stores  of  fertility 
existing  in  the  lower  depths  of  the  subsoil,  beyond  the  reach  of  most  other 
crops,  and  to  transfer  and  utilize  these  in  building  up  the  stalks  and  leaves. 
The  extensive  root  system  of  clover  is  clearly  illustrated  on  Plate  1.  The 
green  leaves  and  stems  in  the  sample  taken  were  separated  from  the  partly 
decayed  leaves  about  the  base  and  also  from  the  roots  and  each  weighed 
and  analysed  separately.  The  proportion  of  nitrogen  in  pounds  per  acre 
found  in  the  different  parts  of  the  crop  was  as  follows : — 

Green  leaves  and  stems « . . . .     101  *  3  lbs.  per  acre. 

Semi-decayed  material  on  surface 22  *  5 

Roots  to  a  depth  of  four  feet 48 '  5 


II 
II 


Total  nitrogen 172-3 


II 


While  the  ploughing  under  of  a  growing  crop  of  clover  furnishes  the  soil, 
as  already  stated,  with  a  large  amount  of  organic  matter,  much  of  which  is 
subsequently  converted  into  humus,  it  is  evident  from  the  above  figures 
that  there  is  another  and  still  more  important  part  which  clover  plays  in 
enriching  the  land,  that  is,  by  adding  nitrogen.  Clover  is  a  plant  which 
belongs  to  the  class  of  legumes  and  these  have  that  remarkable  property  of 
being  able  to  take  a  large  proportion  of  the  nitrogen  they  need  for  their 
growth  from  the  air.  The  careful  researches  of  many  eminent  scientific  in- 
vestigators have  shown  that  the  legumes  obtain  nitrogen  from  the  air  found 
in  the  interstices  between  the  particles  of  soil,  through  the  agency  of  cer- 
tain micro-organisms  present  in  the  soil  These  bacteria,  whose  special 
function  is  the  assimilation  of  tree  nitrogen,  attach  themselves  to  the  roots 
of  growing  clover  or  other  legumes,  forming  thereon  small  nodules  or  tuber- 
cles. These  nodules,  swarming  with  their  countless  inhabitants,  are  to  be 
found  in  sizes  varying  from  a  pin's  head  to  a  pea  and  frequently  scattered 
in  large  numbers  over  the  roots  of  the  plant.  An  iUustration  of  clover 
roots  bearing  nodules  is  given  in  Plate  2.  The  nitrogen  taken  in  by  these 
microbes  and  converted  into  soluble  compounds  is  used  by  the  clover  and 
stored  in  the  tissues  of  the  roots,  stems  and  leaves.  The  legumes  to  which 
clover  belongs  are  especially  rich  in  nitrogen,  and  though  we  are  unable  to 
say  exactly  what  proportion  of  this  element  is  taken  by  them  from  the  air, 
we  may  be  sure  that  under  favourable  conditions  the  greater  part  is  from 
that  souroeu  These  i^usts,  thus  briefiy  put,  represent  probably  Uie  most  im- 
portant discovery  in  agricultural  science  ol  the  nineteenth  century. 

The  chief  value  of  ploughing  under  a  crop  of  clover  lies,  then,  in  the 
addition  of  humus  and  its  associated  mineral  plant  food  and  in  the  addition 
of  nitrogen.  By  the  subsequent  decay  in  the  soil  of  the  turned  under  clover, 
these  constituents  are  converted  into  available  food  for  future  use  for  farm 
crops  and  fruits.  While  the  growth  and  harvesting  of  other  crops  leaves 
the  8oQ  poorer  in  nitrogen,  the  growth  of  clover,  even  when  the  crop  has 
been  harvested  and  the  roots  only  left^  leaves  the  soil  invariably  richer  in 
this  constituent. 

INFLUENCE  OF  CLOVER  ON  FARM  CROPS. 

Since  1894,  systematic  experimental  work  has  been  carried  on  at  the 
Central  Experimental  Farm  with  clover  to  ascertain  the  practical  fertilizing 
value  of  this  crop.  The  clover  has  been  sown  in  the  spring  with  wheat) 
barley  or  oats  in  the  proportion  of  ten  pounds  of  the  clover  seed  to  the  acre. 
This  has  always  residted  in  a  good  stand  of  clover  before  the  close  of  the 
season,  as  it  grows  rapidly  after  the  grain  is  harvested.  If  it  is  intended 
to  use  the  land  for  growing  spring  grain  the  following  season,  the  clover  is 
ploughed  under  about  the  middle  of  October ;  but  if  the  land  is  to  be  used 
for  potatoes  or  Indian  com,  the  clover  is  left  until  the  following  spring, 
when,  by  the  second  or  third  week  in  May,  it  will  have  made  a  heavy 
growth  and  will  furnish  a  large  amount  of  material  for  turning  under. 

Ikcbbase  of  Chops  ik  1898  fbom  thb  Plouohino  under  of  Clovbr. 

In  the  spring  of  1897,  eight  plots  of  one-twentieth  of  an  acre  each  were 
sown  with  grain — two  of  them  with  spring  wheat,  four  with  barley  and  two 
with  oats.  The  soil  was  a  sandy  loam  of  fair  quality,  which  had  received  a 
dressing  of  about  15  tons  of  fresh  barn-yard  manure  in  the  spring  of  1896, 
which  was  followed  by  a  crop  of  roots.  These  plots  were  all  sown  on  May 
5,  two  with  each  sort  of  grain,  one  of  them  in  each  case  with  Mammoth 
Red  clover  in  the  proportion  of  10  pounds  per  acre,  the  other  without  clover. 
The  wheat  was  sown  at  the  rate  of   1^  bushels;   barley  (six-rowed)  1| 
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bushels  ;  barley  (two-rowed)  2  bushels ;  and  oats  2  bushels  per  acre.  The 
wheat  ripened  August  9 ;  six-rowed  barley,  July  26 ;  two-rowed  barley, 
August  2  ;  and  the  oats,  August  9. 

The  following  gives  particulars  of  the  crop : — 

i    i 

No.  1 — Preston  wheat  with  10  pounds  clover  per  acre. .  16  30 

2 —         M         II       without  clover 19 

3 — Odessa  barley  (six-rowed)  with  clover 42  24 

4 —         II         II             M           without  clover 37  34 

5 — Bolton  barley,  (two-rowed)  with  clover 37  4 

6 —         II         II  M  without  clover 35 

7 — Banner  oats  with  clover •  57  32 

8 —         II         M  without  clover 61  6 

After  harvest  the  plots  which  had  been  sown  with  clover  produced  a  rapid 
growth  of  this  plant  and  by  October  had  formed  a  heavy  mat  of  foliage ; 
the  alternate  plots  on  which  no  clover  had  been  sown  were,  of  course,  bare. 
AU  these  plots  were  ploughed  early  in  October,  about  eight  inches  deep. 
In  the  spring  of  1898  the  land  was  disc-harrowed  and  twice  harrowed  with 
the  smoothing  harrow,  after  which  all  the  plots  were  sown  with  one  variety 
of  oats,  namely,  the  Banner.  The  oats  were  sown  on  April  27.  The  diff- 
erence in  the  growth  of  the  grain  on  these  plots  was  soon  very  noticeable, 
and,  as  the  season  advanced,  especially  just  before  the  heads  appeared,  the 
difference  in  height  and  vigour  of  growth  in  favour  of  the  plots  where  the 
clover  had  been  grown  was  very  remarkable.  So  clearly  was  this  manifest 
that  it  could  be  distinctly  seen  at  a  considerable  distance,  and  the  outline 
of  those  plots  on  which  clover  had  not  been  grown  could  be  readily  traced 
by  the  decidedly  shorter  and  less  vigorous  growth.  After  the  grain  waa 
fully  headed,  the  difference  in  appearance  was  not  so  clearly  noticeable 
at  a  distance,  but  by  a  careful  examination  it  could  be  easily  traced.  When 
ready  to  harvest,  these  plots  were  out  and  threshed  separately,  and  the  fol- 
lowing results  obtained  : — 

CROP  OF  BANNER  OATS  IN  1898. 


Plot  1— On  which  Preston  wheat  was  sown  in  1897  with  clover 

Plot  2— After  Preston  wheat  without  clover 

An  increase  in  yield  after  wheat  on  the  plot  with  clover  of • 

Plot  3— On  which  Odessa  barley  was  sown  in  1897  with  clover 

Plot  4— After  Odessa  barley  without  clover 

An  increase  in  yield  after  barley  on  the  plot  with  clover  of 

Plot  6— On  which  Bolton  barlejr  was  sown  in  1897  with  clover. 

Plot  6 — After  Bolton  barley  without  clover 

An  increase  in  yield  after  barley  on  the  plot  with  clover  of 

Plot  7 — On  which  Banner  oats  waa  sown  in  1897  with  clover 

Plot  8 — After  Banner  oats  without  clover 

An  increase  of  yield  after  oats  on  the  plot  with  clover  of 


Straw, 

yield  per 

acre. 


Lbs. 

3,770 
2,160 


1,610 

2,180 
1,460 


730 

3,180 
2,090 


1,090 

6,110 
2,260 


2,850 


Oats, 
yield  per 


Bush.  Lbiu 


66 
87 


6 

a 


19      4 

87    IS 
80    10 


7      2 

61    26 
44    24 


7      2 

66 
44      4 


10    80 
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The  lower  yields  reported  on  plots  3  and  4  were  due  to  the  poorer  quality 
of  the  soil,  which  was  a  light  sandy  loam.  The  other  plots  had  a  heavier 
sandy  loam  of  much  better  quality. 

The  results  of  these  tests  show  that  the  average  yield  of  grain  on  the 
four  plots  with  clover  exceeded  by  1 1  bushels  and  1  pound  per  acre  the 
yield  on  those  where  no  clover  was  used. 

Inobsase  of  Crops  in  1899,  the  Second  Year  from   the   Ploughing 

UNDER  of  Clover. 

In  1899,  the  same  plots  were  all  sown  with  one  variety  of  barley,  the 
Mensury,  and  again  we  found  marked  dififerences  in  favour  of  the  land 
sown  with  clover  in  1897.     No  other  fertiliaser  had  been  used. 


OROP  OF  MSNSURT  BARLEY  IN  189&-SOWN  AFTER  BANNER  OATS  IN  1896 


Straw, 

yield  per 

acre. 

Barley, 

yield  per 

acre. 

Plot  1— On  which  PreBton  wheat  was  sown  in  1897  with  dover 

Plot  2 — After  Preston  wheat  in  1897  without  clover 

Lbs. 

8,120 
1,740 

Bush.  LbsL 

40    20 
25    20 

An  increase  in  yield  after  oats  on  the  plot  with  doTer  of 

Plot  3~0n  which  Odessa  barley  («ix-rowed)  was  sown  in  1897  with 

clover. 

Plot  4 — After  Odessa  barley  (six-rowed)  in  1897  without  dover 

1,380 

2,620 
2,440 

16 

32    24 
27    44 

An  increase  in  yield  after  oats  on  the  plot  with  dover  of 

Plot  6 — On  which  Bolton  barley  (two-rowed)  was  sown  in  1897  with 

dover 

Plot  6— After  Bolton  barley  (two-rowed)  in  1897  without  clover 

180 

2,470 
2,000 

4    28 

33    36 
29    28 

An  increase  in  yield  after  oats  on  the  plot  with  dover  of 

Plot  7— On  which  Banner  oats  was  sown  in  1897  with  dover 

Plot  8 — After  Banner  oats  in  1897  without  dover 

470 

3,270 
2,320 

3    46 

44    38 
33    36 

An  increase  in  yield  after  oats  on  the  plot  with  dover  of 

960 

11      2 

IjrCREASE  IN  THE  YiELD  OF  QbaIN  AND  StRAW  FOR  THE   FiRST  AND   SeCOND 

Years. 


The  average  increase  in  grain  after  the  ploughing  under  of  green  clover 
was  :  for  the  first  year,  when  oats  were  used,  1 1  bushels  1  pound  per  acre  ; 
and  in  1899,  when  these  sam^  plots  were  sown  with  barley,  the  average 
increase  was  8  bushels  31  pounds  per  acre. 

The  figures  given  show  that  the  average  yield  of  straw  from  the  four 
plots  treated  with  clover  was :  for  the  first  year,  3,560  pounds  per  acre, 
and  for  the  second  year,  2,870  pounds;  whereas,  the  weight  of  straw  obtained 
from  the  adjoining  plots,  where  clover  was  not  used,  was  1,990  pounds  per 
acre  in  1898,  and  2,125  pounds  per.  acre  in  1899.  This  shows  a  larger 
yield  of  straw  where  clover  was  used,  of  1,570  pounds  per  acre  the  first 
year,  and  745  pounds  the  second  year. 

TSese  results  are  indeed  remarkable.  They  show  in  the  case  of  the  plots 
under  consideration  that  the  ploughing-under  of  a  single  crop  of  clover. 
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«iOwn  with  the  grain  in  1897,  produced  a  wonderful  increase  both  in  straw 
and  grain.  From  the  added  fertility  and  humus  thus  supplied,  the  crop  of 
«traw,  when  compared  with  the  adjoining  plots  on  which  clover  had  not 
been  sown,  was  increased  78  per  cent  in  1898  and  35  per  cent  in  1899.  The 
increase  in  the  crop  of  grain  was  still  more  remarkable,  since  it  shows  a 
slightly  higher  percentage  for  the  second  year  than  it  did  for  the  first.  The 
increase  in  the  weight  of  grain  on  the  plots  treated  with  clover,  was  :  in 
1898  over  28  per  cent ;  whereas,  in  1899  it  was  over  29  per  cent. 

Inobeasb  ih  Field  Cbop  of  Oats  in  1899  from  the  Flouohikq  under 

OF  Clover. 

Early  in  the  spring  of  1899  a  field  of  four  acres  of  land  was  ploughed 
about  4  inches  deep.  The  soil  was  a  sandy  loam  of  medium  quality.  On 
two  acres  of  this  land  barley  had  been  jrrown  in  the  spring  of  1898,  and 
with  it  10  pounds  of  red  clo4r  seed  had  W  sown.  After  the  grain  was 
harvested,  the  clover  made  rapid  growth,  and  before  winter  set  in,  it  had 
formed  a  good  mat  of  foliage  about  a  foot  high.  One  acre  had  been  in 
Brome  grass  (Bromus  inermis)  in  1898 ;  half  an  acre  had  been  sown  with 
a  mixture  of  pasture  grasses  without  clover,  and  another  half  acre  with  a 
mixture  of  pasture  grasses  associated  with  a  good  proportion  of  clover. 

After  ploughing  and  harrowing,  the  whole  area  of  four  acres  was  sown 

with  one  variety  of  oats — the  Bavarian.     Where  clover  had  been  ploughed 

under,  its  effect  was  very  clearly  shown  in  the  growth  of  the  oats,  the  crop 

grown  after  clover  being  much  greener  in  colour  and  more  vigorous  in 

growth  of  both  leaf  and  stalk,  and  when  measured  about  the  time  &e  heads 

of  grain  were  shooting  out,  the  plants  on  an  average  were  about  a  foot 

taller  than  the  oats  on  the  adjoining  land,  where  no  clover  had  been  used. 

When  harvested  the  results  were  as  follows  : — 

Per  acre. 


f  •   *••  ••\ 


I    ^ 

1  acre  of  oats  sown  after  Brome  grass ,     33        8 

^  II  II  mixture    of   pasture  grasses 

without  clover  36  16 
^  acre  of  oats  sown  after  mixture  of  pasture  grasses 

with  clover 46  4 

2  acres  of  oats  sown  after  barley  with  clover 43  28 

The  average  of  the  crop  sown  where  no  clover  had  been  used  was  34 
bushels  29  pounds  per  acre,  while  the  average  of  that  sown  after  clover 
was  44  bushels  33  pounds — a  difference  of  10  bushels  4  pounds  per  acre  in 
favour  of  the  crops  grown  after  the  ploughing  under  of  clover. 

Ikorbase  in  Yield  of  Oats  in  1900  from  Flots  after  Clover. 

In  the  spring  of  1899,  six  plots  of  one-fortieth  acre  each  were  sown  with 
grain.  Two  of  these  plots  were  sown  with  Freston  wheat ;  two  with  Men- 
sury  barley ;  and  two  with  Banner  oats.  One  of  these  plots  in  each  case 
had  clover  sown  with  the  grain  at  the  rate  of  12  pounds  per  acre ;  the  other 
had  no  clover.  The  soil  was  a  sandy  loam  of  fairly  good  quality,  and  up  to 
this  time  the  land  had  been  used  as  a  nursery.  After  the  grain  crop  had 
been  taken  off,  the  clover  was  allowed  to  grow  until  late  in  the  autumn, 
when  it  was  ploughed  under  to  the  depth  of  6  or  7  inches.  In  the  spring 
of  1 900,  the  land  was  harrowed  twice  with  a  disc-harrow  and  twice  with  a 
smoothing  harrow,  and  sown  with  one  kind  of  oats,  viz.,  New  Zealand,  at 
the  rate  of  two  bushels  of  seed  per  acre.  The  oats  were  sown  on  May  4, 
1900,  and  the  crops  harvested  are  shown  in  the  following  table  : — 


s  Clovbr  Plants,  s 
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CROP  OF  NBW  ZEALAND  OATS  IN  190a 


Plot  I— On  which  Preston  wheat  was  sown  in  1899  with  clover. 
Plot  2-  After  Preston  wheat  was  sown  in  1809  without  clover. 


An  increase  in  jrield  after  wheat  on  the  plot  with  clover  of. 


Plot  8— On  which  >Menmfy  barl«y  was.  sown  in  4899  with  clover 
Plot  4— After  Mebsury.biurley  was  sown  in  1899  without  clover ., 


Yield  of 

oats 
per  acre 
in  1900. 


Bush. 

Lbs. 

58 

18 

Al 

26 

An  increase  in  yield  after  barley  on  the  plot  with  doTer  of  . . 


Plot  5— On  which  Banner  oats  was  sown  in  1899  with  clover. 
Plot  6— After  Banner  oata  was  sown  in  1899  without  clover.. 


An  increase  in  yield  after  oats  on  the  plot  with  clover  of 


58 
56 

2 

68 
66 


52 

28 
16 


16 
I2 


In  this  instance  the  plots  sown  with  clover  averaged  57  bushels  2  pounds 
per  acre,  while  those  on  which  no  clover  had  been  sown  averaged  54  bushels 
31  pounds — a  difference  in  favour  of  the  plots  treated  with  clover  of  2 
bushels  5  pounds  per  acre.  Thb  increase  was  the  smallest  at  any  time  ob- 
tained where  clover  had  been  ploughed  under,  and  was  probably  due  in  part 
to  the  fact  that  the  grain  with  the  clover  was  sown  a  week  later  than  usual 
and  the  subsequent  growth  of  the  clover  was  light  and  unsatisfactory. 

Increase  in  Yield  of  Oats  in  1901  from  Plots  after  Clover. 

In  the  spring  of  1900,  another  set  of  six  plots  was  sown  with  grain — ^two 
with  Preston  wheat,  two  with  Mensury  barley  and  two  with  Banner  oats. 
One  of  these  plots  in  each  case  had  common  red  clover  sown  with  the  grain  at 
the  rate  of  12  pounds  per  acre;  the  other  had  no  clover.  The  soil  was  a 
sandy  loam  of  fairly  good  quality,  which  had  received  no  manure  since  1897, 
when  it  had  a  coating  of  about  12  tons  per  acre. 

After  the  grain  crop  was  taken  off  the  clover  was  allowed  to  grow  until 
about  the  middle  of  October,  when  it  was  ploughed  under  to  a  depth  of  6 
or  7  inches.  In  the  sprint  of  1901,  the  land  was  harrowed  twice  with  a 
disc-harrow  and  twice  witn  the  smoothing  harrow,  and  all  the  plots  were 
sown  on  May  4  th  with  Banner  oats  at  the  rate  of  2  bushels  of  seed  per 
acre,  and  harvested  August  5th. 

OflOP  OF  BANNER  OATS  IN  1901. 


• 

Plot  1 — On  which  Preston  wheat  was  sown  in  1900  with  clover 

Plot  2 — After  Preston  wheat  was  nown  in  1900  without  clover 

An  increase  in  yield  after  wheat  on  the  plot  with  clover  of. 

Plot  3 — On  which  Mensury  barley  was  sown  in  1900  \vith  clover  . . . . 
Plot  4 — After  Mensury  barley  was  sown  in  1900  without  clover 

An  increase  in  yield  after  barley  on  the  plot  with  clover  of. 

Plot  5— On  which  Banner  oats  was  sown  in  1900  with  clover 

Plot  6— After  Baqiwr  o^ts  was  sown  in  1900  without  clover 

An  increase  in  jrield  alter  oats  on  the  plot  with  clover  of.. . 
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In  this  instance  the  plots  sown  with  clover  gave  an  average  return  of  43 
bushels  31  pounds  per  acre,  while  those  on  which  clover  had  not  been  sown 
gave  40  bushels — a  difference  of  3  bushels  31  pounds  in  favour  of  the  plots 
with  clover.  There  was  also  an  average  increase  in  the  weight  of  the  straw  of 
827  pounds  per  acre,  being  somewhat  over  35  per  cent. 

Taking  these  twelve  trials  made  with  plots  of  oats  during  the  past  four 
years,  the  average  gain  in  yield  of  grain  from  the  use  of  clover  has  been 
about  7  bushels  per  acre;  and  in  the  case  of  the  barley,  in  which  only 
three  trials  were  made,  the  average  gain  was  8  bushels  3 1  pounds  per  acra  In 
the  field  crop  of  four  acres  of  oats  grown  in  1899,  the  average  increase  in 
yield  was  10  bushels  per  acre. 

Inobbasb  in  Crop  of  Indian  Cobn  ts  1898  after  Clovbb. 

Favourable  results  have  also  been  obtained  from  a  series  of  plots  on  which 
Indian  com  was  planted  after  clover  had  been  ploughed  under.  These  tests 
were  conducted  on  plots  of  one-twentieth  of  an  acre  each,  which  were  sown 
with  a  crop  of  two-rowed  barley  in  1897,  when  different  sorts  and  quantities 
of  clover  were  sown  with  the  grain,  except  plots  7,  10  and  12,  which  were  left 
as  check  plots  on  which  barley  was  sown  without  clover.  The  soil  was  a 
sandy  loam  of  fair  quality,  which  received  a  dressing  of  about  12  tons  of 
barnyard  manure  per  acre  in  the  fall  of  1896.  In  this  case  the  clover  was 
allowed  to  remain  during  the  winter  and  to  grow  until  the  23rd  of  May, 
1898,  by  which  time  most  of  the  plots  had  made  a  heavy  growth.  The  land 
was  then  ploughed  about  6  or  7  inches  deep  and  harrowed  twice  with 
the  smoothing  harrow  before  planting. 

The  variety  of  corn  chosen  for  this  test  was  Longfellow,  which  was 
planted  on  the  25th  of  May  with  the  seed  drill,  in  rows  3  feet  apart^  and 
was  cut  on  the  15th  of  September.  This  com  made  a  medium  and  even 
growth  of  from  7  to  8  feet,  was  leafy  from  top  to  bottom,  and  the  stalks 
were  well  eared,  many  of  the  ears  then  beginning  to  ripen.  The  following 
results  were  obtained : — 

CROPS  OF  INDIAN  CORN  (LONGFELLOW)  IN  1898. 


Plot 


If 
If 
II 
If 
II 
•I 
II 
II 
II 
It 
•I 
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1.. 

2.. 
«.. 
4.. 
5.. 

7.. 

8.. 

\f.. 
10.. 
11.. 
12.. 
13.. 
14.. 
16.. 


Quantity  'and  Kind  of  Clover  Sown  in  1897  with 

Two-Rowed  Barley. 


Mammoth  Red  dover,  4  Ibe.  per  acre 

It  6  n         

II  O  II 

••  10  II        

II  12  ti         

14  „         

Check  plot,  no  clover  sovm 

Common  Red,  10  lbs.  per  acre 

Alsike  clover,  6  h  

Check  plot,  no  clover  sown 

Alfalfa,  14  lbs.  per  acre 

Check  plot,  no  clover  sown 

Crimson  clover,  24  Ib^  per  acre.. 

Alsike,  6  lbs. ;  orchard  grass,  14  lbs.  per  acre 
Alfalfa,  6  lbs. ;  h  »  u 


Yield  of  Fodder 

Com 

per  acre 

in 

1898. 

Tons. 

Lbs. 

16 

660 

16 

1,720 

16 

1,440 

15 

1,360 

16 

1,920 

17 

1,860 

13 

160 

22 

200 

15 

640 

14 

960 

14 

1,320 

13 

280 

14 

20 

19 

200 

14 

1,280 

These  results  clearly  show  the  influence  of  green  clover  as  a  fertilizer 
for  Indian  com.     The  three  check  plots  on  which  clover  had  not  been  sown 
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gave  an  aveitige  crop  of  13  toxifl  1,133  lbs.;  whereas,  the  other  twelve 
plots,  on  which  different  kinds  and  qtuintitieB  of  clover  had  been  sown,  aver^ 
aged  16  tons  877  lbs. — a  difference  of  2  tons  1,744  lbs.  per  acre.  It  is  worthy 
of  note  that  the  plot  on  which  10  lbs.  of  common  red  clover  seed  had  been 
sown  gave  22  tons  200  lbs.,  while  the  check  plot  alongside  of  it,  which  had 
no  clover,  gave  only  13  tons  160  lbs.  per  acre. 


Ihobbasb  in  Chop  of  Indian  Corn  in  1900  aftbb  Clovbb. 

In  the  spring  of  1899,  six  plots  of  one-fortieth  of  an  acre  each  were  sown 
with  grain — ^two  with  Preston  wheat,  two  with  Mensury  barlev,  and  two 
with  Banner  oats.  One  plot  in  each  case  had  clover  sown  with  the  grain 
at  the  rate  of  12  lbs.  per  acre ;  the  other  had  no  clover.  The  soil  was  a 
sandy  loam  of  fedrly  good  quality,  and  up  to  this  time  the  land  had  been 
used  as  a  nursery.  .After  the  grain  was  cut,  the  land  was  left  untouched 
until  May  24,  following,  by  which  time  the  clover  had  made  a  good  growth, 
when  it  was  ploughed  under  to  a  depth  of  6  or  7  inches,  llbe  land  was 
then  harrowed  twice  with  a  disc-harrow,  and  twice  with  a  smoothing 
harrow.  The  com  was  sown  with  the  seed  drill  on  May  25,  in  rows  3  feet 
apart,  and  cut  for  ensilage  on  September  13.  The  variety  used  for  this  test 
was  Longfellow. 

OBOPS  OF  FODDER  CORN  (LONGFELLOW)  IN  190a 


Plot  1— On  which  Pretton  wheat  was  sown  in  1899  with  dover 

M    2 — ^Aiter  Pineston  wheat  without  clover 

An  increase  in  yield  after  wheat  on  the  plot  wit!)  clover  of. 

It    8 — On  which  Menrary  barley  was  sown  in  1899  with  clover 

•I    4— After  Mensury  barley  without  clover 

An  increase  in  yield  after  barley  on  the  plot  with  clover  of. 

ti    6 — On  which  banner  oats  was  sown  in  1899  with  clover. 

II    6 — ^After  banner  oats  without  clover. 

An  increase  in  yield  after  oats  on  the  plot  with  clover  of. 


Yield  of  Fodder 

Com  per  acre 

in  1900. 


Tons.        Lbs. 


19 
16 

1,660 
1,160 

8 

400 

17 
16 

1,120 
1,440 

1,680 

18 
14 

1,720 
1,800 

1,920 


Here  we  see  that  the  three  plots  on  which  the  clover  had  been  sown  in  the 
proportion  of  12  lbs.  per  acre  gave  an  average  weight  of  18  tons  1,466  lbs. 
of  fodder  com  per  acre ;  while  the  three  on  which  clover  had  not  been  sown 
averaged  16  tons  133  lbs. — a  difference  in  favour  of  the  plots  sown  with 
clover  of  2  tons  1,333  lbs.  per  acre. 


IircBBASB  IK  Crop  of  Indian  Corn  in  1901  after  Clover. 

In  the  spring  of  1900,  six  plots  of  one-fortieth  of  an  acre  each  were  pre- 
pared for  this  experiment,  as  described  in  the  test  for  1900.  The  kinds  of 
grain  used  and  the  treatment  of  the  land  were  the  same.  The  alternate 
plots  were  sown  with  12  lbs.  of  Common  Red  clover  per  acre,  which  was 
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ploughed  under  the  following  May.  The  variety  of  corn  used  for  this  test 
was  Selected  Learning,  which  was  sown  with  Uie  seed  drill  May  23  and  cut 
for  ensilage  Septemher  18. 

CROPS  OF  FODDER  CORN  (SELECTED  LBAMINO)  IX  1901. 


Plot  l—On  which  Preston  wheat  was  sown  in  1900  with  dlorar. 

Plot  2— After  Preston  wheat  was  sown  without  clover  .<  

An  increase  in  yield  after  wheat  on  the  plot  with  dhvett,  of. 

Plot  8 — On  which  Mensury  barley  was  sown  in  1900  with  clover. 

Plot  4~After  Mensnxy  barley  was  sown  without  clover 

An  increase  in  yield  after  barl^  on  the  plot  with  clover,  of. 

Plot  5— On  which  Banner  oats  were  sown  in  1900  with  dover. 

Plot  &~ After  Banner  oats  were  sown  without  clover 

An  increase  in  yield  after  oats  on  the  plot  with  clover,  of . . . 


Yield  of 

Fodder  Corn 

per  acre 

in  1901 


Tons. 

Lbs. 

27 
19 

1.760 
1,280 

8 

480 

27 

15 

880 
1,600 

11 

1,280 

25 
20 

1,600 
ICO 

1,440 


In  this  series  of  experiments  the  three  plots  on  which  the  clover  had 
been  sown  gave  an  average  weight  of  27  tons  80  pounds  of  fodder  com  per 
acre;  while  those  on  which  clover  had  not  been  sown  avefaged  18  tons  1,013 
pounds — a  diflFerence  in  favour  of  the  plots  sown  with  clover  of  8  tons  1,067 
pounds  per  acre,  an  increase  of  over  40  per  cent.  A  marked  difference 
could  be  seen  in  these  plots  from  an  early  period  in  their  growth,  and,  as 
the  crop  approached  maturity,  the  increase  in  height,  vigour  and  leafiness 
in  the  com  grown  on  the  plots  sown  with  clover  was  so  striking  that  it 
could  be  clearly  seen  at  a  considerable  distance. 

Taking  the  results  of  these  18  experiments  made  with  Indian  com  during 
three  years,  the  average  gain  in  weight  of  green  crop  from  the  use  of  clover 
has  been  3  tons  1,694  pounds  per  acre. 

Inorbase  in  Crop  of  Potatoes  ik  1899  after  Clover. 


In  the  spring  of  1899,  a  piece  of  rather  light  sandy  loam  of  fair  quality 
was  planted  with  potatoes  of  the  variety  known  as  Daisy.  Nine  rows  of 
tliese 'were  planted,  each  560  ieet  long,  2^  feet  apart*  on  land  on  which 
barley  had  been  grown  l^ie  preWous  year.  Common  Red  clover  had  been 
sown  with  the  barley  in  the  proportion  of  10  pounds  of  seed  per  acre.  After 
the  grain  was  cut,  the  clover  made  a  rapid  growth,  and  had  formed  a  good 
mat  of  foliage  about  12  inches  high  by  the  middle  of  October,  when  it  was 
ploughed  under  about  7  or  8  inches  deep.  On  land  adjoining,  of  the  same 
quality,  which  had  received  similar  cultivation,  9  rows  of  the  same  variety 
of  potatoes  were  planted  on  the  same  day.  The  previous  crop  on  three- 
fourths  of  this  latter  piece  of  land  had  been  pease  and  on  the  other  one- 
f  Durth,  carrots. 


17 


The  potatoes  were  planted  on  May  25  and  were  dug  October  3. 

Lbt. 
Plot  1 — On  which  barley  was  sown  with  clover,  turned 

under  in  October,   1898,  the  potatoes  gave  a  total 

yield  of 4,208 

Plot  2 — After  pease  and  carrots,  where  no  clover  had  been 

sown,  the  total  yield  was 3,025 

These  results  show  a  difference  in  favour  of  the  crop  where  clover  was 
used  of  about  28  per  cent.  The  foliage  of  the  potatoes  grown  after  clover 
was  much  more  vigorous  and  even,  and  was  of  a  deeper  green  colour. 

Increase  in  Crop  of  Potatoes  in  1900  After  Clover. 

In  the  spring  of  1899,  six  plots  of  one-fortieth  of  an  acre  each  were  sown 
with  grain — ^two  with  Preston  wheat,  two  with  Mensury  barley,  and  two 
Banner  oats.  One  plot  in  each  case  had  clover  sown  with  the  grain,  at  the 
rate  of  12  lbs.  per  acre ;  the  other  had  no  clover.  The  soil  was  a  sandy 
loam.  In  the  spring  of  1900,  the  clover  was  ploughed  under  and  the  plots 
were  all  planted  with  one  variety  of  potatoes,  namely,  Rochester  Rose. 
These  were  planted  on  May  28,  and  were  dug  October  5,  with  the  following 
results : — 

CROPS  OF  POTATOES  (ROCHBSTER  ROSE)  IN  1900. 


Plot  1— On  which  Preston  wheat  was  sown  in  1899  with  clover. 
Plot  2— After  Preston  wheat  without  clover 


An  increase  in  yield  after  wheat  on  the  plot  with  clover  of. 

Plot  8— On  which  Banner  oats  was  sown  in  1899  with  clover.   .     

Plot  4 — After  Banneroats  without  clover 


An  increase  in  yield  after  oats  on  the  plot  with  clover  of. 


Yield  of  potatoes 
per  acre. 


Bush.        Lbs. 

320  — 

280  40 


89  20 

301  20 

290  40 


10  40 


Plot  5 — On  which  Mensury  barlej  was  sown  in  1899  with  clover  ......  890  — 

Plot  5— After  Mensury  barley  without  clover 280  — 


An  increase  in  yield  after  barley  on  the  plot  with  clo^  er  of . . . 


60  — 


In  these  experiments  the  three  plots  on  which  the  clover  had  been  sows 
gave  an  average  of  317  bushels  7  lbs.  per  acre ;  while  those  on  which  clover 
had  not  been  sown  averaged  283  bushels  47  lbs.  per  acre — a  difference  in 
favour  of  the  plots  sown  with  clover  of  33  bushels  20  lbs.  per  acre. 

Incrsasb  in  Crop  of  Potatoes  in  1901  After  Clover. 

In  the  spring  of  1900,  six  plots  of  one-fortieth  of  an  acre  each  were 
prepared  for  this  experiment  as  described  in  the  test  for  1900.  The  kinds 
of  grain  used  and  the  treatment  of  the  land  were  the  same.  The  alternate 
plots  were  sown  with  12  lbs.  of  common  red  clover  per  acre,  which  was 
ploughed  under  May  22,  1901.  The  variety  used  for  this  test  was  the 
Everett.  The  potatoes  were  planted  May  23,  in  rows  2^  feet  apart  and 
about  one  foot  apart  in  the  rows,  and  were  dug  October  4. 
2 
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Clover  Sowk  with  Lioowo  Oats  in  1897. 

A  sample  dug  Octoben  20  from  a  field  crop  of  4|^ acres  sown  on  April  30, 
1897,  with  Ligowo  oats  and  10  lbs.  Mammoth  Red  Clover  per  acre,  produced 
8  tons  505  lbs. 


Clover  Sown  with  Mensurt  Barley  in  1898. 

A  similar  course  of  experiments  was  tried  in  1898,  when  ten  plots  were 
sown  with  Mensury  barley  on  April  27  with  clover  seeds  of  different  quan- 
tities and  sorts.  They  were  dug  November  5,  1898,  and  gave  the  following 
quantities  of  clover  residues : — 

CLOVER  SOWN  WITH  MENSURY  BARLEY.  1898. 


Weight  of  clover 

(roots  and  foliage) 

per  acre.. 

Plot  1— Mjunmoth  Red  clo^vw,  4  lbs.  per  acre,  produced 

2  M                    6                   .,                    

3  M                    8                    ..                    

5  M                   12                    .,                   

6  „                   14                    „                     

Tons. 

5 
5 
5 
6 
6 
6 
5 
4 
5 
2 

LbB. 

123 

634 

1.666 

1,262 

761 

1.866 

7— Common  Red  clover,   10                   >*                  

8 — Alsike  clover,               8                    n                  

1.570 
167 

9              ..                          6                    .,                  

10— Alfalfa.                        14                     ,,                   

124 
938 

These  results  seem  to  indicate  that  10  or  12  lbs.  of  clover  seed  to  an 
acre  gives  the  best  results,  and  that  Conunon  Red  clover  serves  the  purpose 
well.  The  very  large  increase  in  the  weight  of  leaves  stems  and  roots  when 
the  clover  is  left  over  to  grow  until  about  May  21  the  following  year,  points 
to  the  importance  of  giving  the  clover  the  opportunity  of  making  this  extra 
growth  whenever  it  is  intended  to  plant  the  land  with  Indian  corn,  potatoes 
or  any  other  crop  which  can  be  advantageously  sown  as  late  as  May  21  to  25. 

Value  of  Winter-Killed  Clover. 

To  obtain  information  which  would  be  useful  to  those  living  in  localities 
where  winter  killing  of  clover  is  common,  samples  were  collected  in  the 
spring  of  1897  (the  winter  of  1896-7  having  killed  practically  all  the  clover 
on  the  plots  examined),  and  determinations  made  as  to  their  manurial 
value.  These  clover  residues  consisted  of  the  shrivelled  and  browned  foliage 
and  stems  carefully  taken  from  the  surface  of  a  block  of  soil  4  feet  by  4 
feet,  and  the  dead  roots  in  the  first  9  inches  of  its  depth. 

AH  the  clovers  were  sown  at  the  respective  rates  mentioned  below,  on 
May  5,  1896,  with  Odessa  barley  at  the  rate  of  1 J  bushels  per  acre.  The 
barley  on  all  the  plots  was  cut  July  27,  1896.  The  clover  residues  were 
collected  May  1,  1897. 
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CLOVER  RESIDUES  WITH  PROPORTION  OF  NITROGEN  (1897). 


Plot  1— Maminoth  Red  clover,  14  Ibe.  per  acre, 


Plot  2—            .. 

12 

Plot  S—            f. 

10 

Plot  4— 

8 

Plot  5—              n              .. 

6 

Plot  6—            t.            .1 

4 

Plot  7— Gonimon  Red  clover. 

10 

Plot  8— Akike  clover, 

6 

Plot  9- Alfalfa, 

14 

tl 

II 


II 


Weight  of 

clover  reei- 

dues 

per  acre. 


Tons.  Lbi. 

3  CS6 

3  976 

2  1,955 

3  976 
3  806 

2  594 

3  126 
1  1,233 
1  212 


Nitrogen 
pcracre* 


LU. 
60 

n 

81 
76 
70 
68 
62 
83 
26 


It  is  evident  from  theee  particulars  that  notable  amounts  of  nitrogen  are 
present  in  these  residues,  and  that  winter  killing  of  the  clover  does  not 
form  a  sufficient  excuse  for  neglecting  this  economical  mode  of  enriching 
the  soiL 

Is  THK  PlOUGHINQ  UNDBR  OF  ClOVER  AN  ECONOMICAL  PRACTICE  f 

It  is  urged  by  some  that  the  burying  of  such  a  large  amount  of  rich  food 
as  is  contained  in  a  crop  of  clover  is  wasteful.  This  would  undoubtedly  be 
true  if  the  farmer  had  the  stock  to  consume  it,  for  by  feeding  the  clover  a 
part  of  it  would  be  converted  into  high-priced  animal  products,  and  the 
manure  produced  and  returned  to  the  soil  would  give  back  about  75  per 
cent  of  the  fertilizing  elements  contained  in  the  crop.  On  most  farms, 
however,  there  is  not  sufficient  stock  for  such  purpose,  and  in  such  cases  we 
would  strongly  advise  the  growing  and  ploughing  under  of  clover  for  re- 
covering, maintaining  and  increasing  the  fertility  of  soils,  as  we  know  of  no 
other  material  of  equal  fertilizing  value  that  can  be  so  cheaply  obtained. 
We  have  shown  that  by  sowing  10  or  12  lbs.  of  Conmion  Red  clover  seed 
per  acre,  costing  about  $1  to  $1.25,  there  would  be  a  gain  of  at  least  100  lbs. 
of  nitrogen,  the  lowest  price  for  which  in  artificial  fertilizers  is  10  cents  per 
lb.  Further,  the  added  store  of  humus  with  its  associated  mineral 
elements  is  also  of  much  value.  Even  when  it  is  found  desirable  to  harvest 
th3  crop  and  sell  it  off,  the  land  will  be  considerably  enriched,  since 
nearly  one-half  of  the  fertilizing  constituents  of  the  clover  is  to  be  found  in 
the  roots. 


Glover  Compared  with  Barn- Yard  Manure  as  a  Fertilizer. 

At  the  outset  it  should  be  understood  that  in  advocating  green  manu- 
ring wiih  clover,  this  crop  is  not  brought  forward  as  a  material  to  replace 
bam-yard  manure,  but  rather  to  supplement  it  and  to  make  its  application 
more  effective.  Barn-yard  manure  of  good  average  quality  contains  about 
the  following  proportions  of  the  chief  fertilizing  constituents  : — 

Nitrogen 10  lbs.  per  ton. 

Phosphoric  acid 5  ti 

Potash 9  „ 
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An  application  of  ten  tons  per  acre  will,  therefore,  enrich  the  soil,  ap' 
proximately  by  the  following  amounts  : — 

Nitrogen 100  lbs.  per  acre. 

Phosphoric  acid 60  •» 

Potash 90  .1 

The  chemical  investigations  made  in  connection  with  these  experiments 
have  shown  that  a  vigorous  crop  of  clover  will  contain,  at  a  moderate  estir 
mate,  in  its  foliage  and  roots — 

Nitrogen from  100  to  150  lbs.  per  acre^ 

Phosphoric  acid n       30   m     45  m 

Potash .1       85   II  115  .. 

Respecting  nitrogen,  it  is  evident  that  by  the  use  of  clover  we  can  with 
a  single  crop  furnish  the  soil  with  as  large  a  quantity  as  would  be  supplied 
by  a  dressing  of  10  tons  of  manure  per  acre.  The  greater  part  of  the  nit- 
rogen is  gathered  by  the  clover  from  the  air,  a  source  not  otherwise  avail- 
able, and  is  therefore  a  distinct  addition  to  the  soil.  The  amounts  of  phos- 
phoric acid,  potash  and  lime  in  the  clover  have,  it  is  true,  been  obtained 
from  the  soil,  but  have  been  largely  drawn  from  depths  beyond  the  reach 
of  the  roots  of  ordinary  crops.  The  decay  of  the  clover,  moreover,  liberates 
these  important  fertilizing  elements  in  soluble  and  available  forms,  so  that 
they  can  be  readily  utilized  by  the  crops  which  follow. 

Fertilizers  for  Clover. 

Clover  requires,  for  strong  and  healthy  growth,  considerable  quantities 
of  phosphoric  acid,  potash  and  lime.  If  the  soil  is  well  supplied  with  these, 
the  clover  plant,  once  established,  can  obtain  with  the  aid  of  the  germs  in 
the  nodules  on  its  roots  all  the  nitrogen  needed  for  strong  growth.  Where 
the  soil  is  poor  in  these  mineral  constituents,  they  may  be  supplied  by  using 
a  dressing  of  wood  ashes  and  superphosphate  of  lime.  The  unleached  ashes 
of  hard  woods  are  a  most  valuable  fertilizer.  They  contain  on  an  average 
5  to  6  per  cent  of  potash,  2  to  3  per  cent  of  phosphoric  acid,  and  about 
30  per  cent  of  lime.  A  dressing  of  50  to  100  bushels  per  acre  would  be 
sufficient.  Where  wood  ashes  cannot  be  had,  one  of  the  German  potash 
salts  now  found  in  the  fertilizer  market  may  be  used  in  its  place.  One  of 
these,  muriate  of  potash,  contains  about  50  per  cent  of  actual  potash  and 
may  be  used  in  the  proportion  of  100  pounds  per  acre.  Kainite,  which  is 
one  of  the  lower  grades  of  these  salts  and  contains  about  12  per  cent  of 
potash,  should  be  applied  to  the  extent  of  about  400  pounds  per  acre. 

Superphosphate  of  lime  will  be  found  a  convenient  form  in  which  to 
apply  phosphoric  acid  and  lime.  Good  brands  will  usually  contain  about 
1 5  per  cent  of  phosphoric  acid  in  an  immediately  available  form.  From 
250  to  300  pounds  per  acre  would  be  a  suitable  dressing.  Thomas'  phos- 
phate is  also  a  useful  source  of  phosphoric  acid,  especially  for  sour  soils  and 
such  as  are  deficient  in  lime.  It  contains  from  12^  to  17  per  cent  of  phos- 
phoric acid  present  in  a  form  which,  though  not  immediately  soluble,, 
gradually  becomes  available  for  plant  use. 

On  peaty  or  mucky  soils,  lime  is  often  the  only  addition  needed  to  secure 
good  crops  of  clover.  From  20  to  40  bushels  per  acre  will  usually  be  suffi- 
cient. Marl  may  be  used  as  a  source  for  lime  where  it  is  cheaply  obtain- 
able, but  should  be  applied  in  somewhat  larger  quantities. 

Where  a  soil  is  particularly  poor  in  quality,  a  dressing  of  barn -yard  man- 
ure will  be  found  of  great  advantage  in  starting  the  clover.      This  will  not 
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only  furnish  a  supply  of  food  immediately  available  for  the  crop,  but  will 
aid  in  keeping  the  soil  in  a  moist  condition,  which  is  important  in  clover 
growing.  Heavy  clay  soils  require  underdraioing  before  they  will  give  their 
best  returns  with  clover.  A  moist,  mellow,  well  aerated  soil,  which  is  most 
suitable  for  successful  clover  growing,  cannot  often  be  had  on  stiff  clay  land 
which  has  not  been  drained. 

SUMMART. 

The  advantages  connected  with  the  ploughing  under  of  clover  may  be 
isummed  up  as  follows  : — 

1*  Tliere  !■  an  enrlcbmenc  of  Uio  •oil  hj  tt&e  addlClon  of  nitroceii  ob- 
tained flrom  tbe  atmospliere. 

2*  Tbere  is  mn  incroaso  to  Uae  stoFO  of  mvallable  mineral  plant  food 
<plftoeplioric  acid,  potaeli  and  lime)  in  the  surface  soil  taken  bj  tbe  cloTor 
in  part  from  deptbs  not  reacbed  by  tbe  eballoirer  root  mjutetnu  of  otber 
farm  crop*. 

8*  Tbere  is  a  lar^e  addition  of  bnmne^  ^wbereby  tbe  soil  is  made  more 
retentive  of  moisture^  irarmer  and  better  aerated^  conditions  favoorable 
to  vifl^orons  erop  sroivtb*  Hnmns  also  fnrnisbes  tbe  material  best  adapted 
for  tbe  development  of  tbose  forms  of  serm  life  tbat  act  so  beneflcialljr  in 
tbe  soil* 

4*  As  an  ayent  for  deepening  and  mellonrins  soils,  no  crop  kItcs  sncb 
«atisfbctory  results  as  clover. 

5*  Clover  also  serves  a  nsenil  purpose  as  a  catcb  crop  during  tbe 
autumn  montluh  vrben  tbe  (ground  ivould  be  otbenvise  bare,  retaining 
fertilizing  material  brou^bt  down  bjr  tbe  rain,  and  also  tbat  formed  in  tbe 
eoil  durini;  tbe  summer  montbs,  mucb  of  ^srbicb  ivonld  otberwise  be  lost 
tbrousb  tbe  leacbinc  action  of  rains. 

6.  As  slftoiBvn  conclusively  by  tbe  particulars  ive  bave  submittedf 
obtained  by  carefbl  experiment  over  a  number  of  years  w^itb  tbe  more 
important  farm  crops,  tbe  ploucbiny  under  of  creen  doTcr  bas  a  most 
marked  elltoet  in  increasing  tbe  soil's  productiveness. 
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To  tlie  Honourable 

The  Minister  of  Agriculture. 

Sir, — ^I  herewith  submit  for  your  approval  Bulletin  No.  41  of  the  Experimental 
Parm  series,  which  has  been  prepared  by  myself.  There  are  presented  in  this  publi- 
cation the  results  of  a  large  number  of  experiments,  which  have  been  conducted  at 
all  the  experimental  farms  in  your  Department  during  the  season  of  1902,  witli 
oats,  barley,  spring  wheat,  pease,  Indian  oom,  turnips,  mangels,  carrots,  sugar  beets 
and  potatoes  in  plots  of  uniform  size,  and  the  crops  grown  under  uniform  conditions. 
The  average  results  also  are  griven  of  three  to  eight  years*  tests  on  such  plots  with 
varieties  of  oats,  barley,  spring  wheat,  pease,  Indian  com,  turnips  and  potatoes,  three 
to  seven  years  with  plots  of  mangels  and  carrots,  and  four  to  six  years'  experience  with 
sugar  beets. 

These  trial  plots  are  conducted  with  the  object  of  gaining  information  as  to  the 
relative  productiveness  of  the  different  sorts  and  their  earliness  in  ripening.  The 
returns  show  much  variation  in  the  weight  of  the  crops  grown  and  point  to  the  im- 
portance of  care  in  the  choice  of  varieties  of  seed  for  sowing.  It  is  hoped  that  these 
results  giving  the  experience  gained  under  some  of  the  most  important  dimatio 
variations  found  in  the  country,  will  prove  useful  to  farmers  in  every  part  of  Canada. 

I  have  the  honour  to  be, 

Youp  obedient  servant, 

WM.  SAUNDERS, 

Director  of  Experimental  Farm^ 
Ottawa,  December  8, 190a, 


EESXn/rS  OBTAHTED  IN  1902 


FROM  TRIAL  PLOTS  OF 

GRffl,  FOUR  CORN,  FID  RMS  MD  POIMS 


By  William  Saunders,  LL.D.,  P.It.S.O.,  P.L.S.,  F.CS^  &a 


Director  of  Experimental  Farms. 


During  the  past  eight  years  experiments  have  been  conducted  on  uniform  trial 
plots  at  each  of  the  Dominion  Experimental  Farms  for  the  purpose  of  gaining  infor- 
mation as  to  the  most  productive  and  earliest  ripening  varieties  of  grain,  fodder 
com,  field  roots  and  potatoes.  In  arranging  for  these  plots  the  same  varieties  have 
been  sown  at  each  of  the  farms,  the  seed  being  supplied  at  the  outset  from  a  common 
stock.  In  each  case  the  seed  has  been  sown  early,  and,  as  a  rule,  all  the  different 
sorts  of  the  same  product  have  been  sown  on  the  same  day  or  at  most  within  two  or 
three  days  so  as  to  give  to  all  an  even  start.  The  land  chosen  each  year  for  those 
plots  has  been  as  nearly  uniform  in  character  as  could  be  found  and  before  sowing 
has  been  brought  into  a  good  condition  of  tilth.  In  this  bulletin  which  is  the  eighth 
of  the  series,  the  details  are  arranged  after  the  same  plan  as  in  the  previous  issues,  the 
different  varieties  being  placed  in  the  tables  which  follow  in  the  order  of  their  produc- 
tiveness at  the  Central  Experimental  Farm.  The  number  of  days  required  for  each 
sort  from  sowing  to  ripening  is  also  g^iven  and  thus  their  relative  earliness  is  shown. 

In  comparing  the  crops  obtained  from  the  several  varieties  in  any  one  year  with 
another,  the  relative  positions  occupied  by  the  different  sorts  will  often  vary  from  lack 
of  uniformity  in  the  soil,  and  other  causes.  When,  however,  the  average  of  such 
results  can  be  given  for  a  number  of  years  the  information  becomes  much  more  satis- 
factory and  valuable. 

« 

In  the  experience  recorded  near  the  end  of  this  bulletin  the  average  crops  obtained 
from  the  sowings  of  a  number  of  successive  years  are  shown,  all  those  which  have 
been  three  years  under  trial  being  placed  in  competition  with  those  which  have  been 
tested  for  longer  periods. 


A  break  in  the  records  of  these  tests  has  been  necessar;  at  BraadoD  this  year 
owing  to  a  very  heavy  rain  storm  or  'cloud  burst'  in  June.  This  storm  washed  away 
many  of  the  varieties  of  pease  and  barley,  and  others  were  so  much  injured  by  flooding 
that  any  comparisons  of  yield  of  varieties  would  be  valueless.  Under  the  circumstances 
the  injured  sorts  have  been  omitted  from  this  bulletin,  but  the  particulars  of  their 
yields  will  be  found  in  the  annual  report  of  the  Experimental  Farms  for  1902. 

By  comparing  the  crops  of  the  past  year  with  the  average  of  previous  years  it  will 
be  seen  that  the  results  of  the  harvest  of  1902  have  on  the  whole  been  very  satisfactory. 

TEIAL  PLOTS  OF  OATS. 

During  the  seapon  of  1902,  sixty-five  varieties  have  been  under  trial.  The  size  of 
the  plots  on  which  they  were  sown  at  the  Experimental  Farms  in  Ottawa,  Ont,,  Nap- 
pan,  K.S.,  and  Agassiz,  B.C.,  was  one-fortieth  of  an  acre  each,  and  at  Brandon,  Man., 
and  Indian  Head,  N.W.T.,  they  were  one-twentieth  of  an  acre  each.  The  quantity  of 
seed  sown  was  in  the  proportion  of  two  bushels  per  acre,  and  the  dates  of  sowing  were 
as  follows  : — At  Ottawa,  April  18,  Nappan,  April  30,  Brandon,  May  27-28,  Indian 
Head,  May  12,  and  at  Agassiz,  April  21. 

Particulars  as  to  the  character  of  the  land  in  each  case,  and  of  the  preparation 
and  treatment  it  has  had  will  be  found  in  the  annual  report  of  the  Experimental 
Farms  for  1902. 

In  Canada  the  bushel  of  oats  is  34  lbs. 


UNIFORM  TEST  PLOTS  OF  OATS. 


YlILD  PER  ACRK  AT  THE 
SEVBKAL  BZFEUIHEHTAL    FaHUS 

Sbasoh  or  1902. 


NcHBEs  or  Dats 
SOWINO  TO  Habvbstiko. 


-  NAn  or  VABmrr. 


1^ 
1^  , 


1  Improved  Am«ricAn. . 


10  White  Giant 

11  Holatein  Prolifio 

12  Eerly  Golden  Prolifio. 

L3  Goldtm  Beauty 

H  Newmarket 

1.1  Huzlett's  Seiiure 

16  Buchbee'B  lllinoia  . .  . . . 

17  Daniih  laUnd 


!  79  24  1 

I  GG  ]2  ] 

!  (!7  32  1 

I  76  32  1 


UNIFORM  TEST  PLOTS  OF  OATS-Coni.'nwd. 


Tuld  pes  Aobi  at  thi 

SeVXOAL  ElFEHTHENTaL  FARMB 

Season  of  1902. 


NuHBCB  or  Dats 

SOWtNO   ID  HABTnUKO. 


Nau  or  Yariri. 


IS  Tirei)ti«th  Ceatnrf , . 

igHeoDonita 

»W»v«riBy 

21  Whita  Scbonen 

£3  Joanette 

SSBrandoD 

HCtmuh  Egyptian  — 
3S  American  Ei«autr . . . 

96'lriih  Victor. 

2T|WideA«ake 

SS;Ear1]r  OotUand 

39  American  Triamph.. 
30  Abundance 


Sa.GoldSDdeT 

33Linaolii 

34  Bavarian 

SSlBlaok  Beauty 

36,Kendal 

37,3aliD«a 

SSHolland 

39Peiue      

MProiifioBlk.  Tartoriao.. 

«lWall» 

43  Early  Maine 

«,OUve 


dDollar    . 

47, Golden  Tartarian.. 
48,Golden  aiant 


BOHilCord 

61 ' Early  Blonom 

52  0derbruch 

53  Black  Mesdagr 

MTartarKing 

eO'Abyinnia 

SS  California  Prolific  Blk , . 

67  Oxford 

B8.Kine; 

SQRoMdale 

aO.Early  Archangel    ...   . 

•llCrranwell 

IBPiODMir 

«S|Mill«r 

MSoQtchPoUto 

(0  LoDgbongbton 


70  20 
70  20 
70  20 
70  20 


91  21 
102  i: 

70  a 

lOS  31 


04  24  10 
64  24  8 
84  24  8 
64  24  10 
S4  24  S 
S3  1H  « 
A3  IS  t 
S3  18  S 
02  1210 
63  12  e 
83  13  7 
«3  12  t 


fiB  28  £ 

SS  ifl  i 
66  1610 

CO  16  « 

66  16  f 

66  16  i 

eeio  E 


I  90  31 
)  86  91 
i   73X 


'Dartroyedby  flood. 

tMotKnrn. 

SNearlydMroyodbrwMbof  beavy  laiutorm. 


lii- 

t    < 

!   65  10  ( 


)  74  24 
I  86  20   < 
I  06  IS  ; 


I  66  16 

i  72  22 

I  66  10 

I  6610 

I  73    3 

i  60    6 


J  61  20  I 
I  54  24  t 
)  78  24   ( 


1  72  32  I 
J  61  36  e 
4    66  10    C 


73  30  1 

70  SO  ] 

71  28  ] 
73  30  ] 
71  14  1 


J  67  16   1 

I   71  22   ] 

73  96   ] 


HI 


!    116    112 

I  lie  114 

•   115   lU 
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The  twelve  yarieties  of  oats  which  have  produced  the  lai^est  crops  during  1002,  at 
the  several  Experimental  Farms,  are  the  following  : — 

CENTRAL  EXPERIMENTAL  FARM,   OTTAWA,  ONT. 


1.  Improved  American 

2.  Sensation 

3.  White  Russian..   .. 

4.  Siberian 

5.  Banner 

6.  Columbus 


Per  acre. 

Bush. 

Lbs 

90 

20 

83 

18 

83 

18 

82 

12 

81 

6 

81 

6 

7.  Flying  Scotchman. 

8.  Salzer's  Big  Four 

9.  New  Zealand..    .. 

10.  White  Giant..   .. 

11.  Holstein  Prolific. 


12.  Early  Golden  Prolific 77 


Per  J 

Eicre. 

Bush. 

Lbs 

80 

■  • 

78 

28 

77 

22 

77 

22 

77 

22 

77 

22 

An  average  crop  of  80  bushels  33  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  THE  MARITIME  PROVINCES,  NAPPAN,  N.& 


Per  acre. 

Bush.  Lbs. 

1.  Golden  Tartarian Ill  26 

2.  Golden  Giant 108  8 

3.  Salines..- 107  2 

4.  Cromwell 105  30 

5.  White  Schonen 105  SO 

G.  White  Giant 104  24 


Per  acre. 
Bush.  Lbs. 

7.  New  Zealand 103       18 

8.  American  Beauty 102        12 

9.  Siberian 102        12 

10.  Lincoln 102        12 

IL  Early  Golden  Prolific 102       12 

12.  Mennonite 102       12 


An  average  crop  of  104  bushels  31  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  MANITOBA,  BRANDON,  MAN. 


Per  acre. 
Bush.  Lbs. 

1.  Early    Golden    Prolific 82       28 

2.  Buckbee's  Illinois 82       12 

3.  Siberian 82  2 

4.  Holstein  Prolific 81         6 

6.  Mennonite 77         2 

6.  Joanette 74        24 


Per  acre. 
Bush.  Dbs. 

7.  Wallis 74        24 

8.  Early  Maine 74        24 

9.  Hazlett's  Seizure 73       28 

10.  Abundance 72         2 

11.  American  Triumph 70        80 

12.  Banner 70       80 


An  average  crop  of  76  bushels  22  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR   THE  NORTH-WEST  TERRITORIES,  INDIAN   HEAD,   N.W.T. 


1.  Danish  Island..    .. 

2.  Banner.. 

3.  Tartar  King 

4.  Golden  Tartarian.. 
6.  Golden  Giant..    .. 
6.  Improved  American. 


Per  acre. 
Bush.  Lbs. 
89        14 


88 
86 
83 
82 

82 


8 
16 
18 
32 
20 


7.  Holstein  Prolific. 

8.  Abundance  ..    .. 
*  9.  Columbus 

10.  Wide  Awake..   .. 

11.  Thousand  Dollar. 

12.  Oxford 


Per  acre. 

Bush. 

Lbs. 

82 

2 

80 

20 

80 

20 

80 

20 

78 

24 

78 

8 

An  average  crop  of  82  bushels  28  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR   BRITISH  COLUMBIA,  AGASSIZ,   B.O. 


Per  acre. 
Bush.  Ltbs. 

1.  Golden   Giant 77       22 

2.  Waverley 75       SO 

8.  Hazlett's  Seizure..    ., 74         4 

4.  Golden  Tartarian 73        18 

5.  Tartar  King 72       32 

0.  Columbus 72        32 


Per  acre. 
Bush.  Lbs. 

7.  Black  Beauty 72        22 

8.  Master 72        12 

9.  Holland 72         2 

10.  Danish  Island 71        16 

11.  Early  Gothland 71         6 

12.  Banner 70        30 


An  average  crop  of  73  bushels  4  lbs.  per  acre. 
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The  twelve  varieties  of  oats  which  have  produced  the  largpest  crops  in  1002,  teking 
the  average  results  obtained  on  all  the  Experimental  Farms,  are  : 


1.  Siberian 

2.  Banner 

3.  Danish  Island.. 

4.  Holsteln  Prolific. 

5.  Golden  Giant..    , 

6.  Columbus 


Per  acre. 

Bush. 

Lbs. 

81 

20 

80 

17 

80 

6 

80 

•  • 

80 

•  • 

79 

24 

7.  Golden  Tartarian  ..    . 

8.  Early  Golden  Prolific. 

9.  New  Zealand 

10.  Buckbee's  Illinois..    . 

11.  Mennonite 

12.  TarUr  KinK 


Pen 

&cre. 

Bush. 

Lbs. 

77 

28 

77 

23 

76 

22 

76 

20 

76 

•  • 

76 

12 

An  average  crop  of  78  bushels  17  lbs.  per  acre. 

The  average  crop  of  all  the  varieties  of  oats  tested  at  each  of  the  Experimental 
Farms  in  1902,  was  as  follows  : — ^At  Ottawa,  65  bushels  19  lbs.  per  acre  ;  Nappan,  90 
bushels  18  lbs.  ;  Brandon,  60  bushels  11  lbs.  ;  Indian  Head,  67  bushels  30  lbs.,  and 
at  Agrassiz,  63  bushels  10  lbs.  The  average  return  given  by  the  whole  of  the  varieties 
of  oats  tested  at  all  the  farms  was  70  bushels  4  lbs.  per  acre. 

TRIAL  PLOTS  OF  BARLEY. 

During  the  season  of  1902,  fifty-one  varieties  of  barley  have  been  under  test, 
twenty-one  of  which  were  two-rowed  sorts  and  thirty  sjx-rowed.  The  barley  plots  were 
of  the  same  size  as  those  sown  with  oats,  the  seed  was  used  in  the  proportion  of  two 
bushels  per  acre,  and  the  dates  of  sowing  were  as  follows  : — At  Ottawa,  Ont.,  April 
17  ;  Nappan,  N.S.,  May  16  ;  Indian  Head,  N.W.T.,  May  17,  and  at  Agassiz,  B.O., 
April  19. 

In  Canada  the  bushel  of  barley  is  48  lbs. 

UNIFORM  TEST  PLOTS  OF  TWO-ROWED  BARLEY. 


g 


Naux  or  Vabuett. 


French  Chevalier  . 
Daniiih  Chevalier. 
Canadian  Thorpe. . 
Kinver  Chevalier  . 

Gordon 

Fulton 

Logan  

Bolton 

Dnnham 

Beaver 

Newton ...   —   . 
Standwell 


1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 

13  Victor 

14  Harvey 

ISlSidney 

16  Prize  Prolific 

17|Nepean 

18  Clifford 

19j Invincible. ... 
20  Jarvis 


21 


Leslie. 


2i 


TlXLD  FIB  \CBE  AT  THB 

Sbvbbal  Expbrimkntal  Farms, 
Sbason  op  1902. 


i 

I 

s 


S  3 


68  16 

64  8 
02  24 
60  .. 

65  40 
55  .. 
54  8 
53  16 
53  16 
52  24 
50  40 
50  .. 
48  16 
48  16 
46  32 
46  32 
46  32 
40  32 
15  40 
45  .. 
39  8 


01 


i 

Q« 


a  3 

49  8 
60  40 

50  40 
44  8 
40  40 
37  24 
42  24 
.37  24 
40  . 


43  16 

50  .. 

47  24 

47  24 

45  .. 

45  40 

38  16 

43  16 

44  8 

39  8 

40  . 

33  16 

43  16 
53  86 
49  8 
51  32 
45  40 
42  44 
42  24 
45  40 

42  4 

51  32 

47  24 

55  24 

43  36 

48  36 
59  4 

47  24 
37  44 

56  . 

57  44 

52  24 

48  36 


D 

PQ 

>r 


3  i 

PQ  h) 

33  16 

37  24 
46  32 
48  16 

38  6 

30  .. 
25  10 
29  28 
52  44 
33  6 
40  20 
37  44 

31  4 
40  30 

39  8 
43  16 
36  32 
36  2 
48  26 
33  36 
85  20 


I 


PQ  ^ 

48  26 
54  3 
52  14 
51  2 


45 
41 
41 
41 
47 
45 
47 


8 
17 
5 
27 
4 
8 
9 


47  35 

42  32 
45  33 
47  33 

43  46 

41  7 
45  23 
47  42 

42  39 
39  8 


Number  of  Dats 

FROM 

Sowing  to  Harvkstino 


s 

o 


109 
109 
109 
108 
109 
108 
109 
105 
109 
105 
111 
110 
105 
109 
108 
112 
105 
105 
111 
107 
109 


02 

• 

1^ 

WH 

3 

S^. 

el 

'■%^ 

JZi 

rf 
>* 

i. 

J 

« 

Q 

Q 

105 

110 

105 

110 

102 

103 

105 

110 

102 

98 

103 

102 

103 

101 

103 

101 

102 

99 

103  110 

103  110 

106 

110 

103 

101 

102 

102 

102 

93 

103 

110 

102 

103 

103 

102 

103 

107 

103 

101 

102 

98 

.=3 

2- 


I 


Q 

117 
1161 
112 
117 
111 
112 
112 
109 
116 
114 
112 
116 
112,  105 


I 

110 
110 
107 
110 
110 
106 
106 
106 
107 
108 
109 
110 


HI 
116 
112 
116 
111 
HI 
111 
116 


106 
106 
109 
106 
105 
108 
106 
106 
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The  six  Tarieties  of  two-rowed  barl^  which  have  given  the  largest  crops  during 
1902,  at  the  several  Experimental  Farms,  are  the  following  : — 


CENTRAL  EXPERIMENTAL  FARM,   OTTAWA,  ONT. 


1.  French  Cheyalier 

2.  Danish  Chevalier 

I.  Canadian  Thorpe 62 


Per  acre. 

Per  acre. 

Bush.  Lbs. 

Bush.  Lbs. 

88       16 

4.  Klnyer  Cheyalier 

fiA 

64         8 

6.  Gordon 

56       40 

62        24 

6.  Fulton 

•  •    •  •      66        • • 

An  avenrage  crop  of  60  bushels  47  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  THE  MARITIME  PR0VIN0B8,  NAPPAF,  H.8. 


Per  acre. 
Bush.  Lbs. 

1.  Danish  Cheyalier 60       40 

2.  Canadian  Thorpe 60       40 

S.  Newton 60 


Per  acre. 
Bush.  Lbs. 

4.  French  Cheyalier 49         8 

6.  Victor 47       24 

6.  Standwell 47       24 


An  average  crop  of  60  bushels  47  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  THE  NORTH-WEST  TERRITORIES^  INDIAN  HEAD,  N.W.T. 


Per  acre. 
Bush.  Lbs. 

1.  Sidney 69         4 

2.  Inyincible 57       44 

2.  Standwell 56       24 


Per  acre. 
Bush.  Lbs. 

4.  Clifford 65 

6.  Danish  Cheyalier 53       36 

6.  Jaryis • 62       24 


An  average  crop  of  55  bushels  30  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR   BRITISH  COLUMBIA,  AOASSIZ,  B.a 


Per  acre. 
Bush.  Lbs. 

1.  Dunham 52       44 

2.  Inyincible 48       26 

2.  Klnyer  Cheyalier 48       16 


Per  acre. 
Bush.  Lbs. 

4.  Canadian  Thorpe 4$       33 

5.  Prize  Prolific 43        jg 

6.  Haryey 40       30 


An  average  crop  of  46  bushels  35  lbs.  per  acre. 


The  six  varieties  of  two-rowed  barley  which  have  produced  the  largest  crops  ia 
1S02,  taking  tLe  aTerage  results  on  all  the  Experimental  Famui,  are  : 


BuBh.  Lba. 


1.  Danlah  Cbevaller.. 
!.  CBDBdlan  Thorpe.. 
3.  Klover  CbsTaller.. 


4.  Preach  CheTSller  . 

G.  iDTlnclble 

e.  Standwell 


An  average  crop  of  50  bushels  12  Iba.  per  acre. 

The  average  crop  of  all  the  varieties  of  two-rowed  barley  tested  at  each  of  the 
Experimental  Farms  in  1902,  was  as  follows  : — At  Ottawa,  52  bushels  3  lbs.  per  acre  ; 
Kappan,  43  bushels  41  lbs.  ;  Indian  Head,  48  bushels  34  lbs.,  and  at  Agassiz,  37  bushels 
47  lbs.  The  average  return  given  by  the  whole  of  the  varieties  of  two-rowed  barley 
tested  at  all  the  farms  was  46  bushels  31  lbs.  per  acre. 

UNITO&M  TEST  PLOTS  OF  SIXKOWED  BARLEY. 


NuBOTVAsnn. 


1  Blue  Long  H«m1  . , 

2Y«la. 

3  Trooper 

4StdlK 

60deM» 

6  Menmrj 

THullenBUck 

8  Surpriee 


10  NugeDt. 

11  Pioneer. 

12  Hullesa  White.  . 
IS.Garfield. . . 

14" 


15  _     _    . 

ISArgylo 

17lSaoceaa 

18  ComnKin    

19  VvigTiard 

20  Rmaie'i  Improved  . . 

21  Eiceluor 

32RantL 

23  Albert. 

24  Summit 

K  UmuScU 

26BiniHN. 

27  Cbampion. 

SSCkode. 

2gPh<BQii 

SOButer 


Yrld  peb  Aosi  at  the 

Sevibal  Exterimbhtal  Fabmb 

Season  or  1902. 
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The  six  varieties  of  six-rowed  barley  which  haye  given  the  larg^rt  crops  durinff 
1902,  at  the  several  Experimental  Farms,  are  the  following  : — 

CENTRAL  EXPERIMENTAL  FARM,  OTTAWA,  ONT. 


Per  acre. 
Bush.  Lbs. 

1.  Blue  Long  Head 74         8 

2.  Yale 7S       16 

8.  Trooper 66       40 


Per  acre. 
Bush.  Lbs. 

4.  Stella 66       40 

5.  Odessa 66        .. 

6.  Mensury 64         8 


An  average  crop  of  68  bushels  8  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  THE  MARITIME  PROVINGEB,  NAPPAN,  N.& 


Per  acre. 
Bush.  Lbs. 


1.  Common ^   ••      ^3 

2.  Royal M 

8.  Garfield 58 


16 
8 
16  j 


Per  acre. 
Bush.  Lbs. 

4.  Stella 68       16 

6.  Mansfield 66       88 

6.  Ehnpire 65 


• 

An  average  crop  of  58  bushels  23  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  THE  NORTH-WEST  TERRITORIES,  INDIAN  HEAD,  N.W.T. 


1.  Claude €6 

2.  Odessa ^5 

3.  Empire • 62 


Per  acre. 
Bush.  Lbs. 

82 
44 


Per  acre. 
Bush.  Lbs. 

4.  Blue  Long-head 62       24 

6.  Summit 60       40 

6.  Royal 68       36 


An  average  crop  of  62  bushels  87  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR   BRITISH  COLUMBIA,  AQASSIZ,   B.O. 


Per  acre. 
Bush.  Lbs. 

1.  Summit 66        .. 

2.  Rennle's  Improved 52       24 

8.  Oderbruch 60       40 


Per  acre. 
Bush.  Lbs. 

4.  Surprise 60       40 

6.  Yale 40        10 

6.  Nugent 40 


An  average  crop  of  48  bushels  11  lbs.  per  acre. 


The  six  varieties  of  six-rowed  barley  which  have  produced  the  largest  crops  in 
1902  taking  the  average  results  obtained  on  all  the  Experimental  Farms,  are  : 


Per  acre. 
Bush.  Lbs. 

1.  Surprise B5       15 

2.  Odessa 55        .. 

8.  Tale 53       29 


4.  Stella 

5.  Blue  Long  Head, 

6.  Brome 


Per  acre. 
Bush.  Lbs. 
52        24 
62        19 
62         1 


An  average  crop  of  53  bushels  23  lbs.  per  acre. 


15 

The  average  crop  of  all  the  yarieties  of  six-rowed  barley  tested  at  each  of  the 
Experimental  Farms  in  1902,  was  as  follows  : — ^At  Ottawa,  54  bushels  12  lbs.  per  acre; 
Nappan,  50  bushels  32  lbs.  ;  Indian  Head,  49  bushels  9  lbs.,  and  at  Agassiz,  39  bushels. 
The  average  return  given  by  the  whole  of  the  yarieties  of  six-rowed  barley  tested  at 
all  the  farms  was  48  bushels  17  lbs.  per  acre. 


TRIAL  PLOTS  OF  SPRING  WHEAT. 

Seventy-one  varieties  of  spring  wheat  were  grown  on  the  uniform  trial  plots  dur- 
ing 1902.  The  size  of  the  plots  was  one-fortieth  of  an  acre  each  at  Ottawa,  Ont., 
Nappan,  N.S.,  and  Agassiz,  B.C.,  and  one-twentieth  of  an  acre  each  at  Brandon,  Man., 
and  Indian  Head,  K.W.T.,  and  the  quantity  of  seed  sown  was  in  the  proportion  of 
one  and  one-half  bushels  per  acre.  The  dates  of  sowing  were  as  follows  : — At  Ottawa, 
April  15,  Nappan,  April  26,  Brandon,  May  5  and  6,  Indian  Head,  May  27,  and  at 
Agassiz,  April  18. 

The  crops  given  by  the  different  varieties  have  been  very  large  at  Ottawa,  and 
extraordinary  at  Nappan  and  Agassiz.  They  have  also  been  very  good  at  the  Indian 
Head  and  Brandon  farms. 

In  Canada  the  bushel  of  wheat  is  60  lbs. 

UNIFORM  TEST  PLOTS  OF  SPRING  WHEAT. 
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UNIFORM  TEST  PLOTS  OF  SPRING  WHEAT— Ot»ic?«<teL 


Nahb  of  Yabiht. 
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The  twelve  varieties  of  spring  wheat  which  have  given  the  largest  crops  at  the 
several  Experimental  Farms  in  1902,  are  the  following  : — 

CENTRAL  EXPERIMENTAL  FARM,   OTTAWA,  ONT. 


Per  acre. 

Bush.  Lbs. 

1.  Pringle'B  Champlaln 46 

2.  Rio   Grande 44 

Z.  Preston 4.^  20 

4.  Huron 42  40 

5.  Red  Fern 42  40 

8.  Roumanian 42  40 


Per  acre. 
Bush.  Lbs. 

7.  White  Russian 42 

8.  HerlBson  Bearded 42 

9.  Admiral 42 

10.  Blenheim 42 

11.  Hungarian 40       40 

12.  Dawn 40       40 


An  average  crop  of  42  bushels  33  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  THE  MARITIME  PROVINCES,  NAPPAK,  K.& 


Per  acre. 
Bush.  Lbs. 

1.  Japanese 55  20 

2.  Norval 55  20 

3.  Vernon 54  40 

4.  Plumper 54 

6.  Rio  Grand* 52       20 

6.  Hungarian 52 

An  average  crop  of  62  bushels  per  acre. 


Per  acre. 
Bush.  Lb& 

7.  Crown 51       20 

8.  Huron 60       20 

9.  Beaudry 60 

10.  Benton 60 

11.  Advance 49       20 

12.  Dufferin 49       20 


EXPERIMENTAL  FARM  FOR  MANITOBA,  BRANDON,  MAN. 


Per  acre. 
Bush.  libs. 

Roumanian *®  20 

Goose **  *0 

Campbell's  White  Chaif 37  40 

Countess 37  20 

6.  Australian  No.  10 ^.  36  40 

e.  WWte   Fife 85  .20 


2. 
8. 
4. 


Per  acre. 
Bush.  Lbs. 


7.  Clyde 35 

8.  Speltz 34 

9.  Monarch 84 

10.  Dawn 34 

11.  Benton 34 

12.  Herisson  Bearded 84 


10 
40 
40 
20 


An  average  crop  of  87  bushels  4  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  THE  NORTH-WEST  TERRITORIES,  INDIAN   HEAD,  N.W.T. 


Per  acre. 
Bush.  Lbs. 

1.  Goose II  *0 

2.  Rio  Grande *l  •• 

8.  Preston «  *^ 

4.  Red  Fern 48 

6.  Roumanian 47 

6.  Colorado 46       40 


Per  acre. 
Bush.  Lbs. 

7.  Plumper 44       40 

8.  Dion's 44 

9.  Herisson  Bearded 44 

10.  Percy 44 

11.  Stanley 42       40 

12.  Pringle'B  Champlaln 42       20 


An  average  crop  of  45  bushels  58  lbs.  per  acre. 
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EXPERIMENTAL  FARM  FOR   BRITISH  COLUMBIA,  AGA8SIZ,  B.a 


Per  acre. 
Bush.  Lbs. 

1.  Rio   Grande 59       15 

2.  Colorado 57       30 

3.  Ladog^a 57 

4.  Minnesota   No.    181.^ 56       30 

5.  Progress 52 

6.  Campbell's    White    Chaff 51 


Per  aero. 
Bush.  Lb«. 

7.  Minnesota  No.  149 50       80 

8.  Dawn ^^ 

9.  Captor *»       W 

10.  Early  Riga *»       15 

11.  Clyde « 

12.  Red    Swedish 48       46 


An  average  crop  of  52  bushels  31  lbs.  per  acre. 

The  twelve  varieties  of  spring  wheat  which  have  given  the  largest  crops  in  1902, 
taking  the  average  of  the  results  obtained  on  all  the  Experimental  Farms,  are  : 


1.  Rio   Grande. 

2.  Roumanian.. 
8.  Colorado..  . 
4.  Vernon..  .. 
6.  Goose..    .. 


6.  Preston 42 


Pen 

icre. 

Bush. 

Lbs. 

46 

53 

45 

14 

43 

54 

43 

20 

42 

56 

42 
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Per  acre. 
Bush.  Lbs. 


7.  Plumper 41 

8.  Red  Fern 41 

9.  Campbell's  White  Chaff 41 

10.  Crown 40 

11.  Minnesota  No.  181 40 

12.  Herisson  Bearded 40 


55 
49 
40 
55 
47 
87 


An  average  crop  of  42  bushels  41  lbs.  per  acre. 


The  average  crop  of  all  the  varieties  of  spring  wheat  tested  at  each  of  the  Experi- 
mental Farms  in  1902,  was  as  follows  : — ^At  Ottawa,  36  bushels  26  lbs.  per  acre  ; 
IN'appan,  43  bushels  51  lbs.  ;  Brandon,  30  bushels  14  lbs.  ;  Indian  Head,  35  bushels  29 
lbs.,  and  at  Agassiz,  42  bushels  35  lbs.  The  average  return  given  by  the  whole  of  the 
varieties  of  spring  wheat  at  all  the  farms  was  37  bushels  33  lbs.  per  acre. 


TRIAL  PLOTS  OF  PEASE. 

Fifty-seven  varieties  of  pease  were  under  trial  in  1902.  These  were  sown  in  plots 
of  one-fortieth  of  an  acre  each  at  Ottawa,  Ont.,  Nappan,  N.S.,  and  Agassiz,  B.C.,  and 
one-twentieth  of  an  acre  each  at  Brandon,  Man.,  and  Indian  Head,  N.W.T.  The 
quantity  of  seed  used  per  acre  has  varied  from  two  to  three  bushels,  depending  on 
the  size  of  the  pea.  The  dates  of  sowing  were  as  follows  : — ^At  Ottawa,  April  23, 
Nappan,  May  7,  Indian  Head,  May  27,  and  at  Agassiz,  April  22. 


In  Canada  the  bushel  of  pease  is  60  lbs. 
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UNIFORM  TEST  PLOTS  OF  FEASR 


Naih  or  Vabzir. 

YlKLD  PkR  AOBI  at  THl 
SlVXBAL    EXFBRIMSMTAL    Fa£1C8, 

Sbabon  of  1902. 
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118 
117 
122 
122 
121 
121 
122 
121 
121 
123 
122 
122 
120 
119 
123 
120 
125 
128 
117 
122 
121 
124 
125 
126 
122 
120 
120 
123 
129 
126 
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lift 
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< 

1 

2 
3 
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46 

46 

46 

45 

45 
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44 

43 

43 
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39 
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36 
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35 
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33 

32 
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29 
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60 
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45 
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25 

40 

50 

3 
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7 

Paragon \ 

Arthur 

20' 

36 
37 

116 
112 

8 
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61 
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116 

62 

Lanark 

117 
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66 
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114 
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67 

Chelaea. 
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The  twelve  varietieB  of  pease  which  have  given  the  largest  crops  at  the  several 
Experimental  Farms  during  1902,  are  the  following  — 


CENTRAL  EXPERIMENTAL  ?ARM,   OTTAWA,  ONT. 


1.  Cooper 48 

2.  Mackay 46 

3.  Pride 46 

4.  Nelson 46 

5.  Pearl 45 

6.  Paragon 46 


Per  acre. 
Bush.  Libs. 

40 


40 


20 
20 


Per  acre. 
Bush.  Lbi. 


7.  Arthur 44  40 

8.  Fenton 44  40 

9.  Harrison's  Glory 44  40 

10.  Crown 43  20 

11.  Canadian  Beauty 43  20 

12.  Prince  Albert 42  40 


An  average  crop  of  45  bushels  7  lbs.  per  acre. 


BXPERDfENTAL  FARM  FOR  THE  MARITIME  PROVINCES,  NAPPAN,  N.S. 


Per  acre. 

Bush.  Lbs. 

1.  Agnes 40 

2.  Archer 36 

8.  Bedford 24  40 

4.  MulUplier 83  20 

B.Victoria 83  20 

6.  Macoun 80  40 


Per  acre. 
Bush.  Lbs. 


7.  Bright. f  .. 

8.  PIcton..    .. 

9.  Creeper..   .. 

10.  New  Potter. 

11.  Dover..    .. 

12.  Gregory..  .. 


30 
80 
80 
30 
30 
80 


40 
40 


An  average  crop  of  32  bushels  27  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  THE  NORTH-WEST  TERRITORIES,  INDIAN  HEAD,  N.W.T. 


Per  acre. 
Bush.  Lbs. 

1.  Alma 57  20 

2.  Daniel  O'Rourke BO 

3.  Prince 48  40 

4.  Centennial 46 

5.  Crown 45  20 

6.  Chancellor 45  20 


Per  acre. 
Bush.  Lbs. 

7.  White  Wonder 45 

8.  Harrison's  Glory 42       40 

9.  Macoun.. 40        40 

10.  Paragon 40       20 

11.  Lanark 40 

12.  Arthur 89        !! 


An  average  crop  of  45  bushels  2  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  BRITISH  OOLUMBU,  AOASSIZ,   B.O. 


Per  acre. 
Bush.  Lbs. 


1.  Prince ^5 

2.  Large  White  Marrowfat 43 

Z,  White  Wonder 42 

4.  Agnes *1 

5.  Golden   Vine 41 

6.  Mummy 40 


20 

•  ■ 

80 
40 
20 
30 


Per  acre. 
Bush.  Lbs. 

7.  Mackay 49 

8.  Trilby 39 

9.  Nelson 89 

10.  Centennial 3$ 

11.  Prince  Albert 33 

12.  Harrison's  Glory.. 33 


10 
30 
10 
60 
40 
30 


An  average  crop  of  40  bushels  46  lbs.  per  acre. 
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The  twelye  yarieties  of  pease  which  have  given  the  largest  crops  in  1902,  taking 
the  average  results  obtained  on  all  the  Experimental  Farms,  are  the  following  : — 


Per  acre. 
Buah.  Lbs. 

1.  Prince 41 

2.  Alma 1  89  30 

3.  White  Wonder 87  52 

4.  Mackay 87  27 

5.  Arthur 37  2 

6.  Crown* 86  46 


7.  Cooper 

8.  Harrison's  Olory. 

9.  Afl^nes 

10.  Prince  Albert.. 

11.  Pride 

12.  Early  Britain..  . 


Per  aero. 

Bush. 

Lb& 

86 

87 

86 

27 

85 

45 

85 

45 

85 

82 

85 

32 

An  average  crop  of  37  bushels  6  lbs.  per  acre. 

The  average  crop  of  all  the  varieties  of  pease  tested  at  each  of  the  Experimental 
Farms  in  1902,  was  as  follows  : — ^At  Ottawa,  36  bushels  15  lbs.  per  acre  ;  Nappan, 
26  bushels  41  lbs. ;  Indian  Head,  32  bushels  56  lbs.,  and  at  Agassiz,  34  bushels.  The 
average  return  given  bj  the  whole  of  the  varieties  at  all  the  farms  was  32  bushels  56 
lbs.  per  acre. 


TEIAL  PLOTS  OF  INDIAN  CORN. 

The  number  of  varieties  of  com  tested  in  1902  was  thirty-six.  These  were  all 
planted  in  rows  three  feet  apart  and  the  plants  thinned  out  to  six  or  eight  inches  apart 
in  the  rows.  The  dates  of  planting  were  as  follows  : — At  Ottawa,  Ont.,  May  27,  Nap- 
pan,  N.S.,  May  30,  Brandon,  Man.,  May  31  and  June  1,  Indian  Head,  N.W.T.,  May  29, 
and  at  Agassiz,  B.C.^  May  23. 

The  crop  in  each  case  was  cut  green  and  put  into  the  silo  for  the  winter  feeding 
of  stock.  The  dates  of  cutting  were  Ottawa,  September  24,  Nappan,  October  30, 
Brandon,  September  6,  Indian  Head,  September  8,  and  at  Agassiz,  October  10.  The 
yield  per  acre  has  been  calculated  in  each  case  from  the  weight  obtained  from  two 
rows  each  66  feet  long. 


In  Canada  the  ton  is  2,000  lbs. 
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UNIFORM  TEST  PLOTS  OF  INDIAN  CORN. 


a 


1 

2 

8 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 


Namb  or  VABmr. 


North  Dakota  Yellow 

Salzer'sAll  Gold 

King  Philip 

Early  Butler 

Thoroughbred  White  Flint. 
Mamm.  Eight-rowed  Flint. 

CSountry  Gentleman 

Superior  Fodder 

White  Cap  Yellow  Dent. . . . 

Sanford 

North  Dakota  White. 

Comptons  Early.. 

Giant  Prolific  Enailage 

Pearce'e  Prolific 

Pride  of  the  North 

Selected  Learning 

Mammoth  Cuban 

Red  Cob  Ensilage. .  .^ 

Early  Golden  Surprise 

King  of  the  Earliest 

Champion  White  Pearl 

Longfellow 

Angel  of  Midnight 

Black  Mexican 

Yellow  Six  Weeks 

Evergreen  Su^ir . . 

Early  Yellow Xiong  Eared. . 

Cloud's  Early  .Yellow 

Canada  White  Flint. 

Early  Mastodon. 

Mitcheirs  Early 

Salzer'H  Earliest  Ripe 

Extra  Eariy  Huron 

Kendall's  Early  Giant 

Early  August. , 


YiiLD  Pbb  Aobe  at  the  Seyxral  Exfrbihxiytal  Farms 

Season  of  1902. 


Per  Acre. 
Tons.  Lbs. 


Eureka 32 

31 
30 
28 
26 
26 
26 
26 
26 
24 
24 
24 
24 
21 
24 
23 
23 
22 
22 
22 
20 
20 
20 
20 
20 
19 
18 
18 
18 
17 
17 
17 
17 
16 
14 
3 


460 

1800 

60 

320 

1020 

360 

140 

1700 

300 

1500 

1280 

840 

400 

400 

400 

1620 

1300 

1320 

1100 

. .  • « 

920 

700 

700 


1160 

1840 

1620 

960 

760 

760 

760 

100 

1220 

1920 

1920 


N5j,g«. 


Per  Acre. 
Tons.  Lbs. 

25  600 

20  1260 

23  1300 

19  1270 

22  1100 

24  1500 

23  750 

17  660 
22  1100 
22  550 

20  700 

19  1060 
22  1100 

25  600 

20  160 

21  1460 

18  1400 

21  900 
22 
17 
19 
18 

22  .... 

19  660 

20  1260 
12  1850 

A4U  .  .  .  • 

19  1600 

17  1760 
22  1100 

18  1400 
12  200 
12  760 

16  1000 

17  1750 


Brandon, 
Man. 


650 
650 
860 


Per  Acre. 
Tons.  Lbs. 

16  736 

17  1904 
19       16 

15  1680 

16  472 


13 
18 
13 
15 


928 
432 
400 
888 


8 

896 

8 

104 

16 

1264 

16 

624 

11 

1760 

16 

1528 

14 

1040 

11 

1760 

14 

1832 

11 

440 

13 

1192 

16 

1000 

18 

696 

14 

1040 

16 

624 

10 

1648 

11 

968 

13 

1720 

11 

1760 

11 

176 

11 

1760 

14 

1568 

12 

1080 

11 

1760 

11 

704 

13 

400 

9 

160 

Indian 

Head, 

N.W.T. 

^!^ 

Per 

Acre. 

Pep 

Acre. 

Tons.  Lbs. 

Tons.  Lbs.  1 

7 

124 

13 

1500 

6 

408 

15 

140 

9 

1800 

22 

1320 

8 

1820 

18 

1840 

8 

1080 

21 

680 

8 

368 

30 

1600 

3 

72 

19 

880 

1 

1300 

18 

1950 

4 

1768 

22 

660 

6 

804 

16 

230 

6 

1068 

16 

780 

4 

184 

17 

320 

8 

."{68 

18 

520 

7 

1840 

22 

1760 

8 

1688 

18 

1180 

7 

1708 

26 

1480 

9 

348 

17 

100 

6 

1464 

20 

1690 

6 

1332 

22 

440 

3 

1666 

17 

650 

7 

1972 

21 

460 

8 

206 

22 

880 

5 

296 

14 

1040 

4 

1900 

16 

1660 

6 

1696 

16 

120 

6 

1200 

11 

1760 

6 

12 

18 

960 

6 

1860 

22 

•  «  •  ■ 

6 

1088 

18 

1740 

3 

72 

16 

450 

2 

366 

22 

220 

7 

134 

11 

1650 

3 

1920 

16 

1900 

4 

1636 

24 

1500 

3 

468 

17 

760 

1 

1696 

t 

Average 

of 

all  Farms. 


Per  Acre. 
Tons.  Lba. 

18  1884 

18  700 

21  99 

18  686 

19  70 

20  1351 
18  455 
16  800 
18  143 
16  1196 
16  386 

16  732 

17  1402 

18  872 

17  1389 

18  1439 

16  182 

17  641 

16  1862 

14  1629 

17  180 
17  1066 
16  615 

15  647 

14  1723 
12  988 

15  1706 

16  1768 
14  743 


14 
16 
12 
12 


428 

61 

365 

486 


14    1612 

13      659 

5      259 


•  Not  sown. 


t  Seed  did  not  germinate. 


The  six  varieties  of  Indian  com  which  have  g^iven  the  heaviest  crops  at  the  several 
Experimental  Farms  during  1902,  are  the  following  : — 

CENTRAL  EXPERIMENTAL  FARM,   OTTAWA,  ONT. 


1.  Eureka 

2.  North   Dakota  Yellow.... 
8.  Salzer'B  All  Gold 


Per  acre. 
Tons.  Lbs. 

32  460 
31  1,800 
30         60 


Per  acre. 
Tons.  Lbs. 

4.  King  Philip 28       320 

6.  Early  Butler 26    1,020 

6.  Thoro'bred  White  Flint 26       360 


An  average  crop  of  29  tons  337  lbs.  per  acre. 
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XZPKBIMENTAL  FABM  FOR  THE  MABlmCE  PROYINOESy  NAPPAN,  N.flL 


Per  acre.  ' 
Tons.  Lbs. 

1.  Giant  Prolific  Ensilage 25       600 

2.  Eureka 25       600 

3.  Thoro'bred  White  Flint 24    1,500 


4.  Salzer's  All  OoM 

5.  Mamm.  Bight-rdwed  Flint. 

6.  Salzer's  Superior  Fodder.. 


Per  acre. 
Tons.  Lbfl. 

22  1,200 

23  760 
22    lAOO 


An  average  crop  of  24  tons  142  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  MANITOBA,  BRANDON,  MAN. 


Per  acre. 
Tons.  Lbs. 

1.  Salzer's  All  Gold 19        16 

2.  Champion  White  Pearl 18       696 

3.  Mamm.  Bight-rowed  Flint 18       432 


4.  North  Dakota  Yellow. 

5.  Pearce's  Prolific.   .. 

6.  North  DakoU  White. 


Per  acre. 
Tons.  Lbs. 

17  1,904 
16  1,528 
16    1,264 


An  ayerage  crop  of  17  tons  1,640  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  THE  NORTH-WEST  TERRITORIES,  INDIAN   HEAD,  N.W.T. 


^  Per  acre. 

Tons.  Lbs. 

1.  Salzer's  All  Gold 9    1,800 

2.  Selected    Learning 9       848 

3.  King   Philip 8    1,820 


Per  acre. 
Tons.  Lbs. 

4.  Pearce's  Prolific 8    1.688 

6.  Barly  Butler 8    1.080 

6.  Thoro'bred  White  Flint 8       368 


An  average  crop  of  8  tons  1,847  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR   BRITISH  COLUMBIA,  AGASSIZ,   B.a 


Per  acre. 
Tons.  Lbs. 

1.  Thoro'bred  White  Flint 80    1,600 

2.  Pride  of  the  North 25    1.480 

3.  Extra  Barly  Huron 24    1.500 


4.  Giant  Prolific  Ensilage 

5.  Salzer's  All   Gold..    .. 

6.  Champion  White  Pearl 


Per  acre. 
Tons.  Lbs. 

22  1.760 
22  1,820 
22       880 


An  average  crop  of  24  tons  1,757  lbs.  per  acre. 

The  six  varieties  of  Indian  com  which  have  given  the  heaviest  crops  in  1902, 
taking  the  average  of  the  results  obtained  on  all  the  Experimental  Farms,  are  the 
following  : — 


Per  acre. 
Tons.  Lbs. 

1.  Salzer's  All  Gold 21        99 

2.  Thoro'bred  White  Flint 20    1,361 

3.  Early  Butler 19        70 


Per  acre. 
Tons.  Lbs. 

4.  Eureka -  ..    18    1.884 

5.  Pride  of  the  North 18    1.439 

6.  Giant  Prolific  Ensilage 18       872 


An  average  crop  of  19  tons  952  lbs.  per  acre. 


The  average  crop  of  all  the  varieties,  cnt  green,  of  Indian  com  tested  at  each 
of  the  Experimental  Farms  in  1902,  was  as  follows  : — At  Ottawa,  22  tons  165  lbs.  per 
acre  ;  Nappan,  20  tons  162  lbs. ;   Brandon,  13  tons  1,432  lbs.  ;   Indian  Head,  6  tons 
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156  lbs.,  and  at  Agassiz,  19  tons  81  lbs.    The  average  return  given  by  the  whole  of  the 
varieties  at  all  the  farms  was  16  tons  140  lbs.  per  acre. 


TRIAL  PLOTS  OF  TURNIPS. 

Thirty  varieties  of  turnips  were  tested  in  1902,  sown  on  drills  or  on  the  flat  2}  feet 
apart.  Two  sowings  were  made  at  each  farm,  the  second  sowing  about  two  weeks  later 
than  the  first.  The  dates  of  sowing  will  be  found  in  the  accompanying  table  ;  the 
dates  on  which  the  roots  were  pulled  were  as  follows  : — ^At  Ottawa,  Ont.,  October  14, 
Nappan,  N.S.,  October  80,  Brandon,  Man.,  October  2,  Indian  Head,  N.W.T.,  October 
4,  and  at  Agassiz,  B.C.,  October  24.  The  yield  per  acre  in  each  case  has  been  calculated 
from  the  weight  of  roots  gathered  from  two  rows,  each  66  feet  long. 

In  Canada  the  ton  is  2,000  lbs. 
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The  crops  of  the  two  sowings  of  turnips  at  tlie  Experimental  Farms  in  1902  haT8 
averaged  per  acre  as  follows  : — 


Central  Experimental  Farm,  first  sowing. . 

"  second .  sowing 

Experimental  Farm,  Nappan,  first  sowing. . 


u 


it 


(C 


<( 


u 


u 


it 


Nappan,  second  sowing 

Brandon,  first  sowing 

Brandon,  second  sowing 

Indian  Head,  first  sowing  . .    . 
Indian  Head,  second  sowing. . . 

Agassiz,  first  sowing 

Agassiz,  second  sowing 


42 

84 

27 

318 

42 

667 

33 

786 

16 

604 

19 

377 

16 

546 

12 

68 

24 

834 

26 

1,335 

Average  crop  from  all  the  plots  at  all  the  farms,  firat  sowing  28  tons  196  lbs,  second 
sowing  23  tons  1,494  lbs.,  showing  an  advantage  in  favour  of  the  first  sowing  of  4 
tons  702  lbs.  per  acre.  It  will  be  seen  that  the  early  sown  plots  have  given  the  larger 
crops  at  all  the  experimental  farms,  excepting  at  Brandon  and  Agassiz,  where  the 
later  sown  crops  have  given  the  heavier  yields. 

The  six  varieties  of  turnips  which  have  given  the  heaviest  crop3  at  the  several 
experimental  farms  during  'the  season  of  1902,  are  the  following  : — 

(Where  not  otherwise  stated  the  quantities  given  are  all  from  the  early  sown 
plots.) 

CENTRAL  EXPERIMENTAL  FARM,   OTTAWA,  ONT. 


Per  acre. 
Tons.  Lbs. 

1.  East  Lothian 58    1,910 

2.  Good  Luck 52       280 

8.  Halewood'8  Bronze  Trop 49       670 


Per  acre. 
Tons.  Lbs. 

4.  Jumbo 48       360. 

5.  Hall's  Westbury 46    1,720 

6.  Imperial  Swede 46    1,720 


An  average  crop  of  49  tons  1,110  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  THE  MARITIME  PROVINCES,  NAPPAN,  N.S. 


Per  acre* 
Tons.  Lbs. 

1.  Sutton's  Champion 50       156 

2.  Elephant's  Master 49    1,000 

3.  Magnum  Bonum , 47       380 


Per  acre. 
Tons.  Lbs. 

4.  Giant  King 47        50 

6.  Perfection   Swede.. 46    1,555 

6.  Prize  Purple  Top 46       400 


An  average  crop  of  47  tons  1,689  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR   MANITOBA,  BRANDON,  MAN. 


Per  acre. 
Tons.  Lbs. 

1.  Champion  Purple  Top  (2nd  sowing)    26       536 

2.  Sklrvlngs 25       424 

8.  Perfection  Swede  (2nd  sowing) 23    1,784 


Per  acre. 
Tons.  Lbs. 

4.  Webb's  New  Renown   (2nd  sow- 

ing)      23       464 

5.  Gk)od  Luck  (2nd  sowing) 22       616 

6.  Mammoth  Clyde  (2nd  sowing)..    21    1,560 


An  average  crop  of  23  tons  1,731  lbs.  per  acre. 
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EXPEllDCENTAL  FARM  FOR  THE  NORTH-WEST  TERRITORIES,  INDIAN  HEAD,  N.W.T. 


Per  acre. 
Tons.  Lbs. 

1.  Webb's  New  Renown  (2nd  sowing)    18    1.680 

2.  Good   Lnck 17       $80 

2.  Halewood's  Bronze  Top 17       320 


Per  acre. 
Tons.  Libs. 

4.  Imperial  Swede 18    1,960 

5.  Bangholm  Selected 16       880 

6.  Perfection  Swede 16       160 


An  average  crop  of  17  tons  280  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR   BRITISH  COLUMBIA,  AGASSIZ,   B.O. 


Per  acre. 
Tons.  Lbs. 

1.  Carter's    Elepbant    (2nd   sowing)..    32    1,670 

2.  Hall's   Westbury    (2nd   sowing)    ..    30       720 

3.  Champion  Purple  Top  (2nd  sowing)    30        70 


Per  acre. 
Tons.  Lbs. 

4.  New  Century  (2nd  sowing)  ....    30         70 

5.  Shamrock  Purple  Top  (2nd  sow- 

ing)      30         60 

6.  Imperial  Swede  (2nd  sowing)   ..    29       740 


An  average  crop  of  30  tons  888  lbs.  per  acre. 

The  six  varieties  of  turnips  which  have  produced  the  heaviest  crops  in  1902, 
taking  the  average  of  the  results  obtained  on  all  the  experimental  farms,  are  the  fol- 

looting  : — 

I  Per  acre. 

Tons.  Lbs. 

1.  Good   Luck 31    1,577 

2.  Magnum  Bonum 

8.  HaU's  Westbury 


30 
30 


889 
336 


Per  acre. 
Tons.  Lbs. 

4.  Perfection  Swede 30        77 

5.  Champion  Purple  Top 29    1,492 

6.  Giant  King 29    1,364 


An  average  crop  of  30  tons  622  lbs.  per  acre. 


TKIAL  PLOTS  OF  MANGELS. 

Twenty-seven  varieties  of  mangels  have  been  under  test  during  1902,  all  were 
sown  on  drills  or  on  the  flat  in  rows  2}  feet  apart.  Two  sowings  were  made  at  each 
farm,  the  second  sowing  about  two  weeks  later  than  the  first.  The  dates  of  sowing 
will  be  found  in  the  accompanying  table  ;  the  dates  on  which  the  roots  were  pulled 
were  as  follows  : — ^At  Ottawa,  Ont.,  October  14,  Kappan,  N.S.,  October  28,  Brandon, 
Man.,  September  20,  Indian  Head,  N.W.T.,  October  3,  and  at  Agassiz,  B.C.,  October 
22.  The  yield  per  acre  has  been  calculated  in  each  case  from  the  weight  of  roots 
gathered  from  two  rows  each  66  feet  long. 

In  Canada  the  ton  is  2,000  lbs. 
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The  six  varieties  of  mangels  which  have  produced  the  heaviest  crops  at  the  several 
experimental  farms  during  1902,  are  the  following.  (Unless  otherwise  stated  the 
yields  given  are  all  from  the  earliest  sown  plots)  : — 

CENTRAL  EXPERIMENTAL  FARM,   OTTAWA,  ONT. 


Per  acre. 
Tods.  Lbs. 

1.  Mammoth  Long  Red 65       550 

2.  Norbiton  Giant 62       280 

3.  Triumph  Yellow  Globe 61    1,950 


Per  acre. 
Tons.  Lbs. 

4.  Mamm.   Yellow   Intermediate    ..    51       800 

6.  Lion   Yellow  Intermediate 60    1,970 

6.  Mammoth  Oval  Shaped 49    1,000 


An  average  crop  of  61  tons  1,675  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  THE  MARITIME  PROVINCES,  NAPPAN,   N.8. 


Per  acre. 
Tons.  Lbs. 

1.  Lion  Yellow  Intermediate 60    1,145 

2.  Selected   Yellow  Globe 47        50 

S.  Champion  Yellow  Globe 46       233 


4.  Mamm.  Yellow  Intermediate. 
6.  Giant  Yellow  Half  Long..  . 
6.  Giant  Yellow  Intermediate. 


Per  acre. 
Tons.  LI)!. 

45  915 
44  1,760 
44    1,695 


An  average  crop  of  46  tons  950  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR   MANITOBA,  BRANDON,  MAN, 


Per  acre. 
Tons.  Lbs. 

1.  Selected  Yellow  Globe  (2nd  sowing)  17  1,376 

2.  Mamm.  Long  Red   (2nd  sowing)..  17  584 
S.  Giant  Yellow  Half  Long  (2nd  sow- 
ing)   17  584 


Per  acre. 
Tons.  Lbs. 

4.  Norbiton  Giant  (2nd  sowing)  ^.    17       320 

5.  Lion   Yellow    Intermediate    (2nd 

sowing) 16    1,792 

6.  Half  Long  Sugar  Rosy 16    1,132 


An  average  crop  of  17  tons  298  lbs  per  acre. 


EXPERIMENTAL  FARM  FOR   THE  NORTH-WEST  TERRITORIES,  INDIAN   HEAD,  N.W.T. 


Per  acre. 
Tons.  Lbs. 

1.  Giant  Yellow  Intermediate 15       600 

2.  Ward's  Large  Oval-shaped 240 

S.  Giant  Yellow  Half  Long 14    1,640 


Per  acre. 
Tons.  Lbs. 

4.  Yellow  Intermediate 14       320 

5.  Selected  Yellow  Globe 14       20O 

6.  Triumph  Yellow  Globe 13    1  goo 


An  average  crop  of  14  tons  1,100  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR   BRITISH   COLUMBIA,  AGASSIZ,   B.C. 


Per  acre. 
Tons.  Lbs. 

1.  Mammoth  Long  Red 61    1.620 

2  Warden   Orange   Globe 48       360 

t!  Lion  Yellow  Intermediate 47    1,700 


4.  Half  Long  Sugar  White.. 

5.  Giant  Yellow  Intermediate 

6.  Selected  Mamm.  Long  Red 


Per  acre. 
Tons.  Lbs. 

46  400 
45  1,080 
45       750 


An  average  crop  of  47  tons  985  lbs.  per  acre. 
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The  six  varieties  of  mangels  which  have  produced  the  heaviest  crops  in  1902, 
taking  the  average  of  the  results  obtained  on  all  the  experimental  farms  are  : 


Per  acre. 
Tons.  Lbs. 

1.  Lion  Yellow   Intermediate 35       ^6 

2.  Mammoth  Long  Red 35         97 

8.  Tellow  Intermediate 31       990 


Per  acre. 
Tons.  Lbs. 

4.  Selected  Yellow  Globe 30    1,925 

6.  Mamm.  Yellow  Intermediate..  ..    30    1,611 
6.  Champion  Yellow  Globe SO    1,138 


An  average  crop  of  32  tons  714  lbs  per  acre. 


TRIAL  PLOTS  OF  CARROTS. 

Twenty  different  sorts  of  carrots  were  tested  during  1902,  all  sown  on  drills  or  on 
the^at  two  feet  apart.  Two  sowings  were  made  in  each  case,  the  second  sowing  two 
weeks  later  than  the  first.  The  dates  of  sowing  will  be  found  in  the  accompanying 
table  ;  the  dates  on  which  the  carrots  were  pulled  were  as  follows  : — ^At  Ottawa,  Ont., 
October  14,  iN'appan,  N.S.,  October  24,  Brandon,  Man.,  October  2,  Indian  Head, 
N.W.T.,  October  6,  and  at  Agassiz,  B.C.,  October  28.  The  yield  per  acre  in  each  case 
has  been  calculated  from  the  weight  of  roots  gathered  from  two  rows,  each  66  feet 
lorg. 


In  Canada  the  ton  is  2,000  lbs. 
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The  six  varieties  of  carrots  which  have  produced  the  heaviest  crops  at  the  several 
experimental  farms  during  the  season  of  1902,  &ve  the  following.  (Unless  otherwise 
stated,  the  yields  given  are  all  from  the  earliest  sown  plots) : — 

CENTRAL  EXPERIMENTAL  FARM,   OTTAWA,  ONT. 


Per  acre. 
Tons.  Lbs. 

1.  Carter's  Orange   Giant 39    1,200 

2.  Mamm.  White  Intermediate 35    1,610 

3.  Half  Long  White 35       620 


Per  acre. 
Tons.  Lbs. 

4.  Improved  Short  White 33       990 

5.  Iverson's  Champion 33       990 

6.  Giant  White  Vosges 33      330 


An  average  crop  of  35  tons  290  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  THE  MARITIME  PROVINCES,  NAPPAN,   N.S. 


Per  acre. 
Tons.  Lbs. 

1.  Half  Long  White 22       550 

2.  Yellow  Intermediate 22       220 

3.  Improved  Short  White 21       900 


4.  Green  Top  White  Orthe..   .. 

5.  Iverson's  Champion 

6.  Mamm.  White  Intermediate.. 


Per  acre. 
Tons.  Lbs. 

21  900 
21  405 
21   240 


An  average  crop  of  21  tons  1,202  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR   MANITOBA,  BRANDON,  MAN. 


Per  acre. 
Tons.  Lbs. 

1.  New   White   Intermediate 16       120 

2.  Mamm.    White    Intermediate    (2nd 

sowing) 14    1,480 

8.  Green  Top  White  Orthe  (2nd  sow- 
ing)      13    1,280 


Per  acre. 
Tons.  Lbs. 

4.  Guerande  or  Ox-heart   (2nd  sow- 

ing)     13       840 

5.  Half  Long  Chantenay 12       640 

6.  Long  Yellow  Stump  Rooted..   ..    12       640 


An  average  crop  of  13  tons  1,500  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR   THE  NORTH-WEST  TERRITORIES,  INDIAN   HEAD,   N.W.T. 


Per  acre. 
Tons.  Lbs. 

1.  Iverson's  Champion 17    1,280 

2.  Giant  White  Vosges 16    1,120 

8.  New  White  Intermediate 15       960 


Per  acre. 
Tons.  Lbs. 

4.  Green  Top  White  Orthe 14    1,760 

6.  Ontario  Champion 14    1,520 

6.  Half  Long  White 14       800 


An  average  crop  of  16  tons  1,240  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR   BRITISH  COLUMBIA,  AOASSIZ,    B.C. 


Per  acre. 
Tons.  Lbs. 

1.  Giant  White  Vosges 46       400 

2.  White  Belgian 42    1,800 

2.  Mamm,  White  Intermediate 40       520 


4.  White  Vosges  Large  Short 

5.  Improved  Short  White..  .. 

6.  Green  Top  White  Orthe  .. 


Per  acre. 
Tons.  Lbs. 


•  •      •  • 


40 
40 
39 


400 
190 
540 


An  average  crop  of  41  tons  975  lbs.  per  acre. 
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The  six  Tarieties  of  carrots  which  have  produced  the  heaviest  crops  in  1902,  taking 
the  average  of  the  results  obtained  on  all  the  experimental  farms,  are  the  following : — 


Per  acre. 
Tons.  Lbs. 

1.  Giant  White  Vosges 25       228 

2.  New   White    Intermediate 24       718 

8.  Iverson's    Champion 23    1,723 


Per  acre. 
Tons.  Lbs. 

4.  Green  Top  White  Orthe 23    1,576 

5.  Improved    Short   White 23       200 

6.  Mamm.  White  Intermediate..  ..    22    1,650 


An  average  crop  of  23  tons  1,682  lbs.  per  acre. 


TRIAL  PLOTS  OF  SUGAR  BEETS. 


Eight  varieties  of  sugar  beets  have  been  tested  during  1902,  sown  on  drills  or  on 
the  £at  two  feet  apart.  Two  sowings  were  made  at  each  farm^  the  second  sowing 
about  two  weeks  later  than  the  first.  The  dates  of  sowing  will  be  found  in  the  accom- 
panying table  ;  the  dates  on  which  the  roots  were  pulled,  were  as  follows  : — At 
Ottawa,  Ont.,  October  14,  Nappan,  N.S.,  October  28,  Brandon,  Man.,  September  20, 
Indian  Head,  N.W.T.,  October  3,  and  at  Agassiz,  B.C.,  October  22.  The  yield  per 
acre  in  each  instance  has  been  calculated  from  the  weight  of  roots  gathered  from  two 
rows,  each  66  feet  long. 

In  Canada  the  ton  is  2,000  lbs. 
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The  four  varieties  of  sugar  beets  which  have  produced  the  heaviest  crops  at  the 
several  experimental  farms  during  the  season  of  1902,  are  the  following.  (Unless 
otherwise  stated,  the  yields  given  are  all  from  the  earliest  sown  plots)  : — 


CENTRAL  EXPERIMENTAL   FARM,   OTTAWA,  ONT, 


Per  acre. 
Tons.  Lbs. 

1.  Royal    Giant 3S    1,880 

2.  Danish  Improved 37    1,570 


3.  Danish  Red  Top, 

4.  Red  Top  Sugar., 


Per  acre. 
Tons.  Lbs. 

37    1,570 
35    1,940 


An  average  crop  of  87  tons  1,240  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  THE  MARITIME  PROVINCES,  NAPPAN,  N.8, 


Per  acre. 
Tons.  Lbs. 

1.  RoTal   Giant 37    1,240 

2.  Danish  Improved 32       120 


3.  Danish   Red   Top. 

4.  Red   Top   Sugar., 


Per  acre. 
Tons.  Lbs. 

31    1,525 
80    1,380 


An  average  crop  of  33  tons  66  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  MANITOBA,  BRANDON,  MAN. 


1.  Royal  Giant  (2nd  sowing)..    .. 

2.  Danish  Improved   (2nd  sowing) 


Per  acre. 
Tons.  Lbs. 

14    1.040 
14       512 


Per  acre. 
Tons.  Lbs. 

3.  Danish  Red  Top  (2nd  sowing)  ..    13    1,192 

4.  Red  Top  Sugar 13       928 


An  average  crop  of  13  tons  1,918  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR   THE  NORTH-WEST  TERRITORIES,  INDIAN   HEAD,   N.W.T. 


Per  acre. 
Tons.  Lbs. 

1.  Danish  Improved 10    1.720 

2.  Royal  Giant 10       400 


Per  acre. 
Tons.  Lbs. 

3.  Danish  Red  Top 9    1,200 

4.  Red   Top  Sugar    (2nd  sowing)..      9 


An  average  crop  of  9  tons  1,830  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR   BRITISH  COLUMBIA,  AGASSIZ,   B.C. 


Per  acre. 
Tons.  Lbs. 

1.  Danish  Improved 38      230 

2.  Royal   Giant 37       580 


8.  Danish  Red  Top. 
4.  Red  Top  Sugar.. 


Per  acre. 
Tone.  Lbs. 

29    1,730 
27    1,935 


An  average  crop  of  33  tons  619  lbs.  per  acre. 
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The  four  varieties  of  sugar  beets  which  have  produced  the  heaviest  crops  in  1902, 
taking  the  average  of  the  results  obtained  on  all  the  experimental  farms  are  : 


Per  acre. 
Tons.  Lbs. 

1.  Royal    Giant 26    1,105 

2.  Danish  Improved 26       333 


Per  acre. 
Tone.  LbB. 


3.  Danish   Red   Top. 

4.  Red  Top  Sugar.. 


23 
23 


903 
649 


An  average  crop  of  24  tons  1,722  lbs.  per  acre. 


TRIAL  PLOTS  OF  POTATOES. 

Ninety  varieties  of  potatoes  have  been  under  test  during  1902.  The  potatoes 
planted  were  cut  into  pieces,  with  two  or  three  eyes  in  each,  and  these  were  planted 
in  rows  2i  feet  apart,  the  sets  being  placed  a  foot  apart  in  the  rows.  The  following 
were  the  dates  of  planting  and  digging  : — At  Ottawa,  Ont.,  planted  May  27,  dug 
October  2;  Nappan,  N.S.,  planted  May  29,  dug  October  3;  Brandon,  Man., 
planted  May  20,  dug  September  30  ;  Indian  Head,  N.W.T.,  planted  May  7,  dug 
October  2,  and  at  Agassiz,  B.C.,  planted  May  14,  dug  September  22  to  30. 

In  Canada  the  bushel  of  potatoes  is  60  lbs. 

UNIFORM  TEST  PLOTS  OF  POTATOES. 


I 


Naki  of  Yartett. 


1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

It 

15 

IG 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 


Fleioish  Beauty. 

Irish  Cobbler 

Money  Maker 

Late  Puritan 

Troy  Seedling 

Irian  Daisy 

Dakota  Red 

Brown's  Rot  Proof 

Carman  No.  1 

Swiss  Snow  Flake 

Sabean's  Elephant 

American  Wonder 

Hale's  Champion 

Enormous 

Sharpe'p  Seedling 

Reeves'  Rose 

Rawdon  Rose 

LX.L 

Country  Gentleman.... 

Early  St.  George 

Quaker  City 

Delaware 

Rochester  Rose 

Maule's  Thoroughbred  . 

Northern  Spy 

Carman  No.  3 

Clay  Rose .... 

Daisy 

Early  Norther. 


YiBLD  AT  THE  Sevebal  Exferiuental  Faeits,  Season  OF  1902. 


Ottawa, 
On 


Per 
Bush. 


acre. 
Lbe. 


Nappan, 

N.S. 


Per 
Bush. 


acre. 
Lbs. 


I 


Brandon, 
Man. 


Per  acre. 
Bush.     Lbs. 


Indian 

Head, 

N.W.T. 


Per  acre. 
Bush.     Lbs. 


Lgassia 
B.O. 


Per  acre. 
Bush.     Lbs. 


Average 

of  all 

Farms. 


Per  acre. 
Bush.    Lbs. 


697 

24 

400 

24 

267 

40 

231 

•  • 

311 

18 

381 

33 

646 

48 

385 

•  • 

352 

•  • 

289 

12 

361 

64 

406 

59 

622 

36 

424 

36 

330 

■  • 

266 

12 

369 

•  • 

402 

29 

613 

48 

376 

12 

315 

20 

218 

24 

297 

•  • 

.S63 

9 

609 

24 

484 

•  • 

238 

20 

237 

36 

355 

61 

385 

2 

605 

■  ■ 

473 

•  • 

355 

40 

195 

48 

385 

•  • 

402 

64 

594 

•  • 

617 

•  • 

223 

40 

226 

36 

360 

48 

384 

25 

565 

24 

367 

24 

245 

40 

112 

12 

281 

36 

314 

27 

552 

12 

387 

12 

231 

•  ■ 

274 

24 

372 

60 

363 

32 

532 

24 

244 

12 

260 

20 

231 

•  • 

347 

•  • 

322 

69 

530 

12 

308 

a  ■ 

311 

40 

233 

12 

350 

54 

346 

47 

517 

•  ■ 

363 

-•  ■ 

403 

20 

226 

36 

328 

64 

367 

46 

506 

•  • 

462 

■  • 

432 

40 

246 

24 

275 

•  • 

384 

25 

501 

36 

495 

•  • 

557 

20 

169 

24 

327 

48 

410 

14 

499 

24 

422 

24 

425 

20 

235 

24 

367 

4 

389 

65 

497 

12 

356 

24 

278 

40  J 

261 

48 

310 

12 

.^40 

51 

497 

12 

375 

■  • 

315 

20 

206 

48 

308 

■  • 

340 

28 

492 

48 

356 

24 

352 

fl  ■ 

228 

48 

235 

24 

333 

5 

488 

24 

286 

•  • 

352 

•  ■ 

301 

24 

352 

•  • 

355 

67 

481 

48 

376 

12 

381 

20 

211 

12 

348 

9 

369 

44 

477 

24 

453 

12 

326 

20 

226 

36 

316 

48 

360 

4 

473 

■  • 

334 

24 

429 

•  • 

202 

24 

306 

64 

349 

8 

473 

•  • 

444 

24 

271 

20 

228 

48 

289 

18 

341 

22 

473 

•  • 

303 

36 

421 

40 

255 

12 

386 

36 

368 

1 

473 

•  • 

451 

•  • 

282 

20 

250 

36  353 

6 

362 

•  • 

470 

48 

451 

•  a 

374 

»  ■ 

259 

36 

216 

42 

364 

26 

470 

48 

462 

•  • 

315 

20 

231 

•  • 

345 

67 

865 

1 

464 

12 

294 

48 

319 

•  • 

206 

48 

284 

64 

313 

66 

464 

12 

473 

•  • 

276 

•  • 

209 

•  • 

383 

18 

360 

54 

37 


UNIFORM  TEST  PLOTS  OF  POTATOBS. 
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Naui  or  VABimT. 


30Se«ttle 


81 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
60 
61 
62 
63 
54 
55 
56 
67 
66 
69 
60 
61 
62 
63 
64 
65 


Bumaby  Seedling 

Lee's  Favourite 

Early  Sanriae 

Thorbum 

Early  Harvest 

Burpee's  Extra  Early  . . 

Earlv  Puritan 

Uncle  Sam 

Empire  State 

State  of  Maine 

Penn.  Manor 

Dreer's  Standard ....... 

Vick's  Extra  Early..... 

Holbom  Abundance. . . . 

P^rly  Market 

Wonder  of  the  World.. 

Columbus 

New  Queen 

Prize  Taker 

Polaris 

Mclntvre 

Early  Michigan 

Early  Rose 

Canadian  Beauty 

American  Giant. 

Seedling  No.  7 

White  Beautv 

Chicago  Market 

New  V  ariety  No.  L 

Seedling  No.  230 

Rose  No.  9 

Lizzie's  Pride 

Bovee  

Rural  Na  2. 

Everett. . 


66  General  Grordon . 

67 
68 
69 
70 
71 


Reading  Giant 

Earliest  of  All 

Green  Mountain.. . . 

Rural  Blush 

._  Sir  Walter  Raleigh. 

72, Great  Divide 

73  Clarke's  No.  1 

74. Early  Six  Weeks. . . 

75Vanier 

76iUp  to  Date 

77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 


Beauty  of  Hebron 

Pearce's  Prize  Winner. . 

Early  Ohio 

Mag?ie  Murphy 

Cambridge  Russet 

Early  Andes 

Early  White  Prize. 

Pearce's  Extra  Eaily . . . 
Pride  of  the  Market. .. . 

BUlNye 

Brownell's  Winner 

Ohio  Junior. 

HoultonRose.     ....... 

Prolific  Rose 


Yield  at  the  Several  Bxpbbimental  Fabus,  season  op  1902. 


Ottawa, 
Ont. 


Per  acre 
Bush.     Lbs. 


464 
462 
462 
457 
457 
457 
453 
448 
442 
442 
442 
440 
440 
440 
437 
435 
435 
435 
431 
426 
426 
426 
426 
422 
420 
415 
413 
413 
407 
404 
404 
402 
400 
400 
396 
391 
380 
389 
385 
878 
376 
374 
367 
360 
358 
354 
354 
341 
334 
332 
321 
321 
316 
314 
305 
277 
275 
266 
259 
154 


12 


36 
36 
36 
12 
48 
12 
12 
12 


48 
36 
86 
36 
12 
48 
48 
48 
48 
24 
12 
48 
36 
86 

•  • 

48 
48 
36 
24 
24 

•  ■ 

36 
24 
24 

•  ■ 

24 
12 

•  ■ 

24 
48 
36 
12 
12 

•  • 

24 
12 
12 
12 

48 
36 
48 
12 

•  • 

12 
36 


Nappan, 

N.S. 


Per  acre. 
Bush.  Lbs. 


479 
400 
319 
374 
336 
259 
382 
374 
365 
347 
360 
407 
380 
440 
418 
391 

343 
343 
338 
297 
446 
297 
279 
499 
385 
440 
393 
319 
363 
426 
495 
391 
360 
451 
451 
378 
275 
261 
3G0 
437 
422 
495 
323 
812 
404 
213 
338 
468 
358 
352 
389 
297 
418 
404 
415 
451 
253 
336 
3fJ9 
270 


36 
24 


36 
36 
48 

•  « 

12 
36 

48 

•  • 

36 


36 

12 
12 

48 

•  • 

86 

•  • 

24 
24 


48 


48 

•  • 

36 

48 

•  • 

12 
24 

•  • 

48 
48 
48 
24 

■  • 

24 
24 

48 
24 
48 
36 
36 

•  ■ 

24 


48 
48 


36 
24 
36 


Brandon, 
Man. 


Per  acre. 
Bush.  Lbs. 


315 
476 
337 
330 
293 
363 

293 
330 
454 
381 
289 
282 
297 
319 
271 


381 
205 
322 
278 
315 
333 
326 
363 
421 
473 
333 
370 
432 
355 
348 
249 
341 
282 
289 
220 
304 
271 
238 
311 
418 
297 
293 
348 
234 
271 
278 
231 
280 
473 
289 
447 
429 
392 
337 
308 
271 
487 
436 


20 
40 
20 

•  • 

20 


20 

■  • 

40 
20 
40 
20 


20 


20 
20 
40 
40 
20 
40 
20 

•  • 

40 

•  • 

40 
20 
40 
40 
20 
20 

«  • 

20 
40 

•  ■ 

20 
20 
20 
40 


20 
20 
40 
20 
40 


40 
20 

20 
20 

20 
40 
20 


Indian 

Head, 

N.W.T. 


Per  acre. 
Bush.  Lbs. 


266 
248 
270 
202 
191 
266 
211 
182 
235 
204 
239 
222 
242 
255 
233 
182 
226 
253 
288 
224 
187 
204 
1M2 
217 
209 
266 
272 
184 
228 
275 
228 
257 
248 
235 
180 
182 
242 
149 
268 
246 
182 
154 
253 

149 
169 
206 
286 
215 
180 
228 
202 
140 
193 
216 
266 
187 
281 
145 
145 
231 


36 
36 
^ 
24 
12 
12 
36 
24 
36 
48 
22 

•  • 

12 
12 
36 
36 

•  • 

12 
24 

■  • 

36 

•  ■ 

48 

•  • 

12 

48 
48 
48 

•  • 

48 
24 
36 
24 
24 
36 

•  ■ 

36 
24 
24 
36 


36 
24 

48 

•  • 

46 
24 
48 
24 
48 
36 
12 
12 

«  • 

36 
12 

12 


LgasBi 
B.O. 


ilZ, 


Per  acre. 
Bush.  Lbs. 


308 
347 
288 
302 
228 
342 
321 
361 
339 
309 
346 
332 

302 
326 
369 
333 
369 
309 
334 
344 
354 
296 
330 
351 
381 
322 
363 
347 
240 
366 
366 
293 
313 
238 
363 
367 

345 
232 
325 
317 
341 
286 
342 
349 
225 
323 
321 
328 
243 
845 
322 
331 
347 
324 
358 
357 
299 
350 
374 


50 
46 
30 
48 
12 
12 
54 
64 
6 
30 
12 

30 
42 
36 
16 

»  • 

89 
22 
18 
12 
12 

•  • 

27 
40 
18 

•  • 

36 
54 
24 
51 
22 
20 
42 

37 

25 

6 

36 

54 


12 
58 
10 
24 
45 
21 

6 
24 
61 

6 

■  • 

30 
36 
80 
12 
21 
30 


Average 

of  all 

Farms. 


Per  acre. 
Bush.  Lbs. 


366 
387 
335 
333 
801 
337 
342 
332 
342 
361 
354 
338 
336 
346 
346 
330 
331 
350 
350 
305 
315 
342 
315 
316 
361 
302 
374 
365 
327 
330 
369 
375 
336 
311 
321 
334 
333 
258 
312 
297 
312 
316 
374 
316 
291 
325 
246 
312 
323 
286 
286 
316 
273 
340 
340 
335 
321 
293 
262 
305 
328 


38 

6 

32 

18 

S3 

43 

6 

7 

32 
38 
7 
16 
14 
66 
66 
9 
49 
12 
43 
66 
33 
10 
16 
39 
16 
20 
4 
38 
12 
48 
53 
30 

27 
51 
25 

9 
25 
30 
59 
48 

6 

53 
48 
14 
20 
61 

6 
60 

7 
13 
17 
29 
66 
34 
12 
47 
16 
23 
19 

7 


*  Not  planted  at  Ottawa,     t  Not  jilanted  at  Nappan.     %  Not  planted  at  Brandon.     §  Not  planted  at 
Indian  Head.     |i  Not  planted  at  Agassiz. 
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The  twelve  yarieties  of  potatoes  which  have  produced  the  largest  crops  at  the 
several  experimental  farms  during  the  season  of  1902,  are  the  following  :— 

CENTRAL  EXPERniENTAL  FARM,   OTTAWA,  ONT. 


Per  acre. 
Bush.  Lbs. 

1.  Flemish  Beauty 697  24 

2.  Irish   Cobbler 646  48 

3.  Money  Maker 622  36 

4.  Late  Puritan 613  48 

5.  Troy  Seedling 609  24 

6.  Irish  Daisy 605 


Per  acre. 
Bush.  Lbs. 

7.  Dakota  Red 694 

8.  Brown's  Rot  Proof 565       24 

9.  Carman  No.  1 552       12 

10.  Swiss    Snowflake 532       24 

11.  Sabean'a  Elephant 530       12 

12.  American  Wonder 617 


An  average  crop  of  590  bushels  31  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  THE  MARITIME  PROVINCES,  NAPPAN,  N.S. 


Per  acre. 
Bush.  Lbs. 

1.  Dakota   Red 517 

2.  Canadian  Beauty 499        24 

8.  Enormous 495 

4.  Great  Divide 495 

5.  Rose  No.  9 495 

6.  Troy  Seedling 484 


Per  acre. 
Bush.  Lbs. 

7.  Seattle 479       36 

8.  Early  Norther 473 

9.  Irish  Daisy 47.^ 

10.  Pearce's  Prize  Winner 468       36 

11.  Clay  Rose 462 

12.  Hale's  Champion 462 


An  average  crop  of  483  bushels  38  lbs.  per  acre. 


EXPERIMENTAL   FARM  FOR   MANITOBA,  BRANDON,  MAN. 


Per  acre. 
Bush.  Lbs. 

1.  Enormous 557  20 

2.  Houlton  Rose 487  40 

8.  Burnaby    Seedling 476  40 

4.  White    Beauty 473 

6.  Cambridge  Russet 47.^ 

ff.  Empire  State 454       40 


Per  acre. 
Bush.  Lbs. 

7.  Early  White  Prize 447       20 

8.  Prolific   Rose 436       20 

9.  Hale's   Champion 432       40 

10.  Delaware 429 

11.  Seedling  No.  230 432        40 

12.  Pearce's  Extra  Early 429 


An  average  crop  of  460  bushels  47  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  THE  NORTH-WEST  TERRITORIES,  INDIAN   HEAD,  N.W.T. 


Per  acre. 
Bush.  Lbs. 

1.  Country  Gentleman 301  24 

2.  Irish   Cobbler 289  12 

8.  New   Queen 288  12 

4.  Beauty  of  Hebron 286 

6.  Brownell's   Winner 281       36 

6.  New  Variety  No.  1 275 


Per  acre. 
Bush.  Lbs. 

7.  Carman  No.  1 274       24 

8.  Seedling  No.  7 272       48 

9.  Lee's  Favourite 270       36 

10.  Earliest  of  All 268       24 

11.  Money  Maker 266       12 

12.  American  Giant 266       12 


An  average  crop  of  278  bushels  20  lbs.  per  acre. 
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KZPERDIENTAL  FARM  FOR  BRITISH  COLUMBIA,  AQASSIZ,   B.a 


Per  acre 
Bush.  Lbs. 

1.  Maule's  Thoroughbred 386  86 

2.  Irish  Daisy 385 

3.  Early  Norther 883  18 

4.  American   Giant :  381  40 

5.  Prolific   Rose 374  30 

6.  Carman  No.  1 372  54 


Per  acre. 
Bush.  Lbs. 


7.  Early   Market 869 

8.  Columbus ..  869 

9.  Money  Maker 869 

10.  General    Gordon 867 

11.  Sharpe's  Seedling 867 

12.  Rose  No.  9 866 


86 


37 

4 

61 


An  average  crop  of  374  bushels  25  lbs.  per  acre. 

The  twelve  varieties  of  potatoes  which  have  produced  the  largest  crops  in  1902, 
taking  the  average  of  the  results  obtained  at  all  the  experimental  farms,  are  the 
following  : — 


Per  acre. 
Bush.  Lbs. 

1.  Enormous 410       14 

2.  Irish  Cobbler 406       69 

3.  Irish  Daisy 402        64 

4.  Money   Maker 402       29 

5.  Sharpe's  Seedling 389       66 

6.  Burnaby  Seedling 387         6 


Per  acre. 
Bush.  Lbs. 

7.  Troy  Seedling 885         2 

8.  Hale's  Champion 384       25 

9.  Dakota  Red 884        26 

10.  Flemish  Beauty 881        38 

11.  Rose  No.  9 376        30 

12.  Great  Divide 374       63 


An  average  crop  of  390  bushels  27  lbs.  per  acre. 


The  average  crops  of  all  the  varieties  of  potatoes  tested  in  1902,  at  each  of  the 
experimental  farms,  were  as  follows  : — ^At  Ottawa,  434  bushels  38  lbs.  per  acre;  Nap- 
pan,  381  bushels  4  lbs. ;  Brandon,  333  bushels  6  lbs.  ;  Indian  Head,  223  bushels  14 
lbs.,  and  at  Agassiz,  326  bushela  24  lbs.  The  average  return  given  by  the  whole  of  the 
varieties  at  all  the  farms  was  339  buahels  22  lbs.  per  acre. 
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A7EBA0E  OF  CBOPS  FOB  THE  FAST  THBEE  TO  EIGHT  TEABS. 

The  results  of  experiments  with  diflFerent  varieties  of  the  more  important  agri- 
cultural crops  to  ascertain  their  relative  productiveness  become  much  more  reliable 
and  conclusive  when  the  average  experience  of  a  series  of  years  can  be  given.  In  this 
way  variations  arising  from  inequality  of  soil  and  variability  of  season  are  to  a  large 
extent  equalized,  and  the  conclusions  reached  become  a  much  more  valuable  guide  to 
the  farmer  in  his  selection  of  seed  The  longer  the  experiments  are  continued  the  more 
accurate  are  the  indications  which  can  be  given.  The  experience  here  recorded  with 
most  of  the  varieties  under  test  covers  a  period  of  from  six  to  eight  years. 


THEEE  TO  EIGHT  YEARS'  EXPERIENCE  WITH  VARIETIES  OF  OATS. 

The  twelve  varieties  of  oats  which  have  averaged  the  heaviest  crops  at  the  several 
experimental  farms  during  the  past  three  to  eight  years,  are  the  following  : — 

(The  length  of  time  they  have  been  under  trial  is  stated  in  each  case.) 

In  Canada  the  bushel  of  oats  is  34  lbs. 


CENTRAL  EXPERIMENTAL  FARM,  OTTAWA,  ONT. 


1.  White  Giant,  5  yrs 

2.  Banner,  8  yrs.. 

3.  Holstein  Prolific,  8  ttb.. 

4.  Mennonite,  7  yrs 

6.  American   Triumph,   8  yrs. 
6.  Joanette,    8  yrs 


Per  acre. 

Bush. 

Lbs 

68 

•  • 

67 

27 

65 

•  • 

64 

32 

64 

24 

64 

8 

7.  Columbus,   8   yrs 

8.  Thousand  Dollar,   6  yrs. 

9.  American  Beauty,  8  yrs. 

10.  Golden  Beauty,  8  yrs.. 

11.  New  Zealand.   4  yrs..    . 


12.  Hazlett's  Seizure,  8  yrs 61 


Per  acre. 

Bush. 

Lbs 

63 

27 

62 

24 

62 

22 

62 

21 

61 

21 

61 

19 

An  average  crop  of  64  bushels  5  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  THE  MARITIME  PROVINCES,  NAPPAN,  N.S. 


1.  Salines,  4  yrs 

2.  New  Zealand,  4  yrs 77 

3.  Mennonite,  7  yrs 

4.  Kendal,  3  yrs 

5.  Siberian,  6  yrs 

6.  Black  Beauty,  4  yrs 


Per  acre.  ' 

Bush. 

Lbs. 

79 

14 

77 

32 

77 

24 

76 

29 

76 

23 

76 

16 

Per  acre. 
Bush.  Lbs. 

7.  Wallis,    8  yrs 75        26 

8.  Milford,  4  yrs 76        20 

9.  Danish  Island,  6  yrs 74       32 

10.  Thousand  Dollar,  4  yrs 74         7 

11.  Lincoln,  8  yrs 74         1 

12.  White  fiussian,  8  yrs 73       15 


An  average  crop  of  76  bushels  3  lbs.  per  acre. 
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BZPERDCENTAL  FARM  FOB  MANITOBA^  BRANDON,  MAN, 


1.  American  Beauty,  7  yrs 

2.  Banner,    7    yrs 

3.  Mennonlte^  6  yrs 

4.  Bavarian,   7  yrs 

5.  Buck  bee's   Illinois,   6   yrs 

6.  Danish    Island,   4   yrs 86 


Per  acre. 

Bush. 

Lbs. 

90 

5 

89 

18 

88 

18 

86 

83 

86 

22 

7.  White  Giant.   4  yrs 

8.  Improved  American,   4  yrs..    . 

9.  Early  Golden  Prolific,  7  yrs... 

10.  Holstein  Prolific,  7  yrs 

11.  Golden  Tartarian,  6  yrs 

12.  Golden  Giant,  7  yrs 


Per  acre. 

Bush. 

Lbs. 

85 

•  • 

84 

29 

84 

25 

83 

4 

83 

4 

81 

8 

An  average  of  85  bushels  28  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  THE  NORTH-WEST  TERRITORIES,  INDIAN   HEAD,  N.W.T. 


1.  Abundance,    7   yrs , 

2.  New  Zealand,  3  yrs 

8.  Columbus,  7  yrs 

4.  Danish  Island,  4  yrs..  .. 
6.  Improved  American,  6  yrs. 
6.  American  Beauty,  7  yrs.. 


Per  acre. 

Bush. 

Lbs. 

93 

11 

91 

33 

91 

27 

91 

21 

91 

19 

91 

14 

7.  Holstein  Prolific,  7  yrs 

8.  Siberian,  5  yrs 

9.  Banner,  7  yrs 

10.  Wide  Awake,   7  yrs..    . 

11.  Golden  Beauty,  7  yrs.. 

12.  Thousand  Dollar,  4  yrs 


• .    •  •    • . 


Per  Kcv, 

Bush. 

Lbs 

90 

33 

89 

4 

88 

27 

88 

24 

87 

22 

86 

12 

All  average  crop  of  90  bushels  0  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR   BRmSH  OOLUMBIA,  AOASSIZ^   B.a 


Per  acre. 
Bush.  Lbs. 

1.  Black  Beauty,  6  yrs 76  19 

2.  Golden  Tartarian,  6  yrs 72  7 

3.  Danish  Island,  5  yrs 71  30 

4.  Salines,  4  yrs .• 70  15 

6.  Golden  Giant.  6  yrs 70  1 

6.  New  Zealand,  4  yrs 69  8 


Per  acre. 
Bush.  Lbs. 

7.  Holland,  5  yrs 67       26 

8.  Banner,  8  yrs 66         4 

9.  Lincoln,  8  yrs 65        13 

10.  White  Giant,  5  yrs 64       18 

11.  Buckbee's  Illinois,  7  yrs 63       29 

12.  Early   Gothland,    8   yrs 63       29 


An  average  crop  of  68  bushels  17  lbs.  per  acre. 


The  twelve  .varieties  of  oats  which  have  produced  the  largest  average  crops  for 
the  past  three  to  eight  years  on  all  the  experimental  farms,  and  hence  may,  perhaps, 
be  regarded  as  worthy  of  being  placed  at  the  head  of  the  list  for  general  cultivation 
in  Canada,  are  the  following  : — 


1.  Banner,    8   yrs 

2.  Danish  Island,  5  yrs.. 

8.  Mennonite,  7  yrs 

4.  American  Beauty,  7  yrs 
6.  New  Zealand,  4  yrs..    . 
f.  Holstein  Prolific,  8  yrs. 


Per  acre. 

Bush. 

Lbs 

76 

29 

76 

9 

75 

19 

75 

6 

75 

8 

73 

26 

7.  Improved  American,  5  yrs 

8.  Black  Beauty.  4  yrs..    .. 

9.  Buckbee's  Illinois,  7  yrs  . . 

10.  Columbus,   8  yrs 

11.  Thousand  Dollar,  5  yrs.. 

12.  Golden  Giant,  8  yrs 


Per  acre. 

Bush. 

Lbs. 

73 

19 

72 

32 

72 

20 

72 

15 

72 

15 

72 

6 

An  average  crop  of  74  bushels  2  lbs.  per  acre. 
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THKEE  TO  EIGHT  YEARS'  EXPERIEITCE  WITH  VARIETIES  OF  BARLEY. 

Two-rowed  Barley. 

■ 

The  six  varieties  of  two-rowed  barley  which  have  averaged  the  heaviest  crops  at 
the  several  experimental  farms  during  the  past  three  to  eight  years,  are  the  follow- 
ing :— 

(The  length  of  time  they  have  been  under  trial  is  stated  in  each  case.) 

In  Canada  the  bushel  of  barley  is  48  lbs. 


CENTRAL  EXPERIMENTAL  FARM,   OTTAWA,  ONT. 


Per  acre. 
Bush.  Lbs. 


1.  Canadian  Thorpe,  8  yrs.. 

2.  Danish    Chevalier,    8   yrs, 
8.  Beaver,  8  yrs 


46 
46 
46 


86 
25 
16 


Per  acre. 
Bush.  Lbs. 

4.  French  Chevalier,  8  yrs *46         6 

5.  Clifford,  4  yrs 45       87 

6.  Dunham,  5  yrs 44       40 


An  average  crop  of  46  bushels  2  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  THE  MARITIME  PROVINCES,  NAPPAN,  N.S. 


Per  acre. 
Bush.  Lbs. 

1.  Beaver,  6  yrs 44       31 

2.  Danish  Chevalier,  8  yrs 44       11 

8.  Harvey,  4  yrs 43       45 


Per  acre. 
Bush.  Lbs. 

4.  French  Chevalier,  8  yrs 43       41 

5.  Clifford,  4  yrs 48       16 

6.  Newton,    8    yrs 42       IS 


An  average  crop  of  43  bushels  34  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR   MANITOBA,  BRANDON,  MAN, 


Per  acre. 
Bush.  Lbs. 


1.  Dunham,   8  yrs. 

2.  Logan,  8  yrs.. 

3.  Leslie,  3  yrs... 


55 
52 
49 


47 
27 
21 


Per  acre.  • 
Bush.  Lbs. 

4.  Harvey,  3  yrs 48       16 

5.  French  Chevalier,  6  yrs 46       25 

6.  Sidney,   6  yrs 45       32 


An  average  crop  of  49  bushels  36  lbs.  per  acre. 
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EXPERIMENTAL  FABM  FOB  THE  NORTH-WEST  TEREIT0RIE8,  INDIAN   HEAD,  N.W.T. 


Per  acre. 
Bush.  Lbs. 


1.  Danish  Chevalier,  7  yrs. 

2.  French  Chevalier,  7  jrs. 

3.  Sidney,  8  yrs ,  ..    . 


67 
57 
54 


80 
24 
42 


4.  Canadian  Thorpe,  7  yrs. 
6.  Prize  Proline,  7  yrs..  . 
6.  Jarvis,  8   yrs 


An  average  crop  of  55  bushels  9  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR   BRITISH  COLUMBIA,  AQASSIZ,   B.C. 


1.  Jarvls,  4  3^*8 

2.  Harvey,  8  3^8 

S.  Canadian  Thorpe,  7  yrs. 


Per  acre. 
Bush.  Lbs. 

40  16 
40  8 
39        15 


4.  Dunham,  5  yrs 

B.  Klnver  Chevalier,  8  yrs. 
6.  French  Chevalier,  8  yrs. 


Per  acre. 
Bush.  Lbfl, 


58 
58 
58 


42 
82 
29 


Per  acre. 
Bush.  Lbs. 


39 
88 
87 


14 
28 
80 


An  average  crop  of  39  bushels  9  lbs.  per  acre. 

The  six  varieties  of  two-rowed  barley  which  have  produced  the  largest  crops  for 
the  past  four  to  eight  years,  taking  the  average  of  the  results  obtained  on  all  the 
experimental  farms,  are  the  following  : — 


Per  acre. 
Bush.  Lbs. 

1.  French  Chevalier,  8  yrs 46       15 

2.  Clifford,   4    yrs 45       11 

8.  Dunham,   6   yrs 45         8 


Per  acre. 
Bush.  Lbs. 

4.  Jarvls,   4  yrs 44       47 

5.  Canadian  Thorpe,  8  yrs 44       14 

6.  Harvey,  4  yrs 44         1 


An  average  crop  of  45  bushels  per 


acre. 


8ix-rowed  Barley, 

The  six  varieties  of  six-rowed  barley  which  have  averaged  the  heaviest  crops  at 
the  several  experimental  farms  for  the  past  three  to  eight  years,  are  the  following  : — 

(The  length  of  time  they  have  been  under  trial  is  stated  in  each  case.) 


CENTRAL  EXPERIMENTAL  FARM,   OTTAWA,  ONT. 


Per  acre. 
Bush.  Lbs. 


1.  Odessa,  8  yrs 

2.  Mensury,  8  yrs..    .. 
8.  Hulless  Black,  3  yrs. 


54 
53 
62 


36 
42 
44 


4.  Pioneer,  8  yrs. 

5.  Royal,   8   yrs.. 

6.  Stella,  8  yrs.. 


Per  acre. 
Bush.  Lbs. 

50       35 

50  8 

.     48        17 


An  average  crop  of  52  bushels  8  lbs.  per  acre. 
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EXPERIMENTAL  FARM  FOR  THE  MARITIME  PROVINCES,  NAPPAN  N.S. 


1.  Mensury,   8  yrs. 

2.  Yale,  4  yrs..   .. 
8.  Garfield,  4  yrs.. 


Per  acre. 
Bush.  Lbs. 

52  13 
61  42 
50        30 


Per  acre. 
Bush.  Lbs. 


4.  Albert,  4  yrs..  .. 

5.  Oderbruch,  8  yrs. 

6.  Odessa,  8  yrs..    . 


49 
46 
46 


88 
22 
20 


An  average  crop  of  49  bushels  27  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  MANITOBA,  BRANDON,  MAN. 


1.  Mansfield,  8  yrs. 

2.  Mensury,   6   yrs. 
8.  Trooper,  6  yrs.. 


Per  acre. 

Bush.  Lbs. 

57       84 

54         1 

52        25 


Per  acre. 
Bush.  Lbs. 

4.  Nugent,  6  yrs 50       15 

5.  Summit,  6  yrs 50         2 

6.  Surprise,  6  yrs 48       81 


An  average  crop  of  52  bushels  8  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  THE  NORTH-WEST  TERRITORIES,  INDIAN   HEAD,  N.W.T. 


1.  Claude,  8  yrs 

2.  Odessa,    7    yrs 

8.  Rennie's  Improved,  7  yrs. 


Per  acre. 
Bush.  Lbs. 
67       17 
61        44 

58        28 


4.  Trooper,  7  yrs.. 

5.  Royal,   7   yrs.. 

6.  Mansfield,  4  yrs. 


Per  acre. 

Bush.  Lbs. 

67         4 

56       21 

66       12 


An  average  crop  of  59  bushels  29  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR   BRITISH  COLUMBIA,  AOASSIZ,   B.a 


1.  Tale,   4  yrs.. 

2.  Claude,  4  yrs. 
8.  Albert,  4  yrs. 


Per  acre. 
Bush.  Lbs. 

48  86 
43  11 
42        41 


4.  Mansfield,  5  yrs.. 

5.  Oderbruch,  8  yrs. 

6.  Mensury,  8  yrs  .. 


Per  acre. 
Bush.  Lbs. 

40 

89       26 

89         S 


An  average  crop  of  41  bushels  20  lbs.  per  acre. 


The  six  varieties  of  six-rowed  barley  which  have  produced  the  largest  crops  for  the 
past  four  to  eight  years,  taking  the  average  of  the  results  obtained  at  all  the  experi- 
mental farms,  are  the  following  : — 


Per  acre. 
Bush.  Lbs. 

1.  Mensury,   8  yrs 61       28 

2.  Claude,    4    yrs 50       21 

8.  Mansfield,   5  yrs 49       22 


Per  acre. 
Bush.  Lbs. 

4.  Odessa,  8  yrs 48       46 

5.  Tale,    4   yrs 48       46 

6.  Trooper,  8  yrs 47       27 


An  average  crop  of  49  bushels  23  lbs.  per  acre. 
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THEEE  TO  EIGHT  TEARS'  EXPERIENCE  WITH  VARIETIES  OP 

SPRING  WHEAT. 

The  twelye  varieties  of  spring  wheat  which  have  averaged  the  heaviest  crops  at 
the  several  experimental  farms  during  the  past  three  to  eight  years,  are  the  follow- 
ing : — 

(The  length  of  time  they  have  heen  under  trial  is  stated  in  each  case.) 

In  Canada  the  bushel  of  wheat  is  60  lbs. 


CENTRAL  EXPERIMENTAL  FARli,   OTTAWA,  ONT. 


1.  Roumanian,  4  ttb.. 81 


2.  Laurel,    4    yn.. 
8.  Preston,  8  yn..   . 
4.  Clyde,  4  yrs..    .. 
6.  Plumper,  5  years. 
6.  Huron,  8  yrs..  .. 


Per  acr6. 

Bush. 

Lbs. 

81 

57 

80 

67 

80 

22 

89 

17 

28 

89 

28 

18 

Per  acre. 
Bush.  Lbs. 

7.  Wellman's  Fife,  8  yrs 27       87 

8.  Hungarian,  7  yrs -..    ..      27       86 

9.  Prlngle's  Champlaln,  8  yrs..   ..      27       27 

10.  Rio  Grande,  8  yrs 27       25 

11.  Weldon,    4    yrs 27         4 

12.  Colorado,  8  yrs 27         1 


An  average  crop  of  28  bushels  38  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOE  THE  MARITIME  PROVINCES,  NAPPAN,  N.8. 


1.  Roumanian,   4  yrs. 

2.  Norral,   4   yrs.... 

8.  Laurel,  4  yrs 

4.  Clyde,   4  yrs..    .. 
6.  Weldon.  4  yrs..   .. 
6.  Plumper,   5   yrs.. 


'  Per  acre. 

Bush. 

Lbs. 

43 

80 

41 

10 

40 

40 

40 

10 

87 

20 

86 

24 

Per  acre. 
Bush.  Lbs. 

7.  Red  Swedish,   4  yrs 86         9 

8.  Byron,   4   yrs 86       49 

9.  Hungarian,  7  yrs 86       46 

10.  Wellman's  Fife,  8  yrs 85       40 

11.  Monarch,  7  yrs 86       81 

12.  White  Connell,  8  yrs 85       22 


An  average  crop  of  37  bushels  47  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR   MANITOBA,  BRANDON,  MAS 


1.  Roumanian,   8  yrs. 

2.  Goose,    7   yrs 

8.  White  Fife.   7   yrs. 
4.  Laurel.  8  yrs..   .. 
6.  Crown.  7  yrs..    .. 
•.  Monarch,  7  yrs.. 


Per  acre. 

Bush. 

Lbs. 

46 

27 

41 

21 

87 

52 

87 

13 

37 

1 

36 

47 

7.  Red   Fife,   7  yrs. 

8.  Clyde,   3   yrs. 


9.  White  Connell,  7  yrs 84 

10.  Rio  Grande,  7  yrs 

11.  White  Russian,  7  yrs 

12.  Preston,  6  yrs 


An  average  crop  of  37  bushels  7  lbs.  per  acre. 


Per  acre. 

Bush. 

Lbs 

36 

18 

35 

37 

34 

54 

34 

28 

34 

27 

84 

9 

46 


EXPEBIHENTAL  FARM  FOB  THE  NORTH-WEST  TERRITORIES,  INDIAN  HEAD,  N.W.T. 


Per  acre. 
Bush.  Lbs. 

1.  Roumanian,   3   yrs 46  13 

2.  Huron,   7   yrs .43  53 

3.  Preston,    7   yrs 43  34 

4.  Red  Fern,  7  yrs 43  30 

6.  Wellman's  Fife,  7  yrs 42  43 

6.  Percy,   7   yrs 42  36 


7.  Weldon,  8  yrs 

8.  Red  Fife,  7  yrs 

9.  Stanley,  7  yrs 

10.  Rio  Grande,  7  yrs 

11.  Beaudry,    7    yrs 

12.  Prlngle's  Champlaln,  7  yra.. 


Per  acre. 

Bush. 

Lbl. 

42 

20 

42 

5 

42 

8 

42 

•  • 

41 

68 

41 

28 

An  average  crop  of  42  bushels  51  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  BRITISH  CX)LUMBIA,  AOASSIZ,   B.a 


1.  Roumanian,  4  yrs.. 

2.  Red  Swedish,  4  yrs. 
8.  Early  Riga,  4  yrs.. 

4.  Clyde,  4  yrs 

6.  Blair,   6  yrs 

6.  Ebert,  4  yrs 


Per  acre. 

Bush. 

Lbs. 

37 

6 

35 

57 

34 

59 

34 

47 

34 

46 

33 

43 

Per  acre. 

Bush.  Lbs. 

7.  Crawford,   A,  yrs 33  30 

8.  Laurel,   4  yrs 38  23 

9.  Colorado,    6   yrs 33  20 

10.  Fraser,   4  yrs 33  4 

11.  Plumper,    5   yrs 38  8 

12.  Dawn,   8   yrs 33 


An  average  crop  of  34  bushels  13  lbs.  per  acre. 


The  twelve  varieties  of  spring  wheat  which  have  produced  the  largest  crops  for 
the  past  four  to  eight  years,  taking  the  average  of  the  results  obtained  on  all  the 
experimental  farms,  are  : 


Per  acre. 
Bush.  Lbs. 

1.  Roumanian,  4  yrs 40  50 

2.  Laurel,  4  yrs 85  32 

3.  Preston,    8   yrs 34  59 

4.  Goose,  8  yrs 34  14 

6.  Rio  Grande,  8  yrs 33  59 

6.  Monarch,   7   yrs.. 33  55 


Per  acre. 
Bush.  Lbs. 

7.  Huron,  8  yrs.. S3       37 

8.  Wellman's  Fife,  8  yrs 33       86 

9.  Weldon,  4  yrs 83       36 

10.  White  Fife,  8  yrs 33       23 

11.  Clyde,    4   yrs S3       20 

12.  Red   Fife,  8  ttb 88       16 


An  average  crop  of  84  bushels  31  lbs.  per  acre. 
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THEEE  TO  EIGHT  TTEAES'  EXPERIENOE  WITH  VAETETIES  OP  PEASE. 

The  twelve  yarieties  of  pease  which  have  averaged  the  heaviest  crops  at  the  several 
experimental  farms  daring  the  past  three  to  eight  years,  are  the  following  : — 
(The  length  of  time  they  have  heen  under  trial  is  stated  in  each  case.) 

In  Canada  the  bnshel  of  pease  is  60  lbs. 


CENTRAL  EXPERIMENTAL  FARM,   OTTAWA,  ONT 


1.  Artbiir,  7  yrs 

2.  Canadian  Beauty,  6  yrs. 

5.  Paragon,  7  yrs 

4.  Kent*   (  yrs 

6.  liackay,   7   yrs 

C  Duke,  7  yrs 


Per  acre. 

Bush. 

Lbs. 

38 

37 

36 

41 

36 

6 

85 

62 

34 

25 

34 

16 

Per  acre. 
Bush.  Lbs. 

34         7 

33  46. 

33  44 

83  30 

11.  Prussian  Blue,  8  yrs 33  27 


7.  Pearl,    4    yrs    ..     .. 

8.  Macoun,  6  yrs..    .. 

9.  Nelson,  6  yrs 

10.  Golden  Vine,   6  yrs. 


12.  Black-eyed  Marrowfat,  7  yrs  ..      83 


An  aiverage  crop  of  34  bushels  49  lbs.  per  acre. 


24 


BZPERIMENTAL  FARM  FOR  THE  MARITIME  PROYIXCES,  NAPPAN^  N.8. 


Per  acre* 
Bush.  Lbfl. 

1.  Crown,  7  yrs 88       11 

2.  Pride,  6  yrs 34       10 

3.  Early  Britain,  5  yrs 32       65 

4.  New  Potter,  7  yrs 31       67 

6.  Centennial,    7   yn 31       65 

6.  Agnes,   6  yrs 31       43 


Per  acre. 
Bush.  Lbs. 

7.  Oddfellow,   5  yrs 31       19 

8.  Black-eyed    Marrowfat,   7   yrs..      31         8 

9.  Nelson,   6  yrs 81         4 

10.  Chancellor,  6  yrs 30         8 

11.  Archer,   5  yrs 29        56 

12.  Duke,  6  yrs 29       66 


An  average  crop  of  82  buahels  2  lbs.  per  acre. 


■XPERIMENTAL  FARM  FOR  MANITOBA,  BRANDON,  MAN. 


Per  acre. 
Bush.  Lbs. 

1.  Pride,   7  yrs 45  26 

2.  Carleton,   ff  yrs 44  50 

8.  Mummy.  7  yrs 44  40 

4.  Chelsea,  3  yrs 4.^  7 

6.  New   Potter,   7   yrs 42  44 

6.  White  Wonder,  5  yrs 42  42 


Per  acre. 
Bush.  Lbs. 

7.  Kins,    5    yrs 42        28 

8.  Trilby,   6   yrs 42         8 

9.  Crowp,   6  yrs 41       53 

10.  German    White,    4    yrs 41        27 

11.  Kent.  6  yrs 40       37 

12.  Prussian  Blue,  5  yrs 40         6 


An  average  crop  of  42  bushels  41  lbs.  per  acre. 
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EXPERIMENTAL  FABM  FOR  THE  NORTH-WEST  TERRITORIES,  INDIAN   HEAD,  N.W.T. 


1.  Paragon,   6  yrs..    .. 

2.  Crown,  6  yrs 

3.  White  Wonder,  5  yrs. 

4.  Carleton,    6   years.. 

5.  Gregory,   6   yrs..    .. 

6.  Trilby,    6    yrs..     .. 


Per  acre. 

Bush. 

Lbs. 

42 

25 

42 

16 

40 

33 

40 

8 

89 

45 

39 

40 

7.  Plcton,  4  yrs..  .. 

8.  Chancellor,  5  yrs. 

9.  Centennial,  6  yrs. 

10.  Lanark,  4  yrs..   . 

11.  Pride,  6  yrs..   .. 

12.  Oddfellow,  6  yrs. 


An  ayerage  crop  of  39  bushels  40  lbs.  per  acre. 


EZPERDIENTAL  FARM  FOR   BRITISH  COLUMBIA,  AOASSIZ,  aa 


1.  Bruce,  4  yrs 

2.  English  Gray,  4  yrs. 

3.  Fergus,    6   yrs..    .. 

4.  White  Wonder,  6  yrs. 

6.  Gregory,  5  yrs 

C.  Plcton,  6  yrs 


Per  acre. 

Bush. 

Lbs. 

39 

15 

88 

35 

38 

22 

38 

13 

88 

4 

37 

62 

7.  King,  6  yrs 

8.  Pearl,  4  yrs 

9.  German   White,  5  yrs. 

10.  Prussian  Blue,  6  yrs  . 

11.  Lanark,  5  yrs 

12.  Early  Britain,  6  yrs  . 


An  average  crop  of  37  bushels  33  lbs.  per  acre. 


Per  acrob 

Bush.  Lbs. 

39  4 

38  50 

38  38 

38  27 

88  10 

88  S 


Per  acre. 

Bush.  Lbs. 

87  17 

37  5 

37  2 

36  30 

36  14 

86  4 


The  twelve  varieties  of  pease  which  have  produced  the  largest  crops  for  the  past 
three  years  to  seven  years,  taking  the  average  of  the  results  obtained  at  all  the  experi- 
mental farms,  are  : 


1.  Crown,  7  yrs 

2.  Pride,  7  yrs 

8.  Carleton,   6  yrs..    .. 

4.  Picton,  5  yrs 

6.  Early  Britain,  6  yrs. 
6.  Chancellor,  6  yrs..   . 


Per  acre. 

Bush. 

Lbs. 

36 

53 

36 

6 

36 

13 

35 

9 

35 

7 

34 

65 

Per  acre. 
Bush.  Lbs. 

7.  New  Potter,  7  3rrs 34       37 

8.  Paragon,  7  yrs 34       33 

9.  King,    6   yrs 84       81 

10.  White  Wonder,  6  yrs 84       28 

11.  Pearl,   4  yrs 84       21 

12.  German  White,  6  yrs 84       19 


An  average  crop  of  35  bushels  1  lb.  per  acre. 
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THREE  TO  EIGHT  TEAES'  EXPERIEITCE  WITH  VARIETIES  OF 

INDIAN  CORK 

The  six  varieties  of  Indian  com  which  have  ayeraged  the  heaviest  crops  at  the 
several  eicperimental  farms,  during  the  past  three  to  eight  years,  are  the  following  :— 

The  length  of  time  they  have  been  under  trial  is  stated  in  each  case. 
In  Canada  the  ton  is  2,000  lbs. 


GEMTRAL  EZPEBDIENTAL  FARlf^  OTTAWA,  OUT. 


Per  acre. 
Toos.  Lbs 

1.  Superior  Fodder,  8  yn 24     698 

2.  Salzer'B   All    Ck>ld,    3   yrs 24      683 

8.  Thoro'bred  White  Flint,  8  yn....      84     489 


Per  acre. 
Tone.  Lbs. 

4.  Red   Cob   Ensilage,   8   jrs..    ..      24      162 

5.  Giant  Prolific  BnsUage,  8  yrs..      23   1,963 
8.  Selected    Learning,    7    yrs..    ••      28      803 


An  average  crop  of  24  tons  15  lbs.  per  acra 


BZPERIMENTAL  FABM  FOB  THE  llABimCS  PBOVmCESy  NAPPAN,  NJk 


Per  acre. 
Tons.  Lbs. 

1.  Sarly    Mastodon,    6    yrs 21   1,880 

2.  Superior    Fodder,    8    yrs 21   1,083 

8.  Salzer's  All   Gold,   8   yrs 19   1,000 


Per  acre. 

Tone.  Lbs. 

4.  Thoro'bred  White  Flint,  8  yrs..      18   1.027 

6.  Mammoth  Cuban,  6  yrs 18      894 

6.  Red  Cob  Ensilage,  8  yrs 17     401 


An  average  crop  of  19  tons  964  lbs.  per  acre. 


XZPEBIMENTAL  FARM  FOB  MANTrOBA,  BBANDON,  MAK. 


Per  acre. 
Tons.  Lbs. 

L  Thoro'bred   White    Flint,   8   yrs..      20  1,547 

2.  Barly   Mastodon,   6  yrs 19   1,605 

8.  Angel  of  Midnight,  8  yrs 19      569 


Per  acre. 
Tons.  Lbs. 

4.  Longfellow,  8  yrs 18   1,708 

5.  Champion  White  Pearl,  8  yrs..      18   1,320 

6.  Salzer's  All  Gold,  8  yrs 18   1,106 


An  average  crop  of  19  tons  642  lbs.  per  acre. 
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EXPERIMENTAL  FARM  FOR  THE  NORTH-WEST  TERRITORIES,  INDIAN  HEAD,  N.W.T. 


Per  acre,  i 
Tons.  Lbs. 

L  Superior  Fodder,  3  yrs 14      814 

2.  Cloud's  Early  Yellow,  6  yrs 13   1.366 

3.  Early   Butler,   6  yrs 13      993 


Per  acre. 
ToDfi.  Lbs. 

4.  Early  Mastodon,  5  yrs 13      429 

5.  Giant  Prolific  Ensilage,  8  yrs  ..      18      843 

6.  Mammoth  Cuban,  6  yrs 12  1,870 


An  average  crop  of  13  tons  866  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR   BRinSH  COLUMBIA,  AOASSIZ,   aO. 


Per  acre. 
Tons.  Lbs. 

1.  Early  Butler,  6  srrs 23    1,763 

2.  Red  Cob  Ensilage,   8  yrs 23   1,277 

3.  Early  Mastodon,  5  yrs 22   1,563 


Per  acre. 
Tons.  Lbs. 

4.  Cloud's  Early  Yellow,  6  yrs..  ..      22     568 

5.  Superior  Fodder,  8  yrs 21   1,010 

6.  Pride  of  the  North,  8  yrs..   ..      21     759 


An  average  crop  of  22  tons  1,1^7  lbs.  per  acre. 


THe  six  varieties  of  Indian  com  which  have  produced  the  largest  crops  for  the 
past  three  to  eight  years,  taking  the  average  of  the  results  obtained  on  all  the  experi- 
mental f  arms^  are  : 


Per  acre. 
Tons.  Lbs. 

1.  Early  Mastodon,  5  ym.. 20     164 

2.  Salzer's  All  Gold,  8  yrs 19   1,795 

8.  Superior  Fodder,  8  yrs 19   1,630 


Per  acre. 
Tons.  Lbs. 

4.  Thoro'bred  White  Flint,  8  yrs..      19     536 

5.  Red  Cob  En8}lage,  8  yrs 19       58 

6.  Early  Butier,  6  yrs 18  1,143 


An  average  crop  of  19  tons  887  lbs.  per  acre. 
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THREE  TO  EIGHT  YEARS'  EXPERIENCE  WITH  VARIETIES  OP 

TTJRNTPS. 

The  six  yarieties  of  turnips  which  have  averaged  the  heaviest  crops  at  the  several 
experimental  farms,  during  the  past  three  to  eight  years,  are  the  following  :— 

The  length  of  time  they  have  been  under  trial  is  stated  in  each  case. 

In  Canada  the  ton  is  2,000  lbs. 


CENTRAL  EXPERIMENTAL  FARH,   OTTAWA,  0N7« 


Per  acre. 
Tons.  Lbs. 

1.  Magnum   Bonnm,    S   yrs 88   1,223 

2.  Blepbant's  Master,  8  yrs 86   1,742 

8.  Purple  Top  Swede,  8  yrs 8G     720 


Per  acre. 
Tone.  Lbs. 

i.  Carter's  Elephant,  8  yrs 86     641 

5.  Drummond  Purple  Top,  6  yrs..      86     836 

6.  Imperial  Swede,  4  yrs ••      85  1,610 


An  average  crop  of  36  tons  1,379  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  THE  MARITIME  PROVINCES,  NAPPAN,  N.S. 


Per  acre. 
Tons.  Lbs. 

1.  Kangaroo,  3  yrs 89   1.586 

2.  Selected  Champion,  3  yrs 39   1,035 

8.  Imperial  Swede,  4  yrs 39     979 


Per  acre. 
Tona.  Lbs. 

4.  Elephant's  Master,  8  yrs 89      375 

6.  New  Arctic,  4  yrs 87   1,116 

6.  Monarch,  4  yrs 87     415 


An  average  crop  of  38  tons  1,584  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  MANITOBA,  BRANDON,  MAN. 


1.  Perfection  Swede,  7  yrs. 

2.  Sklrvlngs,  8  yrs 

8.  Prize  Winner,  7  yrs..  .. 


Per  acre. 
Tons.  Lbs. 

28  973 
23  74 
23       16 


Per  acre. 
Tons.  Lbs. 

4.  Purple  Top  Swede,  8  yrs 22   1,705 

5.  Hairs  Westbury,  6  yrs 22      517 

6.  Mammoth  Clyde,  7  yrs 22      158 


An  average  crop  of  22  tons  1,573  lbs.  per  acre. 
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EXPEBIMENTAL  FARM  FOB  THE  NORTH-WEST  TERRITORIES,  INDIAN   HEAD,  N.W.T. 


1.  Webb'B  New  Renown,  4  yrs..  .. 

2.  Perfection  Swede,  7  yrs 

S.  Drummond  Purple  Top,  5  yrs.. 


Per  acre. 
Tons.  Lbs. 

23  647 
22  833 
21   1,094 


Per  acre. 
Tons.  Lba 

4.  Halewood's  Bronze  Top,  6  yrs.      21   1,062 

6.  Monarch,  4  yrs 21      964 

6.  Purple  Top  Swede,  8  yra 21     670 


An  average  crop  of  21  tons  1,793  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR   BRITISH  COLUMBIA,  AOASSIZ,   B.a 


1.  Bangholm  Selected,  6  yrs. 

2.  Perfection  Swede,  7  yrs.. 
t.  Purple  Top  Swede,  8  yrs. 


Per  acre. 
Tons.  Lbs. 

41  1,299 
39  1,164 
39      852 


Per  acre. 
Tons.  Lbs. 

4.  Halewood's  Bronze  Top,  6  yrs..      89      477 

5.  Hall's  Westbury,  6  yrs 38   1.297 

6.  Jumbo,   8  yra 88      177 


An  average  crop  of  39  tons  544  lbs.  per  acre. 


The  six  varieties  of  turnips  which  have  produced  the  largest  crops  for  the  past 
four  to  eight  years,  taking  the  average  of  the  results  obtained  at  all  the  experimental 
farms,  are  : 


Per  acre'. 
Tons.  Lbs. 

1.  Perfection    Swede,    7    yrs 31      794 

2.  Imperial   Swede,  4  yrs 30   1,734 

8.  Purple  Top   Swede,   8  yrs 80   1.530 


Per  acre. 
Tons.  Lbs. 

4.  Halewood's  Bronze  Top,  6  yrs..      80   1,015 

5.  Hall's  Westbury,  6  yrs 30      719 

6.  Ban£rbolm   Selected,  6  yrs..    ..      29   1,812 


An  average  crop  of  30  tons  1,267  lbs.  per  acre. 
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THEEE  TO  SEVEN  TEAES*  EXPERIENCE  WITH  VARIETIES  OP 

MANGELS. 

The  six  yarieties  of  mangels  which  have  averaged  the  heaviest  crops  at  the  seyeral 
experimental  farmsy  during  the  past  three  to  seven  years,  are  the  following:— > 

The  length  of  time  they  have  heen  under  trial  is  stated  in  each  case. 

In  Canada  the  ton  is  2,000  lbs. 

V 

CENTRAL  EXPERIMENTAL  FARM,   OTTAWA,  ONT. 


Per  acre. 
Tons.  Lbs. 

1.  Prize  Winner  Yellow  01obe»  8  yrs.      43   1340 

2.  Half  Long  Sugar  White,  8  yrs....      40      675 
S.  Lion  Yellow  Intermediate,  4  yrs..      40      452 


Per  acre. 
Tons.  Lbs. 

4.  Half  Long  Sugar  Rosy,  8  yrs..      40      128 

6.  Gate  Post,  7  yrs 89   1,655 

ff.  Mammoth  Long  Red,  7  yri..  ..      89   1,168 


An  average  crop  of  40  tons  1,217  Ihs.  per  acre. 


RXPERDCENTAL  FARM  FOR  THE  MARITIME  PROVINCES,  MAPPAN,  N.S. 


Per  acre. 
Tons.  Lbs. 

1.  Prize  Winner  Yellow  Globe,  8  yrs.      89    1,475 

2.  Lion  Yellow  Intermediate,  4  yrs..      88   1,516 
8.  Mamm.  Yellow  Intermediate,  6  yrs.    86   1,271 


Per  acre. 
Tons.  Lbs. 

4.  Giant  Yellow  Intermediate,  7  yrs     85   1,449 

5.  Half* Long  Sugar  White,  8  yrs..      84      685 

6.  Giant  Yellow  Half  Long 84      625 


All  average  crop  of  36  tons  1,137  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  MANITOBA,  BRANDON,  MAN. 


Per  acre. 
Tons.  Lbs. 

1.  Selected  Mamm.  Long  Red,  6  yrs..      82   1,926 

2.  Yellow  Intermediate,  7  yrs 81     948 

3.  Giant  Yellow.  Intermediate,  7  yrs.      81      426 


Per  acre. 
Tons.  Lbs. 

4.  Prize  Mamm.  Long  Red,  7  yrs..      80      607 

6.  Gate  Post,  7  yrs 80       696 

6.  Mamm.  Long  Red,  7  yrs 29   1,691 


An  average  crop  of  31  tons  32  lbs.  per  acre. 
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EXPERIMENTAL  FARM  FOR  THE  NORTH-WEST  TERRITORIES,  INDIAN   HEAD,  N.W.T. 


Per  acre. 
Tons.  Lbs. 

1.  Giant  Tellow  Half  Long,  6  yrs..      21   1,758 

2.  Tellow  Intermediate,  7  yrs 21   1,652 

3.  Selected  Mamm.  Long  Red»  6  yrs.      21   1,087 


4.  Ward's  Large  Oval-shaped,  6  yrs 
6.  Champion  Tellow  Globe,  7  yrs.. 


Per  acre. 
Tons.  Lbs. 

21      442 
21      403 


6.  Gate  Post.  7  yrs 21      153 


An  average  crop  of  21  tons  899  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR   BRITISH  COLUMBIA,  AGASSIZ,   B.a 


Per  acre. 
Tons.  Lbs. 

1.  Tellow  Intermediate,  7  yrs 36       468 

2.  Giant  Tellow  Intermediate,  7  yrs.      84     959 
8.  Lion  Tellow  Intermediate,   4  yrs.      33   1,790 


Per  acre. 
Tons.  Lbs. 

4.  Selected  Mamm.  Long  Red,  6  yrs      83      166 

5.  Canadian  Giant,   7  yrs 31   1,956 

6.  Mam.  Tellow  Intermediate,  4  yrs      81  .1,810 


An  average  crop  of  33  tons  1,108  lbs.  per  acre. 


The  six  varieties  of  mangels  which  have  produced  the  largest  crops  for  the  pa.<-t 
three  or  seven  years,  taking  the  average  of  the  results  obtained  at  all  the  experimental 
farms,  are  : 


Per  acre. 
Tons.  Lbs. 

1.  Tellow    Intermediate,    7   yrs..    ..      32      577 

2.  Giant  Tellow  Intermediate,  7  yrs.      31   1,463 

3.  Lion  Tellow  Intermediate,   4  yrs.     81      237 


4.  Gate  Post,  7  yrs 

5.  Selected  Mamm.  Long  Red,  6  yrs 

6.  Mammoth  Long  Red,  7  yrs.... 


Per  acre. 
Tons.  Lbs. 

30  1,984 
SO  847 
80       643 


An  average  crop  of  81  tons  292  lbs.  per  acre. 
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THKEE  TO  SEVEN  TEAES'  EXPEEIENCE  WITH  VARIETIES  OP 

CARROTS. 

The  six  yarietiea  of  carrots  which  have  averaged  the  heaviest  crops  at  the  several 
experimental  farms,  during  the  past  three  to  seven  years,  are  the  following  : — 

The  length  of  time  they  have  heen  under  trial  is  stated  in  each  case. 

In  Canada  the  ton  is  2,000  Iha. 


CENTRAL  EXPERIMENTAL  FARM,  OTTAWA,  ONT. 


Per  acre. 
Tons.  Lbs. 

1.  New  White  Intermediate,  4  yrs..      85  1,363 

2.  Oiant   White  Vosgee,   7   yrs..    ..      30   1,927 

3.  Maznm.  White  Intermediate,  7  yrs.     30  1,380 


Per  acre. 
Tons.  Lbs. 

4.  Half  Long  White,  7  yrs 30      279 

5.  Improved  Short  White,  7  yrs  ..      29   1,604 

6.  Iverson's  Champion,  7  yrs..   ..      29  1,541 


An  average  crop  of  31  tons  349  lbs.  per  acre. 


BZPERDOSNTAL  FARM  FOR  THE  MARITIME  PROVINCES,  NAPPAN,  N.SL 


Per  acre. 
Tons.  Lbs. 

1.  New  White  Intermediate,   4  yrs.      23  1,844 

2.  Mamm.  White  Intermediate,  7  yrs.      22     297 

3.  Half  Long  White,   7  yrs 21  1,481 


Per  acre. 
Tons.  Lbs. 

4.  Oiant  White  Vosges,  7  yrs..   ..      21   1,080 

6.  Ontario  Champion,  5  yrs 21     741 

6.  Oreen  Top  White  Orthe,  6  yrs..      20  1,961 


An  average  crop  of  21  tons  1,901  lbs.  per  acre. 


KZPERDiENTAL  FARM  FOR  MANITOBA,  BRANDON,  MAN. 


Per  acre. 
Tons.  Lbs. 

1.  Mamm,  White  Intermediate,  7  yrs.      18     855 

2.  Long  Yellow  Stump  Roofed,  3  yrs.      14   1,407 
S.  New  White  Intermediate,  4  yrs..      14   1,150 


Per  acre. 
Tons.  Lbs. 

4.  Ontario  Champion,  5  yrs 13   1,456 

5.  Giant  White  Vosges,  7  yrs..   ..      13   1,311 

6.  Half  Long  White.  7  yrs 13   1,060 


An  average  crop  of  14  tons  1,540  lbs.  per  acre. 
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EZPEBDiENTAL  FARM  FOB  THB  NORTH-WEST  TERRITORIES,  INDIAN   HEAD,  N.W.T. 


Per  acre. 
Tons.  Lbs. 

1.  New  White  Intermediate,  8  yrs..      14   1,856 

2.  Long  Yellow  Stump  Rooted,  8  yrs.      13      861 

3.  Ontario  Champion,  6  yrs 13      809 


Per  acre. 
Tons.  Lbs. 

4.  White  VoBges  Large  Short,  8  yrs     12  1,194 

5.  lyerson's  Champion,  7  yrs..   ..      12     700 

6.  Half  Long  White.  7  yrs 12       94 


An  average  crop  of  13  tons  252  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  BRITISH  COLUMBIA,  AQASSIZ,   B.a 


1.  Imprbved  Short  White,  7  yrs.. 

2.  Giant  White  Vosges,  7  yrs..   .. 
8.  Green  Top  White  Orthe,  5  yrs.. 


Per  acre. 
Tons.  Lbs. 

84  993 
83  1,769 
31      642 


Per  acre. 
Tons.  Lbs. 

4.  Half  Long  White,  7  yrs 81       606 

6.  New  White  Intermediate,  4  yrs.      31       496 
6.  Ontario  Champion,  4  yrs 80  1,612 


An  average  crop  of  32  tons  319  lbs.  per  acre. 


The  six  varieties  of  carrots  which  have  produced  the  largest  crops  for  the  past 
four  to  seven  years,  taking  the  average  of  the  results  obtained  at  all  the  experimental 
farms,  are  : 


Per  acre. 
Tons.  Lbs. 

1.  New  White  Intermediate,  4  yrs  ..      24      142 

2.  Giant   White   Vosges,   7   yrs 22      859 

8.  Half  Long  White,   7  yrs 21  1,484 


Per  acre. 
Tons.  Lbs. 

4.  Improved  Short  White,  7  yrs  ..      21   1,163 

6.  Ontario  Champion,  6  yrs 21   1,122 

6.  Mam. White  Intermediate,  7  yrs     21      836 


An  average  crop  of  22  tons  184  lbs.  per  acre. 
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FOUR  TO  SIX  TEARS*  EXPERIENCE  WITH  VARIETIES  OF  SUGAR 

BEETS. 

The  four  varieties  of  sugar  beets  which  have  averaged  the  heaviest  crops  at  the 
several  exx>erimental  farms  during  the  past  four  to  six  years,  are  the  following  :— 

The  length  of  time  they  have  been  under  trial  is  stated  in  each  case. 
In  Canada  the  ton  is  2,000  lbs. 


CENTRAL  EXPERIMENTAL  FARM,   OTTAWA,  ONT. 


Per  acre. 
Tons.  Lbs. 

1.  Danifilk  Improved,  6  yrs 28   1,769 

1.  Danish  Red  Top,  6  yrs 27   1,341 


8.  Improved  Imperial,  6f  yrs. 
4.  Red  Top  Sugar,  6  yrs..  . 


Per  acre. 
Tons.  Lbs. 

27      688 
26   1,240 


An  average  crop  of  27  tons  1,232  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  THE  MARITIME  PROVINOES,  NAPPAN,  N.8. 


Per  acre. 
Tons.  Lbs. 

1.  Red  Top  Sugar,  6  yrs 28       22 

I.  Danish  Red  Top,  6  yrs 27      695 


Per  acre. 
Tons.  Lbs. 

8.  Improved  Imperial,  6  yrs 26   1,211 

4.  Danish  Improyed,  6  yrs 25   1,353 


An  average  crop  of  26  tons  1,820  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  MANTTOBA,  BRANBON,  MAN. 


Per  acre. 
Tons.  Lbs. 

1.  Danish  Red  Top,  6  yrs 27   1.849 

2.  Danish  Improved,  6  yrs 24   1,071 


8.  Red  Top  Sugar,  6  yrs. 
4.  Wanzleben,  6  yrs«.  .. 


Per  acre. 
Tons.  Lbs. 

23      610 
22   1,836 


An  average  crop  of  24  tons  1,811  lbs.  per  acre. 
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EXPERIMENTAL  FABM  FOR  THE  NORTH-WEST  TERRITORIES^  INDIAN  HEAD,  N.W.T. 


Per  acre. 
Tons.  Lbs. 

1.  Danish  Red  Top,  5  yrs 17     420 

2.  Red  Top  Sugar,  6  yrs 15     872 


Per  acre. 
Tons.  Lts. 

t.  Danish  Improved,  6  yrs 14      793 

4.  Improved  Imperial,  $  yrs •      14     678 


An  ayerage  crop  of  15  tons  691  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  BRmSH  COLUMBIA,  AGASSIZ,  B.a 


Per  acre. 
Tons.  Lbs.. 

1.  Danish  Red  Top,  4  yrs 28   1,849 

2.  Danish  Improved,  5  yrs 24     195 


Per  acre. 
Tons.  Lbs. 

8.  Improved  Imperial,  5  yrs 23     116 

4.  Red  Top  Sugar,  5  yrs 22   1,216 


An  ayerage  crop  of  24  tons  1>344  lbs.  per  acre. 


The  four  varieties  of  sugar  beets  which  haye  produced  the  largest  crops  for  the 
past  five  to  six  years,  taking  the  average  of  the  results  obtained  at  all  the  experimental 
farms,  are  : 


1.  Danish  Red   Top,   6  yrs.r 

2.  Danish  Improved,  6  yn..  .. 


•  « 


Per  acre. 
Tons.  Lbs. 

26   1,631 
28  1,034 


Per  acre. 

Tons.  Lbs. 

S.  Red  Top  Sugar,  6  yrv 23     372 

4.  Improved  Imperial,  6  yrs 22     496 


An  ayerage  crop  of  23  tons  1,883  lbs.  per  acre. 
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THREE  TO  EIGHT  TEARS'  EXPERIENCE  WITH  VARIETIES  OP 

POTATOES.     ' 

The  twelve  varieties  of  potatoes  which  have  averaged  the  heaviest  crops  at  the 
several  experimental  farms  during  the  past  three  to  eight  years^  are  the  following. 
The  length  of  time  which  they  have  been  under  trial  is  stated  in  each  case  : — 

In  Canada  the  bushel  of  potatoes  is  60  lbs. 


CENTRAL  EXPERIMENTAL  FARM,  OTTAWA,  ONT. 


1.  Swiss  Snow  Flake,  8  yrs. 

2.  Late  Puritan,  8  yrs 

8.  American  Wonder,  8  yrs. 

4.  Seattle,  8  yrs 

6.  Holbom  Abundance,  8  yrs. 
6.  Penn  Manor,  4  yrs 


Per  acre. 

Bush. 

Lbs. 

452 

28 

431 

59 

430 

29 

428 

8 

426 

28 

411 

24 

7.  Mclntyre,  8  yrs 

8.  Country  Gentleman,  4  yrs.. 

9.  Uncle  Sam,  5  yrs 

10.  Flemish  Beauty,  8  yrs..   .. 

11.  Burnaby  Seedllns,  8  yrs..  .. 

12.  Reeves'  Rose,  6  yrs 


An  average  crop  of  414  bushels  43  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  THE  MARITIME  PROVINCES,  NAPPAN,  N.8. 


1.  Irish  Daisy,  8  yrs 

2.  Seedling  No.  230,   7  yrs...    . 

3.  Holbom   Abundance,   8  yrs.. 

4.  Seattle,  7  yrs 

5.  Hale's  Champion,  7  yrs..    .. 

6.  American   Olant,   6   yrs..    .. 


Per  acre. 

Bush. 

Lbs. 

436 

18 

434 

48 

422 

13 

419 

69 

399 

59 

399 

8 

7.  Pearce's  Prize  Winner,  7  yrs.. 

8.  Irish  Cobbler,  6  yrs 

9.  Pride  of   the   Market,   8  yrs. 

10.  Seedling  No.  7,  6  yrs 

11.  Bill  Nye,  6  yrs 

12.  Carman  No.  1.  8  yrs , 


An  average  crop  of  403  bushels  44  lbs.  per  acre. 


Per  acre. 
Bush.  Lbs. 

.  409       12 


403 
402 
897 
891 
891 


4 

86 

56 

49 

5 


Per  acre. 

Bush. 

Lbs 

896 

26 

393 

55 

387 

68 

886 

40 

384 

40 

883 

48 

EXPERIMENTAL  FARM  FOR   MANITOBA,  BRANDON,  MAN. 


1.  Maule's  Thoroughbred,  5  yrs. 

2.  Seedling  No.  7,  6  yrs 

3.  Delaware,   7  yrs 

4.  American  Wonder,  6  jrrs..   .. 

5.  Irish   Daisy,    7    yrs 

6.  State  of  Maine,  8  yrs 


Per  acre. 

Bush.  Lbs. 

407 

405  47 

398 

389  53 

888  40 

888  26 


7.  Great  Divide,  8  yrs..   .. 

8.  Burnaby  Seedling,  7  yrs 

9.  Empire  State,  7  3rrs..   .. 

10.  Carman  No.  1,  8  yrs.. 

11.  I.  X.  L.,  8  yrs 

12.  Hale's  Champion,  7  yrs.. 


•  •      •  • 


An  average  crop  of  385  bushels  55  lbs.  per  acre. 


Per  acre. 

Bush. 

Lbs. 

378 

85 

377 

2 

376 

•  • 

374 

27 

874 

27 

872 

41 
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KXPERDfENTAL  FARM  FOB  THE  N0BTH-WE8T  TERRITORIES,  INDIAN   HEAD,  N.W.T. 


1.  American  Giant,  7  yrs 

2.  Uncle    Sam,    6    yrs 

3.  Bovee,   6   yrs 

4.  Carman  No.  3,  S  jtb 

6.  Country    Gentleman,   3  yrs.. 
6.  American  Wonder,  8  yrs..   .. 


Per  J 

eicre. 

Bush. 

Lbe. 

462 

10 

449 

40 

444 

43 

440 

10 

435 

41 

429 

10 

7.  New  Variety,  No.  1,  7  yrs.. 

8.  Rochester  Rose,  7  yrs..    . 

9.  General  Gordon,  6  yrs..   .. 

10.  Northern   Spy,   8   yrs..    .. 

11.  Lee's  Favourite,  7  yrs..   .. 

12.  Carman  No.  1,  8  yrs..    .. 


An  ayerage  crop  of  421  bushels  32  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  BRITISH  COLUMBIA,  AOASSIZ,  B.a 


1.  Uncle  Sam,  6  yrs 

2.  Rose  No.  9,  6  yrs 

8.  Mclntyre,  3  yrs 

4.  Swiss  Snow  Flake,  3  yrs. 
6.  Dakota  Red,  8  yrs  ..   .. 
6.  Seedling  No.  230,  7  yrs.. 


Per  acre. 

Bush. 

Lbs. 

438 

51 

414 

33 

408 

47 

405 

50 

399 

18 

392 

13 

7.  Seedling  No.  7,  7  yrs 

8.  Bovee,    5    yrs 

9.  Clay  Rose,  8  yrs 

10.  Houlton  Rose,  6  yrs 

11.  Vick's  Extra  Early,  6  yrs..   .. 

12.  Brown's    Rot    Proof,    6    yrs.. 


Per  acre. 

Bush. 

Lbs 

413 

3 

402 

7 

399 

50 

395 

3 

394 

40 

892 

S 

Per  acre. 

Bush. 

Lbs 

389 

.  • 

382 

23 

380 

9 

379 

59 

374 

43 

372 

43 

An  average  crop  of  395  bushels  per  acre. 


The  twelve  varieties  of  potatoes  which  have  produced  the  lai^gest  crops,  taking 
the  average  of  the  results  obtained  on  all  the  experimental  farms  for  the  past  three 
to  eight  years  are  : 


1.  Uncle  Sam,  3  yrs 

2.  Irish  Daisy,  7  yrs 

3.  Seedling    No.    7,    6    yrs.. 

4.  American  Wonder,  8  yrs. 
6.  American  Giant,  7  yrs.. 
6.  Seedling  No.   230,   7  yrs. 


Per  acre. 
Bush.  Lbs. 

391       22 


387 
384 
382 
379 
379 


20 
12 
60 
45 


7.  Bovee,  5  yrs 

8.  Country  Gentleman,  4  yrs.. 

9.  Rose  No.  9,  6  yrs 

10.  Late  Puritan,  8  yrs 

11.  Carman   No.   1,   8  yrs..    .. 

12.  Seattle,    7   yrs 


Per  acre. 

Bush. 

Lbs 

370 

10 

369 

6 

369 

«  • 

368 

28 

866 

53 

864 

53 

An  average  crop  of  376  bushels  5  lbs.  per  acre. 
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CONCLTTSIONS. 

The  experience  of  another  year  with  comparative  trial  plots  of  many  different 
varieties  of  grain,  fodder  com,  field  roots  and  potatoes  affords  striking  confirmation 
of  the  correctness  of  the  results  and  conclusions  which  have  heen  reached  from  season 
to  season  for  the  past  eight  years  from  the  study  of  this  interesting  and  important 
series  of  ezi>eriments. 

The  evidence  produced  shows  that  there  are  great  differences  in  the  relative  pro- 
ductiveness of  varieties,  when  grown  side  by  side  under  similar  conditions,  hence  the 
importance  to  farmers  of  choosing  for  seed  those  which  give  the  heaviest  crops,  so 
that  farming  in  Canada  may  thus  be  made  more  profitable. 

In  bulletin  No.  40,  published  a  year  ago,  in  which  was  given  the  results  of  similar 
trial  plots  for  1901,  no  varieties  of  grain  were  admitted  into  the  comparative  list  for 
a  series  of  years  unless  they  had  been  under  trial  for  five  or  more  years.  Under  this 
arrangement  only  41  of  the  64  sorts  under  test  were  considered.  In  this  issue  all  those 
which  have  been  three  years  or  longer  under  trial  are  placed  in  competition,  and  the 
number  of  years  they  have  been  under  test  is  stated  in  each  case.  As  a  result  of  this 
new  arrangement  some  of  the  more  promising  of  the  more  recently  introduced  sorts 
have  found  their  way  into  the  list  of  the  12  varieties  which  have  given  the  largest 
crops  throughout  the  Dominion.  It  is  noteworthy,  however,  that  in  most  instances 
the  larger  number  in  these  lists  consists  of  varieties  which  have  been  under  trial  for 
seven  or  eight  years,  and  these  are  for  the  most  part  the  same  sorts  as  appeared  among 
the  best  twelve  in  1901  and  previous  years. 

The  general  adoption  of  this  plan  throughout  the  bulletin  has  brought  new  names 
into  most  of  the  groups,  but  the  preponderance  maintained  by  the  most  productive 
Borts  of  past  years  shows  the  persistence  of  their  productive  character. 

Having  gained  much  experience  during  the  past  eight  years  with  the  many  varie- 
ties under  trial,  it  is  proposed  during  the  coming  season  to  reduce  the  number  of 
sorts  being  tested  by  discontinuing  those  which  have  failed  to  attain  to  a  desirable 
standard  and  retaining  only  the  very  best  in  each  series.  By  this  means  the  names  of 
those  sorts  which  long  experience  has  shown  to  be  the  most  profitable  to  grow  will  be 
brought  more  prominently  into  notice,  thus  permitting  a  more  ready  selection  of 
varieties  of  the  highest  excellence. 
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THE  RAPE  PLANT 

{Brassica  napus^  Linn.) 
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J.  H.  aKTSDALE,  B.  Agr. 

AgriculiuriU  of  the  Central  ExperimenUU  Farm 


BULLETIN  No.  43 


MAY,  1908 


PUBUBHKD  BT  DnOOTIOtr  OF  TBI  HON.   SXDNST  A.   FiSBBR,   MiNlBTIB  OF  AOBICULTTmi 


To  the  Honourable 

The  Minister  of  Agriculture. 

Sib, — ^I  have  the  honour  to  submit  for  your  approval,  Bulletin  No.  42,  which  has 
been  prepared  by  Mr.  J.  H.  Grisdale,  Agriculturist  of  the  Central  Experimental  Farm. 

In  this  bulletin  the  cultivation,  use  and  value  of  the  Rape  plant  is  discussed  and 
its  usefulness  for  forage  purposes  for  most  classes  of  stock  demonstrated.  The  best 
methods  of  cultivation  are  submitted,  also  the  cost  of  growing  this  crop.  Some  par- 
ticulars are  also  given  as  to  the  results  obtained  at  the  Central  Experimental  Farm  in 
the  feeding  of  this  plant  to  swine  and  steers. 

It  is  hoped  that  the  information  given  in  this  bulletin  will  be  useful  to  farmers 
and  stockmen  throughout  the  country. 

I  have  the  honour  to  be, 

Your  obedient  servant, 

WM.  SAUNDERS, 

Director*  Experimental  Farms, 
Ottawa,  May  20th,  1903. 


RAPE 

(Braasica  napus^  Linn.) 


THE  RAPE  PLANT,  ITS  CULTURE,  USE  AND  VALUE 

By  J.  H.  GRISDALE,  B.  Aor.,  Agriculturist. 

Among  all  forage  plants  possible  and  profitable  of  cultivation  in  Canada  none 
seems  worthier  of  a  more  extensive  use  than  rape.  It  is  simple  of  culture ;  it  makes  a 
strong,  rapid  growth ;  it  adapts  itself  quite  readily  to  different  soils  and  to  various 
climatic  conditions ;  it  responds  vigorously  to  fertilizer  and  to  good  cultivation  ;  and, 
most  important  of  aU  its  good  qualities,  it  is  a  palatable,  wholesome  and  nutritious  green 
food  for  all  kinds  of  live  stock  on  the  average  Canadian  farm. 

The  Plant. 

Rape  stems  and  leaves  resemble  those  of  Swedish  turnips  or  ruta-bagas,  but  the 
roots  are  like  those  of  cabbage.  The  leaves  are  numerous,  smooth,  more  or  less  fleshy, 
irregular  in  outline  and  covered  with  a  fine  bluish  bloom.  The  plant  grows  to  a  height 
of  from  one  to  four  feet,  according  to  soil  and  season. 

Varieties. 

The  variety  most  commonly  used  in  Canada  is  the  Dwarf  Essex.  Several  other 
sorts,  most  notably  Dwarf  Victoria  and  Broad  Leaved,  have  been  brought  forward,  but 
have  not,  on  trial,  been  found  to  equal  the  Dwarf  Essex  in  yield  or  in  power  of  resist- 
ance to  drought  or  flood. 

Seed. 

The  varieties  used  as  forage  plants  are  biennial,  but  do  not,  generally  speaking, 
live  through  the  winter  in  Canada,  unless  it  be  in  certain  parts  of  British  Columbia. 
Seed,  therefore,  is  imported  and  is  generally  good.  Occasionally,  however,  seed  of  the 
annual  variety,  or  Bird  Seed  Rape,  is  sold  in  the  place  of  the  Dwarf  Essex  or  other 
biennial  sorts,  causing  considerable  loss  to  the  stockman.  The  seedsman  from  whom 
the  rape  seed  is  secured  should,  therefore,  be  required  to  guarantee  it  as  being  that  of 
Dwarf  Essex. 

Suitable  Soils. 

Rape  in  the  farm  economy  may  be  classed  with  root  or  hoed  crops.  It  will  grow  on 
almost  any  kind  of  arable  land.  It  does  best,  however,  on  soils  rich  in  plant  food  and 
full  of  humus  or  vegetable  matter.  It  should,  therefore,  be  sown  on  fields  prepared  as 
they  would  be  for  roots  or  corn.  Sod,  to  give  a  good  crop  of  rape,  must  be  left  to  rot 
for  some  time  after  ploughing  before  sowing  rape.  It  should  be  harrowed  at  frequent 
intervals  and  the  field  be  in  a  state  of  perfect  tilth  when  seeded.  New  land  may  be 
most  profitably  used  to  grow  this  crop  for  a  year  or  two  immediately  after  being  cleared. 
Large  crops  of  rape  are  practically  certain  on  such  land,  and  stumps  or  roots  interfere 
but  slightly  with  the  harvesting. 

Black  soil  or  muck  gives  good  returns  when  put  under  rape  and  may  be  expected 
to  give  better  returns  with  rape  than  with  most  other  crops. 


Time  of  Seedikq. 

The  seeding  season  extends  from  the  fii'st  week  in  May  till  the  end  of  August^ 
subject,  of  course,  to  local  climatic  conditions.  The  crop,  growing  under  favourable 
weather  and  soil  conditions,  may  be  fit  for  pasture  in  about  five  weeks.  From  this  fact 
the  stockman  can  decide  for  himself  how  late  he  may  venture  to  sow  in  any  given 
district  in  order  to  ensure  a  suflSciently  long  feeding  period  to  make  it  worth  while. 
The  plant  will  stand  a  quite  heavy  frost  without  suffering  appreciable  injury. 

Methods  of  Seeding. 

Broadcast — Rape  may  be  sown  broadcast  or  in  rows.  Where  intended  to  be  used 
for  soiling,  a  thin  broadcast  seeding  may  be  expected  to  give  satisfaction.  The  quantity 
of  seed  required  per  acre  when  sown  broadcast  is  about  four  pounds.  A  larger  quantity 
of  seed  may  be  used  when  it  is  intended  to  cut  as  soon  after  seeding  as  possible ;  a  lesser 
quantity  where  it  is  intended  to  permit  the  plants  to  attain  their  full  growth.  The 
leaves  and  small  stems  are  the  most  nutritious  and  palatable  parts  of  the  plant,  hence 
the  above  conditions  of  seeding. 

When  cutting  for  soiling,  care  should  be  taken  to  cut  not  lower  than  four  or  four 
and  a  half  inches  from  the  ground.  By  observing  this  precaution,  a  second,  and  even  a 
third,  crop  may  be  expected  from  the  same  area  without  any  further  seeding. 

Rows. 

Whqre  sown  in  rows,  less  than  4  pounds  per  acre  may  be  used.  The  quantity  is, 
of  course,  affected  by  the  space  between  the  rows.  Anywhere  from  20  to  30  inch  spaces 
give  more  or  less  satisfaction,  but  22  inch  spaces  are  probably  the  most  profitable.  Less 
space  than  22  inches  makes  horse  cultivation  inconvenient ;  greater  space  means  a  slight 
decrease  in  the  yield  per  acre.  In  dry  soils  or  droughty  areas,  level  culture  should  be 
practised  ;  in  badly  drained  fields  or  rainy  districts,  it  is  advisable  to  sow  on  ridges. 

The  method  of  seeding  in  rows  is,  generally  speaking,  much  to  be  preferred  over  the 
broadcast.  The  principal  reasons  for  such  prefei*ence  are :  (1)  greater  proportion  of  leaf 
to  stem,  (2)  more  rapid  and  vigorous  growth,  (3)  less  waste  when  pastured,. as  animals 
naturally  walk  between  rows  and  do  not,  therefore,  trample  so  many  leaves  or  plants  as 
when  sown  broadcast,  and  (4)  permits  of  cultivation,  which  insures  conservation  of 
moisture  in  diy  seasons,  and  destruction  of  weeds  in  wet  times. 

As  A  Catch  Crop. 

Rape  is  sometimes  mixed  with  grain  and  sown  in  the  spring.  It  makes  a  slow 
growth  till  harvest  time,  when  after  the  removal  of  the  grain  it  rapidly  shoots  up.  This 
is  a  rather  uncertain  method  and  more  or  less  objectionable  when  it  does  succeed,  on 
account  of  the  amount  of  it  harvested  with  the  grain,  and  so  retarding  the  curing  of  the 
sheaves. 

Clover  will,  generally  speaking,  do  better  than  rape  under  such  conditions. 

Rape  is  sometimes  sown  in  cornfields  just  before  the  last  cultivation.  The  results 
are  seldom  satisfactory,  however,  as  the  corn  takes  nearly  all  the  available  moisture  and 

sunlight. 

Uses  op  the  Crop. 

As  already  indicated,  rape  is  an  exceedingly  valuable  food.  It  is  especially  well 
fitted  for  sheep,  swine,  young  cattle,  and  steers.  It  has  been  fed  to  dairy  cows  with 
good  results. 

Sheep  on  Rape. — Breeding  ewes  do  well  on  it  in  summer,  and  it  constitutes  a  capital 
feed  for  "  flushing"  or  putting  them  into  good  condition  for  breeding  in  the  fall.  Lambs 
thrive  upon  it,  but  in  their  case  it  is  possibly  even  more  imperative  than  with  older 
sheep  or  cattle  to  provide  some  other  pasture  (preferably  other  than  clover)  in  addition 

to  the  rape. 

Pasture /or  Pigs. — It  makes  a  very  good  pasture  for  brood  sows.  A  little  com  or 
barley  fed  in  conjunction  helps  to  balance  the  ration. 


For  fattening  and  growing  pigs  it  cannot  be  surpassed.  They  sometimes  need  to  be 
trained  to  eat  it,  but  once  taught  they  consume  it  most  freely.  An  acre  sown  on  good 
land  and  handled  carefidly  may  be  expected  to  carry  from  25  to  40  pigs  from  June  15 
to  October.  The  exact  number  an  acre  will  carry  depends  upon  the  season,  the  soil, 
and  the  method  of  handling.  To  get  the  best  results,  the  field  should  be  divided  into 
three  or  four  equal  parts  and  the  pigs  changed  over  to  a  fresh  part  each  week  or  ten 
days. 

Soiling  Pigs, — Of  course,  greater  returns  in  pounds  of  pork  produced  may  be 
secured  by  cutting  the  rape  and  feeding  it  to  pigs  in  pens,  but  more  labour  is  required 
and  so,  in  a  measure  at  leasts  the  advantage  is  lost. 

Yoimg  cattle  amd  steers, — Calves  relish  a  small  amount  of  rape  at  a  very  early  age 
and  do  weU  on  it  when  fed  judiciously.  Young  cattle  thrive  on  it  when  it  is  fed  in 
connection  with  natural  grass  pasture.  Steers  intended  for  stall  feeding  or  late  fall 
marketing  cannot  be  better  cared  for  than  to  be  aUowed  the  run  of  a  good  field  of  rape. 

Dairy  caws. — Dairy  cows  respond  well  to  a  rape  ration,  but  judgment  must  be 
exercised  in  feeding  or  evil  odours  may  find  their  way  into  the  milk  paiL 

Dangers. 

In  feeding  rape  to  cattle  and  sheep  care  should  be  taken  to  prevent  bloating.  They 
should  never  be  allowed  to  enter  a  rape  field  when  very  hungry,  more  especially  should 
this  precaution  be  observed  if  the  rape  is  wet  from  dew,  rain,  or  frost.  Once  accustomed 
to  the  feed,  however,  and  having  access  to  it  at  all  times,  little  danger  may  be  antici- 
pated.    Figs  are  not  affected  in  this  way. 

Harvbsting. 

On  account  of  its  very  juicy  nature,  it  is  practically  impossible  to  cure  rape,  and 
when  cured  it  is  not  so  palatable  nor  so  valuable  a  food  as  when  green.  It  is  not  much 
used  in  making  ensilage. 

In  sections  where  rather  steady  frost  maintains  (once  the  hard  frosts  come)  rape 
may  be  cut  and  put  in  small  piles  to  freeze.  It  should  be  taken  to  the  stable  the  day 
before  required  for  feed  and  allowed  to  thaw  out  completely  before  being  fed.  Repeated 
thawing  and  freezing  spoil  it  for  foraga 

Composition. 

In  chemical  composition  and  feeding  value  rape  resembles  clover.  It  is  even 
richer  than  clover  in  flesh  forming  constituents,  and  is  exceedingly  succulent  Analyses 
show  its  water-content  to  run  from  about  89  to  about  94  per  cent.  The  nutritive  ratio 
or  proportion  of  digestible  protein  (flesh-forming  constituents)  to  digestible  carbo- 
hydrates and  &ts  (heat  producing  constituents)  is  about  1  to  3*37.  Such  a  large  pro- 
portion of  digestible  protein  accounts  for  the  great  feeding  value  of  the  plant.  Then, 
since  average,  growing  animals  require  a  ration  of  a  nutritive  ratio  of  about  1  to  5*5,  it 
is  easily  seen  why  most  animals  require  some  other  food  not  so  rich  in  protein,  along 
with  rape.     Timothy  or  a  mixed  grass  pasture  would  be  suitable  for  this  purpose. 

Cost  to  Produce  Rape  at  Ottawa. 

One  Acre. 

Plonghing  in  spring $  2  00 

Harrowing  (4  times)  team,  3  hoars 76 

Rolling,  J  hour 20 

Seed,  3  lbs.  at  8c 24 

Sowing.  3  hours  at  IS^c 40 

Hand  wheel  hoeing,  once,  4  hours. 53 

Cultivating,  3  times,  single  horse,  J  day  at  $2 1  60 

Hoeing,  once,  1  day 1  33 
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If  the  rent  of  land  be  considered  and  any  commercial  fertilizer  or  barnyard  manure, 
be  applied,  the  cost  of  production  would  of  course  be  increased.  Aa  already  indicated, 
however,  barnyard  manure  may  be  most  profitably  applied  to  land  used  for  this  crop. 

Results  from  Feeding  Rape  at  Ottawa. 

Lambs  and  sheep  have  been  fed  with  most  excellent  results.  No  exact  record  waa 
kept  of  the  amount  consumed,  however,  as  they  were  pastured. 

Steers  have  been  pastured  here  on  rape  and  good  results  secured.  A  bunch  of  22 
steers  made  an  average  of  50  lbs.  gain,  live  weight,  in  3  weeks  on  an  area  of  2  acres. 
About  30  sheep  had  been  allowed  to  pasture  on  part  of  this  same  area  for  10  weeks. 
The  sheep  had  had  at  the  same  time  access  to  a  limited  area  of  natural  grass  pasture. 

Experiments  with  Figs. 

A  great  many  pigs  are  fed  annually  on  rape  on  the  Experimental  Farm  at  Ottawa. 
The  following  record  is  submitted  to  illustrate  the  part  taken  by  rape  in  pork  produc- 
tion, in  one  instance  six  pigs  were  pastured  from  August  14th  till  snow  in  1900  on  three- 
sixteenths  of  an  acre  of  rape. 

LOT  OF  SIX  PIGS  ON  RAPE  PASTURE. 


No.  of  Pig. 

Weights. 

Aug.  14. 

Aug.  28. 

Sept.  11. 

Sept.  25. 

Oct.  9. 

Oct.  16. 

Oct.  30. 

Deo.  6. 

279 

Lbs. 

61 
60 
64 
60 
60 
53 

Lbs. 

76 
73 
73 
73 
72 
68 

Lbs. 

80 
80 
91 
90 
82 
76 

Lbs. 

85 
95 
103 
99 
99 
90 

LbR. 

96 
105 
111 
109 
114 
105 

Lbs. 

108 
121 
127 
120 
135 
118 

Lb$. 

129 
147 
150 
143 
157 
141 

Lbs. 
175 

280.. 

281. 

282. 

283.. 

284.. 

Total 

Total  gain 

Daily  rate  of  gain  in  lbs . 
Daily  grain  ration    

195 
201 
171 
203 
182 

358 

435 

499 

571 

640 

729 

867 

1,127 

87 

64 

72^ 

69 
0  82 

89 

138 

260 

103 

0-70 

0-85 

212 

1-64 
4 

1-20 

1 

H 

IS 

2 

3 

5 

During  the  latter  part  of  November  and  December  the  pigs  had  no  rape. 

A  study  of  the  above  table  shows  that  to  produce  100  pounds  of  pork,  only  269 
pounds  of  meal  was  required  in  addition  to  the  rape.  The  average  amount  of  meal 
required  for  100  pounds  of  pork  is  425  pounds.  The  use  of  rape,  therefore,  saved  156 
pounds  of  meal  on  each  100  pounds  of  pork  produced,  or  about  1,210  pounds  of  meal 
saved  by  three-sixteenths  of  an  acre  of  rape.    All  pig  weights  mentioned  are  live  weights 

Many  other  lots  have  been  fed  similarly  with  similar  results.  In  1902  60  pigs 
were  fed  on  an  acre  and  a-half.  In  addition  to  the  rape  pasture,  about  500  pounds  of 
meal  were  required  for  each  pig  from  weaning  time  to  an  average  of  185  pounds  live 
weight  in  October  or  November. 
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To  the  Honourable 

The  Minister  of  Agrricnlture. 

SiB, — I  beg  to  submit  for  your  approval  Bulletin  No.  43  of  the  Experimental  Farm 
atriea  which  has  leen  revised  under  my  direction  by  Mr.  W.  T.  Macoun,  Dominion 
EU>Tticu]turi6t. 

The  subject  treated  of  is  Plum  Culture  and  the  information  presented  has  been 
largely  derived  from  the  experience  gained  in  connection  with  plum  growing  at  the 
Central  Experimental  Farm  during  the  past  twenty-fire  years.  In  this  buHetim  infor- 
mation is  given  as  to  the  best  methods  of  preparing  the  soil  for  a  pium  orchardp  with 
particulars  also  as  to  the  planting  and  subsequent  care  of  the  trees.  Instructions  are 
also  given  as  to  methods  of  pruning,  grafting  and  on  many  other  topics  relating  to 
this  branch  of  fruit  industry.  Lists  of  varieties  of  plums  suitable  for  planting  in 
different  iwrts  of  Canada  are  given  with  descriptions  as  to  the  character,  quality  and 
time  of  ripening  of  eacli  sort.  Some  of  the  insects  and  diseases  to  which  the  plum 
is  subject  are  also  referred  to  and  methods  of  treatment  suggested.  A  chapter  has 
been  T»repared  by  Mr.  F.  T.  Shutt,  Dominion  Chemi-t,  on  fertilizers  for  the  plum 
orchard. 

It  is  hoped  that  the  information  submitted  will  be  useful  t)  tliose  interested  in 
the  cultivation  of  this  fruit  in  Canada,  that  it  will  prove  a  stimulus  to  the  further 
l^anting  of  plums  and  that  it  may  aid  in  making  the  growing  of  this  useful  fruit 
more  successful  and  more  profitable  in  this  country. 

I  have  the  honour  to  be,  sir. 

Your  obedient  -ervant, 

J.  H.  GRLSDALE. 
Director  Domin/idm  Erprrim^^nial  Farms. 

Ottawa,  August  29,  1913. 
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PLUM    CULTURE 


BY 

W.  T.  HACOTTN, 

Dominion  Horticulturist 

If  every  member  of  every  family  in  Canada  had  a  plentiful  supply  of  plums  of 
the  best  quality  for  home  use,  and  if  enough  of  the  fruit  were  exported  profitably 
from  Canada  to  supply  the  demands  of  the  people  of  other  lands  there  would  be  less- 
necessity  for  publishing  a  bulletin  on  Plum  Culture;  but  unfortunately  this  is  far 
from  being  the  case.  Comparatively  few  people  get  good  plums  to  eat,  especially 
in  the  fresh  condition,  and  the  export  trade  in  plums,  whatever  it  may  be  in  the 
future,  is  practically  nothing  at  the  present  time. 

Past  experience  has  been  that  the  consumption  of  fruit  increases  almost,  or 
quite,  as  rapidly  as  the  supply,  providing  the  latter  is  properly  distributed,  and  it 
is  not  too  much  to  expect  that  it  will  do  so  in  the  future,  at  least  for  some  time. 
The  desire  for  fruit  grows  on  the  consumer,  and  the  better  the  quality  of  the  fruit 
supplied  the  greater  will  be  the  desire  for  it. 

The  plum  has  not  been  as  profitable  to  grow  in  Canada  as  some  other  fruits, 
but  with  a  careful  selection  of  varieties  and  good  care  it  will  be  found  to  give  fairly 
good  returns.  In  those  parts  of  Canada  where  the  European  plums  do  not  succeed, 
the  improved  native  and  American  varieties  have  been  found  very  profitable.  Some 
of  these  ripen  before  the  European  plums  come  on  the  market  and  they  sell  at  high 
prices. 

In  preparing  this  bulletin,  it  has  been  necessary  to  correspond  with  many  fruit 
growers  in  Oanada  to  obtain  accurate  information  in  regard  to  plum  culture  in 
different  parts  of  the  Dominion.  This,  with  the  knowledge  gained  from  experience 
at  the  Central  Experimental  Farm,  has  enabled  the  writer  to  make  this  bulletin 
much  more  useful  than  it  otherwise  would  be. 


CLASSIFICATION  OF  PLUMS. 

There  are  five  species  of  plums  from  which  are  derived  most  of  the  cultivated 
varieties  of  to-day,  namely,  the  European,  derived  from  Prunua  domestica,  Prunus 
insititia,  and  Prunus  carasifera;  the  Japanese,  from  Prunus  triflora;  and  the  Ameri- 
can, from  Prunus  americana,  Prv/nus  nigra,  and  Prunus  hortulana.  A  Chinese 
species,  Prunus  Simonii,  has  given  at  least  one  variety  and  has  been  used  extensively 
in  cross-breeding,  and  the  so-called  Western  Sand  Cherry,  Prunus  pumila  Besseyi,  a 
native  of  North  America,  has  also  been  used  as  a  parent  in  plum  breeding. 


EUROPEAN   PLUMS. 

This  class  of  plum  has  reached  a  higher  stage  of  development  than  either  the 
Japanese  or  American,  which  is  due  to  the  fact  that  they  have  been  under  cultivation 
from  yery  early  times  and  that  more  systematic  and  intelligent  labour  has  been 
spent  on  their  improvement.  It  is  thoiight  by  some  authorities  that  the  European 
plums  have  gradually  developed  from  the  Damson,  and  that  the  latter  originated 
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from  the  European  sloe,  Prunus  spinosa.  The  Damsonfi,  however,  are  so  distinct 
in  tree  and  fruit  from  other  European  plums  that  other  authorities  have  a  separate 
group  of  them.  There  is  such  a  wide  difference  between  the  Damson  and  the  Heine 
Claude  or  Green  Gage  groups  that  it  seems  reasonable  to  suppose  that  the  origin 
of  the  two  was  different,  and  indeed  they  have  been  regarded  as  different  types,  at 
least  since  the  Middle  Ages.  Both  the  Damsons  and  the  Green  Gages  come  fairly 
true  from  seed.  The  following  classification  is  the  same  as  that  given  in  the  '  Plums 
of  New  York '  (Hedrick)  and  *  Plums  and  Plum  Culture '  (Waugh) : 

Yellow  Egg  type. — This  includes  some  of  the  largest  European  plums  and  is 
represented  by  Yellow  Egg,  Golden  Drop,  and  Grand  Duke. 

Perdrigon  type. — The  only  variety  of  this  type  which  is  grown  in  Canada,  to  the 
writer's  knowledge,  is  the  French  Red  Perdrigon,  introduced  by  the  Trappist  Fathers, 
Oka,  Que. 

Diamond  type. — (Waugh),  Imperatrice  type  (Hedrick). — This  includes  some  of 
the  most  productive,  firmest  and  best  shipping  varieties  but  usually  those  of  only 
medium  quality.  Varieties  of  this  tyx>e  are  Diamond,  Kingston,  Quackenboss,  Glass, 
Shipper,  Mount  Royal,  and  Arctic.  Archduke  and  Grand  Duke,  while  differing  con- 
.^iderably  from  the  type,  might  be  put  here. 

Bradshaw  type. — Under  this  type,  Professor  Waugh  includes  Bradshaw,  Victoria, 
Pond,  Field,  Duane  Purple,  Oswego  and  Giant  Prune.  These  varieties,  however, 
have  not  as  many  characteristics  in  common  as  those  of  the  previous  types.  In  the 
*  Plums  of  New  York '  they  are  included  in  the  next. 

Lombard  type. — ^Represented  by  Lombard,  Communia,  Vorenesh  20  of  Budd, 
r^ipsic  of  Budd,  Prince  of  Wales  and  Merunka.  The  early  Red  Russian  and  White 
>Ticholas  of  Budd  would  also  be  included  in  this  type. 

Prune  Oroup. — Represented  by  Italian  Prune  (Fellenberg),  German  Prune, 
Raynes,  Agen,  and  Ungarish. 

Damson  Group. — In  this  are  the  Damson  type  and  Mirabelle  type. 

Damson  type. — The  best  known  varieties  of  this  type  are  Shropshire,  French, 
Frogmore  and  Cluster. 

Mirabelle  type. — The  varieties  grown  in  Canada  are  Mirabelle  precoce  and  Mira- 
belle tardive. 

Reine  Claude  or  Green  Gage  Group. — There  is  a  large  number  of  fine  dessert 
varieties  in  this  group,  the  principal  being  Reine  Claude,  Green  Gage,  Lawrence, 
Imperial  Gage,  McLaughlin,  Jefferson,  Washington,  General  Hand,  Bleeker,  Peter's 
Gage  and  Queen  May. 

Plums  of  the  European  class  succeed  best  in  Ontario  in  the  counties  bordering 
on  the  great  waterway  southward  and  eastward  from  the  Georgian  Bay  to  the  Thou- 
sand Islands.  They  may  be  grown  very  successfully  all  through  south-western 
Ontario  and  the  Niagara  peninsula,  and  through  the  central  counties  to  those 
bordering  on  Lake  Huron.  East  of  Toronto  the  best  varieties  are  grown  within 
twenty-five  or  thirty  miles  of  Lake  Ontario.  North  and  east  of  these  areas,  only  the 
hardiest  kinds  succeed  well,  and  but  very  few  are  hardy  north  of  latitude  46®. 

In  the  province  of  Quebec,  a  few  varieties  give  fair  satisfaction  in  the  Eastern 
Townships  and  a  few  on  the  Island  of  Montreal,  and  along  the  Ottawa  river  above 
Montreal,  past  the  Lake  of  the  Two  Mountains.  Along  the  south  shore  of  the  St.  Law- 
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rence  river,  below  the  cily  of  Quebec,  in  the  counties  of  Levis,  BeUechasae,  Montmagny, 
L'lfilet^  Beauce,  Kamouraska  and  Temiscouata,  most  of  the  finest  varieties  of  European 
plums  can  be  grown  with  good  success,  and  along  the  north  shore  in  the  counties  of 
Portneuf,  Quebec  (Island  of  Orleans,  especially),  and  Charlevoix,  some  of  the  hardiest 
sorts  succeed  It  is,  however,  near  the  river,  and  where  its  influence  is  felt,  that  these 
plums  succeed  best. 

On  Prince  Edward  Island,  the  European  plums  do  well;  also  in  many  parts  of 
Nova  Scotia,  and  they  do  particularly  well  in  the  southern  part  of  that  province.  In 
New  Brunswick,  some  of  the  varieties  succeed  in  the  warmer  parts  of  the  province, 
particularly  along  the  Lower  St.  John  river  and  near  the  south  coast. 

The  European  plums  do  exceptionally  well  on  Vancouver  Island  and  the  Lower 
Mainland  of  British  Columbia,  and  also  in  the  Okanagan,  Eootenay  and  other 
valleys,  and  no  doubt  in  many  of  the  northern  valleys  of  that  province  with  temperate 
climates,  where  they  have  not  been  fully  tested  yet,  they  will  be  found  to  succeed. 

In  the  Prairie  provinces,  the  European  plums  have  not  been  found  sufficiently 
hardy,  the  trees  being  winter-killed. 

The  hardiness  of  the  European  plum  appears  to  be  governed  partly  by  the 
moisture  of  the  atmosphere,  and  partly  by  the  temperature.  At  Ottawa,  very  few 
varieties  will  fruit  at  all,  and  most  of  these  bear  a  good  crop  only  once  in  three  or 
four  years.  It  is  not  the  wood  which  is  killed  by  winter,  although  winter-killing  of 
the  tips  does  occur  when  the  temperatures  are  very  low,  but  the  flower  buds  are 
destroyed.  This  killing  of  the  buds  appears  to  be  due  partly  to  the  dry,  cold  weather 
of  winter,  and  partly  to  spring  frosts.  Good  crops  of  European  plums  have  been 
produced  at  Ottawa  after  iJie  temperature  had  been  lower  than  20**  Fahr.  below  sero 
the  previous  winter,  showing  that  temperature  alone  is  not  the  cause  of  failure.  Along 
the  south  shore  of  the  St.  Lawrence,  below  the  city  of  Quebec,  where  the  temi)erature 
falls  30  degrees  Fahr.  below  zero,  good  crops  of  the  best  varieties  of  European  plums 
are  regularly  produced.  The  moisture  of  the  air  in  this  case  appears  favourable 
to  the  preservation  of  the  flower  buds,  even  though  the  temx>erature  is  low.  There 
is  a  great  difference,  however,  in  the  hardiness  of  the  different  varieties,  and  in 
time  seedlings  may  be  produced  which  will  have  flower  buds  capable  of  surviving  the 
coldest  temperatures  which  occur  in  cold  districts  in  any  winter.  Sudden  changes 
of  temperature  are  hard  on  flower  buds,  but  near  large  bodies  of  water  the  tempera- 
ture does  not  change  suddenly. 

JAPANESE   PLUMS. 

Owing  partly  to  their  introduction  being  comparatively  recent,  partly  to  their 
vigour,  productiveness  and  good  shipping  qualities,  and  partly  to  the  way  they  have 
been  boomed,  the  Japanese  plums  have  been  widely  planted  on  this  continent  in 
recent  years.  Although  introduced  into  America  as  recently  as  1870,  this  class  of 
plum  is  now  almost  as  well  known  as  the  European.  The  origin  of  the  Japanese 
plum  is  unknown,  but  it  is  thought  to  be  a  native  of  China.  The  Japanese  were 
not  very  systematic  in  their  nomenclature,  and  when  the  plums  were  introduced  into 
America  there  was  great  confusion  of  names.  They  have,  however,  been  fairly  well 
worked  out,  and  the  best  knoWii  and  most  profitable  kinds  can  now  be  obtained  true 
10  name.  Many  seedlings  have  been  grown  in  the  United  States  and  a  large  number 
of  hybrids  originated,  some  of  which  have  great  merit. 

The  fruit  of  most  of  the  varieties  is  only  medium  in  quality :  a  few,  however,  are 
good,  and  a  still  smaller  number  very  good-  The  productiveness,  firnmess,  appearance 
and  good  keeping  qualities  are  what  make  these  plums  valuable.  The  majority  of  the 
Japanese  plums  are  not  as  hardy  in  the  flower  bud  as  the  European  and  some  are  much 
tenderer.  They  bloom  very  early,  and  on  this  account  are  more  likely  to  be  injured 
by  spring  frosts.    The  Burbank  and  Red  June  are,  perhaps,  the  hardiest. 

The  Simon  or  Apricot  plum  Prunus  Simonii,  Carr.,  though  not  a  Japanese  plum 
has  some  of  its  characteristics  and  may  be  classed  with  the  Japanese  here.    This 
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plum  is  thought  to  be  a  native  of  China  and  was  introduced  into  America  from 
France  about  twenty  years  ago.  It  has  not  been  planted  to  any  extent  in  Canada,  nor 
is  it  widely  grown  in  the  United  States.  The  tree  is  productive  and  the  fruit  is 
large  and  handsome,  though  inferior  in  quality.  The  fruit  keeps  and  ships  well.  It 
does  not  appear  to  be  any  hardier  than  the  Japanese  plums.  It  has  been  grown  with 
success  in  south-western  Ontario,  but  is  not  a  desirable  plum  to  plant.  It  has  been 
used  as  a  parent  in  cross-breeding. 


AMERICAN   PLUMS. 

These  plums  have  a  wide  range  on  the  American  continent,  being  found  wild 
from  Mexico  north  tg  the  province  of  Manitoba,  and  from  the  Atlantic  to  the  Pacific 
oceans.  They  are  represented  over  this  great  area  by  seven  distinct  species  and  six 
recognized  groups  or  types.  Of  these,  the  cultivated  varieties  originating  from  the 
American  wild  plum  Primus  americana.  Marsh,  and  the  Canadian  plum,  P.  nigra.  Ait,, 
include  nearly  all  the  American  plums  that  are  profitably  grown  in  Canada.  The 
more  southern  groups,  of  which  a  few  varieties  are  partially  successful,  are:  the 
Miner  group,  Prunus  hortulana  mineri,  Bailey,  which,  is  closely  related  to  Prunus 
americana,  but  has  some  resemblance  to  the  Wildgoose  group;  and  the  Wildgoose 
group,  PruniLS  hortulana,  Bailey.  It  is,  however,  only  in  the  mildest  parts  of  Canada 
that  they  are  even  fairly  satisfactory.  At  Ottawa,  the  flower  buds  are  injured  and 
the  crop  light.  The  varieties  of  the  Wayland  and  Chicasaw  groups  of  plums, — ^two 
other  important  groups — are  too  tender  for  most  districts  in  eastern  Canada. 

Americana  Group. — This  group  has,  up  to  the  present  time,  furnished  the 
best  varieties  of  American  plums.  The  range  of  Prunus  americana  as  given  by 
Hedrick  in  the  '  Plums  of  New  York '  is  as  follows : — '  The  boundary  line  of  its 
northern  range  passes  through  Central  New  York  to  Central  Michigan,  southern 
Wisconsin,  Minnesota,  and  South  Dakota,  extending  north  westward  to  Manitoba  and 
reaching  its  western  limits  in  Utah.  It  occurs  locally  southward  through  Colorado 
to  northern  New  Mexico.  It  is  rare  in  Oklahoma  and  does  not  occur  in  Texas,  but 
is  represented  in  Missouri  by  a  pubescent  form.  East  of  the  Mississippi  the  typical 
species  occurs  in  all  of  the  States  from  Central  New  York  southward  to  northern 
Florida.' 

The  tree  is  a  spreading  grower,  sometimes  reaching  a  height  of  twenty  feet.  On 
account  of  its  spreading  habit  the  trunk  and  large  branches  are  often  split  or  broken 
by  winds  when  laden  with  fruit  or  by  heavy  snow  storms  in  winter,  and  this  is  a 
serious  drawback  to  some  varieties  especially.  The  varieties  of  this  species  bloom 
later  than  the  Canada  plum,  F.  nigra,  and  sometimes  escapes  frost  from  which  the 
native  species  suffer,  an  example  of  which  occurred  in  Ottawa  in  1902  and  1913.  The 
trees  are  very  productive  and  the  fruit  is  much  improved  in  size  by  thinning.  The 
fruit  varies  greatly  in  size  and  the  colour  ranges  from  yellow  to  red.  The  skin  is  gen- 
erally tough,  and  often  thick  and  astringent,  but  the  fi^h  is  moderately  firm  or  firm, 
very  juicy,  sweet,  and  sometimes  rich  and  high  flavoured.  The  stone  usually  clings, 
but  occasionally  is  almost  or  quite  free.  When  growing  wild,  this  tree  is  found  thriv- 
ing best  in  rich  and  rather  moist  soil,  but  under  cultivation  it  succeeds  very  well  even 
where  the  soil  is  comparatively  poor  and  not  very  moist.  It  is  only  about  sixty  years 
since  the  Americana  plums  were  thought  worthy  of  cultivation,  but  during  the  past  few 
years  the  cultivated  and  named  varieties  have  increased  so  fast  that  there  are  now  over 
two  hundred  of  them.  The  size,  appearance  and  quality  are  also  very  much  improved. 
Indeed,  the  improvement  is  remarkable  considering  the  short  time  in  which  it  has 
been  made,  and  we  may  hope  for  still  greater  improvement  yet.  The  apparance  of 
the  plums  is  aU  that  could  be  desired,  and  the  best  varieties  are  almost  large  enough,. 
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l)ut  there  is  great  room  for  improvement  in  the  character  of  the  skin  and  flavour  of 
the  fruit,  although  the  latter  is  good.  Earlier  varieties  are  also  wanted.  The  present 
fruiting  season  of  the  Americana  plums  at  Ottawa  is  from  the  fourth  week  of  August 
until  about  the  last  of  September.  Some  varieties  of  this  group  are  Bixby,  Wolf, 
Hawkeye,  Stoddard,  Brackett  and  DeSoto. 

Nigra  Oroup. — From  this  group  of  plums,  of  which  Prunu8  nigra  is  the  species, 
will  probably  be  originated  the  varieties  which  will  be  of  greatest  value  in  the  northern 
parts  of  Ontario,  and  the  coldest  parts  of  the  province  of  Quebec.  This  is  the  wild 
plum  of  Eastern  Canada,  having  a  range  from  the  Maritime  Provinces  westward  to 
Lake  Huron.  It  is  found  in  Michigan,  in  northern  New  York  and  in  the  New  Eng- 
land States.  It  is  also  found  in  Newfoundland.  Although  in  some  places  this  species 
can  scarcely  be  distinguished  from  P.  americana,  into  which  it  seems  to  merge  in 
some  districts,  in  the  colder  parts  of  the  provinces  of  Ontario  and  Quebec  the  tree 
is  very  distinct,  and  for  this  reason  we  prefer  considering  it  a  separate  species 
although  some  good  authorities  make  it  merely  a  variety  of  P.  americana.  It  is  a 
more  upright  grower  than  P.  americana  and  the  wood  is  darker  and  tougher.  The 
tree  seldom  breaks  down  like  P>  americana,  which  is  a  great  advantage.  It  blooms 
earlier  and  has  larger  flowers  than  the  Americana.  The  flowers  also  have  a  pinker 
tinge,  especially  when  opening.  The  serrations  of  the  leaves  are  rounded,  not  acute 
as  with  Americana  and  the  leaves  are  broader  than  the  latter.  The  fruit  ripens  early, 
and  on  this  account  is  sometimes  more  profitable,  as  it  can  be  marketed  when  there 
is  little  competition  with  other  plums.  Although  the  named  varieties  which  are  now 
upon  the  market  are  not  as  high  in  quality  as  the  best  of  the  Americana  group,  some 
of  the  wild  seedlings  are  fully  as  good  in  quality,  though  not  as  large.  The  skin  of 
the  Canada  plum  is  thinner  than  the  other  sx>ecie6  and  breaks  up  easier  when  cooked. 
The  colour  of  the  fruit  varies  almost  as  much  as  P.  americana,  but  is  more  often 
entirely  red  with  little  or  no  bloom.  The  shax)e  varies,  but  the  fruit  is  more  regularly 
oblong  and  oval  than  F.  americana  and  is  not  flattened  like  that  species.  The  Canada 
plums  b^n  to  ripen  about  August  1  at  Ottawa,  and  the  season  extends  to  September. 
Very  little  has  yet  been  done  either  in  the  United  States  or  Canada  to  improve  F. 
nigra,  but  as  good  results  are  as  likely  to  be  obtained  as  with  F.  americana.  Some 
of  the  varieties  of  this  group  are  Carstesen,  Aitkin,  Odegard,  Cheney. 

HYBRID  PLUMS. 

During  the  past  ten  years  a  number  of  hybrid  plums  have  been  placed  upon  the 
market.  Most  of  the  more  prominent  of  these  were  originated  by  Luther  Burbank,  of 
California,  who  has  devoted  much  time  to  this  work.  Few  of  his  hybrids,  however, 
which  are  now  on  the  market  have  proved  valuable  in  Canada.  ,The  parents  of  most 
of  them  are  varieties  which  do  not  prove  successful  where  the  climate  is  severe.  The 
warmer  parts  of  Ontario,  Nova  Scotia  and  British  Columbia,  where  the  Japanese 
plums  do  well,  are  where  they  are  most  likely  to  succeed.  Maynard  is  one  of  the  most 
useful.  The  Omaha,  a  hybrid  originated  by  Williams  of  Nebraska,  is  proving  very 
valuable  at  Ottawa  on  account  of  its  earliness.  Hansen  has  originated  some  hybrid 
plums  which  are  proving  hardy  in  the  colder  districts. 

There  is  a  wide  field  for  work  in  plum  hybridization.  If  blood  of  the  European 
and  Japanese  varieties  can  be  introduced  into  the  Americanas  and  Nigras  and  the 
hardiness  of  the  latter  maintained,  plum  culture  in  the  north  will  receive  a  great 
imx>etus.  It  is  not  too  much  to  hope  that  this  will  soon  be  acconrplished,  and,  in 
the  case  of  the  Japanese  and  Americana,  the  Omaha  is  an  example  oi  a  combination 
of  these  two. 
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PLUM  CULTURE  IN  THE  DIFFERENT  PROVINCES  OF  CANADA. 

A  circular  was  sent  out  to  leading  fruit  growers  in  the  different  provinces  of 
Canada,  in  wliich  certain  questions  were  asked  relating  to  plum  culture  in  each  prov- 
ince. From  the  replies,  the  following  summaries  have  been  made,  which  it  is  thought 
may  prove  useful. 

Prince  Edward  Island. — The  European  plums  succeed  well  in  this  province. 
The  Japanese  varieties  are  too  tender,  and  natives  are  not  desired.  The  quantity  of 
plums  grown  on  the  Island  is  limited  as  the  home  market  is  not  large.  Plums  have 
been  shipped  with  good  success  to  the  mining  towns  in  Cape  Breton  and  Nova  Scotia. 
Late  spring  frosts  sometimes  affect  the  crop.  The  trees,  as  a  rule,  bear  heavily 
every  other  year,  but  are  not  long-lived.  Black  Knot  is  the  most  troublesome  disease* 
and  Shot-hole  fungus,  also  causes  injury.    Plum  culture  is  considered  profitable. 

Nova  Scotia, — The  cliipiite  of  the  Annapolis  and  adjacent  valleys  and  parts  of 
the  south  coast  is  admirably  suited  for  the  culture  of  the  European  pliim,  and  some 
of  the  Japanese  varieties  do  well  also.  Large  quantities  of  plums  could  be  grown, 
but,  owing  to  the  small  size  of  most  of  the  towns,  the  market  is  limited  at  pre- 
sent. Cold,  wet  weather  in  spring,  especially  during  blossoming  time,  and  severe 
winters,  affect  the  crop  occasionally.  Very  early  and  very  late  varieties  are  profitable 
as  they  do  not  come  so  much  into  competition  with  Ontario  fruit.  Black  Knot  and 
Brown  Rot  are  troublesome,  but  the  latter  is  not  so  prevalent  as  in  some  other  parts 
of  Canada. 

New  Brunswick. — ^Except  near  the  Lower  St.  John  river  and  near  the  coast  in 
Charlotte  and  some  of  the  other  counties,  where  a  few  of  the  hardier  European  plums 
do  fairly  well,  the  chief  dependence  must  be  in  the  Native  and  Americana  varieties. 
Severe  winters  and  late  spring  frosts  are,  occasionally,  hard  on  the  Eurox)ean  plums. 
Black  Knot  is  the  most  prevalent  disease ;  and  of  insects,  the  Curculio.  Local  markets 
are  good  but  they  are  mainly  supplied  with  plums  from  other  provinces. 

Quebec. — With  the  exception  of  the  south  shore  of  the  Lower  St.  Lawrence  river 
where  there  is  open  water  in  winter  as  a  result  of  which  the  European  plums  succeed 
admirably,  it  being  possible  to  grow  many  more  plums  than  is  being  done  at  present, 
the  growing  of  plums  is  confined  mainly  to  the  Native  and  Americana  varieties. 
Along  the  Ottawa  Valley,  in  the  vicinity  of  Montreal,  and  in  the  Eastern  Townships, 
European  plums  give  crops  occasionally,  but  the  winters  are  too  severe  to  make  them 
a  commercial  success  except  in  the  most  protected  places.  Li  L'Islet  and  Kamouraska 
counties  where  most  of  the  European  and  Domestica  plums  are  grown,  the  growers  are 
now  canning  their  plums  with  good  success.  The  season  is  very  late,  some  varieties 
keeping  into  November.  Good  prices  are  obtained  for  native  plums  in  local  markets, 
but  the  larger  cities  and  towns  are  supplied  with  European  plums  from  western 
Ontario. 

Black  Knot  is  the  commonest  and  most  injurious  disease.  There  is  also  some 
Brown  Rot.  Scab  and  Plum  Pocket  affect  the  native  plums  very  badly  and  in  some 
places  they  rarely  mature  because  of  these  diseases,  unless  sprayed.  Curculio  is  often 
injurious  unless  the  trees  are  well  sprayed. 

Ontario. — The  climate  of  a  large  part  of  western  Ontario  is  suited  to  the  cul- 
ture of  both  European  and  Japanese  plums  and  great  quantities  are  grown  in  the 
Niagara  district  especially.  Along  Lake  Huron  further  north,  the  European  plums 
do  well.  Sometimes  low  temperatures  in  winter  or  spring  frosts  lessen  the  crop.  In 
Eastern  Ontario,  only  the  hardiest  European  plums  need  be  tried  and  it  is  only  in 
an  occasional  year  that  there  is  a  full  crop  of  these,  even  in  protected  places,  the 
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winters  being  too  severe.  The  Native  and  Americana  varieties  do  well  in  eastern 
and  north  central  Ontario  and  early  varieties  bring  good  prices.  In  northern 
Ontario,  the  earliest  native  varieties  should  be  tried. 

In  the  plum  districts,  the  Brown  Rot  is  the  most  serious  disease,  but  some 
varieties  are  not  much  affected.    Curculio  is  controlled  by  spraying. 

Where  the  Native  plums  are  relied  upon,  the  Scab  and  Plum  Pocket  make  the 
crop  very  uncertain  unless  the  trees  are  thoroughly  sprayed.  Taking  one  year  with 
another,  there  is  a  fair  profit  in  plums  in  Ontario. 

Prairie  Provinces, — In  the  Prairie  Provinces  the  winters  are  too  severe  for  any 
but  the  Nigra  and  Americana  varieties,  the  Native  varieties  and  the  hybrids  between 
the  iplum  and  the  Sand  Cherry.  Early  varieties  are  the  most  desirable  as  the  later 
Americanas  do  not  ripen.  Spring  frosts  often  prevent  the  setting  of  fruit  of  even  the 
Native  sorts.    Good  prices  are  given  for  Native  plums  when  they  can  be  obtained. 

British  Columbia. — Large  quantities  of  plums  can  be  grown  in  British  Columbia, 
as  the  climate  is  admirably  suited  to  their  culture  in  many  parts.  The  varieties  that 
ship  well  are  the  most  profitable.  The  Italian  Prune  (Fellenberg)  is  the  variety  most 
largely  grown.  The  Japanese  varieties  succeed  in  the  warmer  parts.  In  the  dry 
districts,  there  is  little  injury  from  disease,  but  on  the  lower  mainland  Brown  Hot 
often  causes  great  loss.  Spring  frosts  sometimes  lesseq  the  crop.  In  the  moifit  dis- 
tricts, moss  on  trees  is  sometimes  troublesome  unless  the  trees  are  well  sprayed  when 
dormant. 


EXPERIMENTS  WITH  PLUMS  AT  THE  CENTRAL  EXPERIMENTAL  FARM. 

OTTAWA. 

Experiments  with  plums  were  begun  at  the  Central  Exx>erimental  Farm  in  1888 
and  have  been  continued  ever  since.  The  testing  of  varieties  to  determine  their  hardi- 
ness, productiveness,  and  other  qualities  has  been  one  of  the  most  important  experi- 
ments, and  a  large  number  of  varieties  have  been  tested.  Experiments  have  also  been 
carried  on  with  various  stocks,  to  learn  which  was  the  most  satisfactory  for  the  various 
classes  of  plums,  and  different  methods  of  grafting  have  also  been  tried.  The 
opraying  of  the  trees  with  various  mixtures  and  solutions  to  control  fungous  diseases 
and  insect  pests  has  also  been  an  important  part  of  the  work.  Careful  records  hav© 
been  kept  of  the  dates  of  blooming  of  the  different  varieties,  and  the  information 
thus  obtained  is  very  useful,  as  it  has  been  proven  by  Waugh  and  others  that  few 
varieties  of  American  plums  are  self-fertile,  and  it  is  thus  necessary  to  have,  in 
most  cases,  some  other  kind  blooming  at  the  same  time  in  order  that  fruit  may  set 
well.  A  table  showing  the  blossoming  period  of  the  different  varieties  will  be  found 
in  this  bulletin.  The  yields  from  each  individual  plum  tree  are  kept  separate,  and 
ic  is. thus  possible  to  tell  whether  one  tree  is  bearing  better  than  another.  Much 
work  has  been  done  in  testing  and  originating  seedling  plums,  especially  of  the 
American  varieties,  and  a  few  very  promising  sorts  have  been  producJed  and  intro- 
duced. More  attention  is  now  being  paid  to  the  Native  species  Prunus  nigra.  Some 
experimental  work  in  cross-breeding  has  also  been  carried  on. 

The  soil  in  the  plum  orchard  is  not  as  suitable  as  it  might  be,  being  a  light, 
sandy  loam  but  good  plums  are  raised.  The  trees  were  originally  20  by  20  feet  apart, 
but  interplanting  has  been  carried  on  and  the  trees  are  now  20  by  10  feet  apart  ;and 
some  20  by  15  feet.  There  are  now  323  trees  in  the  orchard.  In  addition  there  is 
a  large  number  of  seedlings  planted  10  by  10  feet  apart. 

Following  are  the  number  of  varieties  of  each  group  or  class  in  the  orchard  and 
nursery : — 
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Group  or  Class.  Number  of  Varieties. 

European 24 

Americana 65 

Nigra 8 

Miner 2 

Wayland-like 1 

Hybrid 19 

Total  varieties 119 


SEEDLTNG  VARIETIES. 

While  there  are  many  fine  named  varieties  of  plums  which  succeed  in  the  more 
favourable  parts  of  the  provinces  of  the  Dominion,  there  is  cilways  the  possibility 
of  getting  something  better.  In  the  colder  parts  of  the  provinces  where  few  of  the 
better  plums  succeed,  there  is  a  fine  opportunity  for  developing  hardier  and  better 
kinds.  One  of  the  easiest  and  best  methods  of  obtaining  new  varieties  is  by  grow- 
ing seedlings  from  the  stones  of  the  best  plums  which  have  ripened  in  the  dis- 
trict where  new  kinds  are  desired,  and  if  no  plums  have  yet  been  grown  these  stones- 
should  be  procured  from  the  nearest  place  where  they  can  be  obtained.  The  European 
plums  have  been  improved  for  so  many  centuries  that  it  will  be  difficult  to  obtain  a 
seedling  plum  of  this  class  which  will  be  better  in  quality  than  the  best  now  in 
cultivation,  but  the  prospects  for  obtaining  trees  with  hardier  fruit  buds  are  very 
bright.  The  native  and  Americana  plums  have  been,  relatively  speaking,  little 
improved  as  yet,  and  there  is  a  wide  field  for  development  here.  Stones  should  be 
saved  from  the  largest  plums  from  the  most  i>roductive  tree  of  the  variety  of  which 
seedlings  are  desired.  These  stones  should,  when  possible,  be  planted  immediately 
after  the  fruit  is  ripe,  as  if  the  stones  become  dry  they  will  not  germinate  as  well, 
and  sometimes  will  not  grow  at  all.  If  they  are  planted  at  the  time  the  fruit  is  ripe 
it  is  not  necessary  to  remove  the  pulp.  If  the  stones  cannot  be  conveniently  planted 
at  this  time  they  should  not  be  allowed  to  become  dry.  They  may  be  kept  over 
winter  in  boxes  mixed  with  sand,  which  should  be  moist  but  not  wet  A  layer  of 
sand  about  one  inch  in  thickness  is  put  in  the  bottom  of  the  box  and  is  merely  covered 
with  a  layer  of  stones,  the  latter  are  then  lightly  covered  with  sand  and  another 
layer  of  stones  on  top,  and  so  on  until  the  box  is  filled.  This  is  called  stratifica- 
tion. The  box  should  be  buried  outside  where  there  is  good  drainage  and  no  danger 
from  small  animals,  or  kept  in  a  cellar.  If  the  stones  freeze  when  they  are  thus 
moist  in  sand  they  will  crack  and  seedlings  grow  quicker  in  the  spring,  but  there 
is  a  danger  of  their  drying  out  when  exposed  to  the  frost  unless  the  box  is  buried. 
Stones  spread  outside  in  the  autumn  in  a  well  drained  place  and  lightly  covered  with 
soil  will  often  come  through  the  winter  in  fine  condition. 

The  stones  should  be  planted  not  more  than  one  inch  deep  (often  they  are 
planted  too  deep)  in  good  loamy  soil,  in  rows  three  feet  apart  and  dropped  from  one 
to  two  inches  apart  in  the  rows.  These  usually  germinate  in  the  spring,  but  if 
the  stones  have  become  dry  before  planting  few,  if  any,  will  germinate  the  first  year 
but  the  next  year,  if  they  have  not  been  too  dry  before  planting  they  will  germinate 
well,  if  not  disturbed.  The  soil  should  be  kept  thoroughly  cultivated  during  the 
summer  to  induce  a  thrifty  growth.  The  next  spring  or  the  one  following,  the 
young  trees  should  be  planted  out  about  ten  feet  apart  and  left  to  fruit,  which  they 
will  do  in  from  three  to  six  years.  Scions  may  then  be  taken  from  the  promising 
varieties  and  grafted.  Stones  planted  from  the  best  of  these  will  be  likely  to  produce 
something  still  better.  As  many  of  the  seedling  plums,  especially  of  the  Americana 
and  native  varieties  are  as  good  as  their  parents,  the  ground  on  which  they  are  grow- 
ing is  not  lost  as  the  fruit  can  be  sold  to  advantage. 
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CBOSS-BREEDIXG. 

New  varieties  of  plums  may 
be  obtained  by  cross-breeding, 
and  by  this  method  one  is  even 
more  likely  to  obtain  the  kind 
of  plum  desired,  but  the  time 
for  this  work  is  so  limited, 
being  only  a  few  days  when  the 
flowers  are  opening,  that  only 
specialists  can  very  well  under- 
take it.  The  meliiod  of  cross- 
ing is  explained  in  Bulletin 
No.  37  on  Apple  Culture. 

PROPAGATION. 

The  plum  is  propagated  prin- 
cipally by  budding  and  graft- 
ing, although  a  few  varieties 
will  strike  more  or  less  readily 
from  cuttings,  and  some  kinds 
when  on  their  own  roots  are 
increased  from  suckers. 


STOCKS. 

While  it  has  not  yet  been 
clearly  proven  that  the  stock  on 
which  a  scion  is  grafted  will 
materially  change  the  flavour 
or  season  of  the  fruit,  it  does 
affect  the  vigour  and  fruitful- 
ness  of  the  tree  in  a  greater  or 
less  degree.  If  a  scion  is 
grafted  on  a  dwarf  stock  the 
tree  will  be  dwarfed  and  will 
come  into  bearing  sooner  than 
if  grafted  on  a  thrifty  stock,  as 
anything  which  checks  the 
growth  of  the  tree  promotes 
early  fruitfulness.  It  is  possi- 
ble, however,  especially  in  top 
grafting,  to  have  such  a  slow 
growing  stock  that  the  graft 
from  ground.  ~  outgrows   it  too  much  and  the 

tree  becomes  top  heavy  and  if  it  does  not  die  owing  to  a  poor  circulation  of  sap,  the 
graft  is  liable  to  be  broken  off  by  wind.  The  tree  in  the  accompanying  cut  (a  Euro- 
pean plum  top-grafted  on  Prunus  nigra)  was  killed  because  there  was  not  a  free  cir- 
culation of  sap.  The  stock  also,  if  it  is  tender,  may  be  winter  killed,  and  a  tree  which 
may  be  i)erfectly  hardy  above  ground  is  ruined  by  being  grafted  on  such  a  stock. 
Nurserymen  And  that  the  scion  influences  the  root  system  of  the  stock,  but  it  is  not 
so  cleat  that  the  scion  or  graft  makes  the  scion  any  hardier. 

If  a  tree  is  planted  deep  enough,  roots  may  be  thrown  from  the  scion  and  the  tree 
will  eventually  be  on  its  own  roots,  but  this  should  not  be  depended  on  as  a  rule,  and 
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a  stock  should  be  used  that  will  be  hardy,  give  a  good  union,  and  make  a  thrifty  tree. 
The  two  main  stocks  used  in  grafting  and  budding  the  plum  are  the  Myrobolan 
and  Marianna. 

Myroholan, — This  is  a  European  plum,  Prunua  cerasifera,  and  is  imported  princi- 
pally from  France.  It  unites  readily  with  the  scion  and  throws  few  suckers,  which 
makes  it  a  very  desirable  stock,  where  the  winters  are  not  very  severe.  It  is  used 
very  generally  in  America,  but  more  in  the  north  than  in  the  south  where  the 
Marianna  is  chiefly  used.  The  Myrobolan  plum  is  not  a  satisfactory  stock  for  the 
colder  parts  of  Ontario  and  Quebec,  as  it  is  liable  to  winter  kiU. 

Marianna. — The  Marianna  plum  is  used  largely  in  the  southern  States  as  stock, 
where  it  propagates  freely  from  cuttings.  It  is  thought  to  be  a  hybrid  between  the 
Myrobolan  and  the  Chickasaw  plums.  This,  also,  is  not  a  desirable  stock  for  the 
colder  parts  of  Ontario  and  Quebec. 

Peach. — The  peach  unites  readily  with  the  plum  and  is  used  very  largely  in  the 
United  States  as  a  stock  for  it.  It  can  be  grown  cheaply,  and  strong  young  stocks 
are  readily  obtained  for  grafting  and  budding.  It  has,  however,  the  disadvantage 
of  not  being  hardy  enough  in  many  parts  of  Canada. 

8L  Julien. — The  St.  Julien  is  a  European  stock  that  is  used  to  a  limited  extent 
in  America  for  propagating  the  European  plums,  but  the  Myrobolan  and  Marianna 
stocks  can  be  obtained  so  cheaply  that  it  is  not  used  much  now.  The  St.  Julien  is, 
however,  the  safest  stock  for  European  plums  in  the  north. 

Americana  and  Native. — Americana  and  Native  plum  seedlings  furnish  the  best 
stocks  for  the  colder  parts  of  Canada.  The  young  trees  make  strong  growth  and  are 
very  suitable  as  stocks  for  grafting  and  budding.  This  stock  is  not  usually  satis- 
factory when  the  European  plums  are  top  grafted  on  it,  as  the  top  outgrows  the  stock 
and  either  breaks  off  from  being  top  heavy  or  dies  from  lack  of  nourishment,  as  the 
native  varieties,  especially,  grow  much  more  slowly.  No  bad  results,  however,  have 
followed  from  root  grafting  the  European  plums  on  American  stock,  and  good  thrifty 
trees  have  been  obtained. 

Sand  Cherry  (Pruniw  pumila). — The  Americana  plums  have  been  successfully 
root  grafted  on  the  Sand  Cherry  at  the  Experimental  Farm,  and  trees  which  had  been 
grafts  nineteen  years  were  still  in  good  condition  with  a  perfect  union  and  bearing 
well  when  they  had  to  be  removed.  The  trees  are  considerably  dwarfed  by  this  stock. 
The  Sand  Cherry  may  prove  very  useful  where  close  planting  is  adopted,  as  many 
more  trees  oould  be  planted  on  an  acre  when  dwarfed  by  thie  stock.  Trees  grafted  on 
this  stock,  however,  are  not  as  firm  in  the  ground  as  we  should  like,  and  strong  winds 
have  a  tendency  to  loosen  them. 

BUDDING. 

The  favourite  method  of  propagating  plums  is  by  Shield  budding,  and  the  best 
season  for  doing  the  work  is  in  late  summer,  some  time  during  August  being  the  best 
time  in  Ontario  and  Quebec.  At  Ottawa  the  trees  have  been  found  in  good  condi- 
tion during  the  second  week  of  August.  In  some  parts  of  Canada  the  time  will  be 
earlier  and  in  other  parts  later.  Young  stocks  one  or  two  years  old  are  the  most 
satisfactory. 

Budding  is  best  performed  when  there  is  still  sufficient  sap  beneath  the  bark  to 
permit  of  the  latter  being  easily  raised  with  a  knife.  On  the  other  hand,  if  the  work 
is  done  when  the  tree  is  still  growing  vigorously  the  bud  is  liable  to  be  *  drowned  out,^ 
or,  in  other  words,  forced  out  by  reason  of  too  much  sap  and  growth  of  the  stock. 
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The  stock  which  is  to  receive  the  bud  should  be  at  least  three-eighths  of  an  inch 
in  diameter  near  the  ground.  The  lower  leaves  are  rubbed  off  to  a  height  of  five  or 
six  inches  to  enable  the  budder  to  work  more  freely.  A  i>erpendicular  cut  is  now 
made  in  the  stock  as  near  the  ground  as  possible  from  an  inch  to  an  inch  and  a  half 
long  and  preferably  on  the  north  side  of  the  tree,  as  the  bud  will  not  be  so  readily 
dried  out  by  the  sun  on  that  side.  The  cut  should  only  extend  through  the  bark. 
Another  cut  should  now  be  made  across  the  top  of  the  perx)endicular  one.  The  twg 
cuts  when  made  will  appear  thus :  T 

The  buds  are  cut  from  well  developed  and  ripened  shoots  of  the  current  season's 
growth  of  the  variety  it  is  desired  to  propagate.  Before  the  buds  are  removed  the 
leaves  should  be  cut  off  the  shoots ;  a  piece  of  the  petiole  or  leaf  stem  is  left,  however, 
by  which  the  bud  may  be  handled  after  it  has  been  removed.  A  very  sharp,  thin- 
bladed  knife  is  necessary  in  removing  the  bud.  Knives  are  specially  made  for  this 
purpose.  The  bud  is  cut  off  the  shoot  downwards  or  upwards,  whichever  is  more  con- 
venient, the  general  practice,  however,  is  to  cut  upwards.  The  length  of  the  piece 
removed  with  the  bud  should  be  about  one  inch  long,  and  the  cut  surface  smooth. 
It  should  be  quite  thin,  as  but  little  of  the  wood  is  taken  with  the  bud.  The  buds  or 
twigs  should  be  kept  where  they 
will  not  dry  out  while  the  work  of 
budding  is  going  on.  The  bud  is 
inserted  under  the  bark  by  raising 
the  latter  with  the  blade  of  the 
knife  or  the  part  of  the  budding 
knife  made  for  that  purpose.  The 
bud  is  then  pushed  down  and 
under  the  bark  with  the  fingers, 
and  finally  the  piece  of  leaf  stock 
which  was  left  when  it  was 
removed  from  the  twig  is  pressed 
with  the  blade  of  the  knife  to 
bring  the  bud  into  the  proper 
position.  The  bark  on  each  side 
of  the  bud,  which  should  now  be 
under  the  bark  of  the  stock,  will 
hold  it  in  position.  In  order  to 
bring  the  bud  and  stock  into  close 
contact    and    prevent    the    former 

from  drying  up  before  the  union  takes  place,  they  should  be  tied  tightly  together 
with  raffia  or  some  soft  string,  taking  care  not  to  cover  the  bud  with  it.  The  bud 
should  unite  with  the  stock  in  two  or  three  weeks,  and  after  that  time  the  string 
should  be  cut,  as«  otherwise  the  bud  may  be  injured.  If  the  proper  season  has  been 
chosen  for  the  work  the  bud  should  remain  dormant  until  the  spring.  If  it  starts  in 
the  autumn  it  may  be  killed  during  the  winter.  In  the  following  spring  the  stock 
should  be  cut  off  just  above  the  bud  which  will  cause  all  the  strength  of  the  stock  to 
be  directed  into  the  bud  and  produce  rapid  growth,  three  to  five  feet  not  being  an 
exceptional  gn^owth  for  the  first  season. 

Budding  is  now  a  very  popular  method  of  propagating  plums.  The  first  season's 
growth  is  greater  than  from  root-grafted  trees  and  there  is  a  larger  proportion  of 
straight  trunked  trees  by  this  method.  If  it  is  desired  also  to  prevent  trees  from 
growing  on  their  own  roots,  budding  is  preferable,  as  trees  propagated  in  this  way 
may  be  planted  so  that  the  stock  is  just  at  the  surface  of  the  soil  and  all  roots  are 
thrown  from  it.  We  have  not  found  root-grafting  as  successful  with  plums  as  with 
apples  and  budding  is  recommended. 


Sample  of  Shield^budding. 
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Buds  may  also  be  inserted  in  the  branches  of  trees  with  good  results.  When  the 
buds  have  united  and  grown  the  top  may  be  shaped  up  as  if  top  grafted,  but  this  is 
seldom  done  with  plums. 

GRAFTING. 

Scions, — ^As  much  of  the  success  in  grafting  depends  on  the  condition  and 
quality  of  the  scions,  too  much  stress  cannot  be  laid  on  the  imxx)rtance  of  having 
tkem  of  the  best  quality  and  in  the  best  condition  at  the  time  of  grafting. 

Scions  may  be  cut  any  time  after  the  wood  is  well  ripened  in  the  autumn  and 
before  the  buds  begin  to  swell  in  the  spring.  The  best  time,  however,  is  in  the 
autumn,  as  they  may  then  be  kept  in  the  condition  desired.  If  they  are  cut  in  cold 
weather,  in  winter,  there  is  less  sap  in  the  scions  at  that  time  and  thus  the  chance 
of  their  drying  up  is  greater  than  if  they  were  cut  in  the  autunm.  One  cannot  tell 
very  well,  either,  in  winter  whether  the  young  wood  has  been  injured  or  not.  Scions 
should  be  cut  from  healthy,  bearing  trees.  The  wood  of  old  trees  is  liable  to  be 
diseased,  and  if  diseased  wood  is  used  it  is  likely  to  produce  a  diseased  tree  when 
grafted.  Scions  should  also  be  cut  from  the  most  productive  trees.  Occasionally, 
one  or  more  trees  of  a  variety  will  produce  more  and  heavier  crops  than  the  others. 
If  scions  are  taken  from  these  trees,  there  may  be  a  larger  proportion  of  the  grafted 
trees  produce  crops  like  the  trees  from  which  the  scions  were  taken  than  they  other- 
wise would,  though  this  is  not  yet  conclusively  proven.  The  scions  should  be  cut 
from  the  wood  of  the  current  season's  growth,  as  older  wood  is  not  satisfactory.  The 
buds  should  be  well  developed  and  the  wood  thoroughly  ripened.  It  is  not  wise  to 
use  the  water  sprouts  or  young  shoots  which  spring  from  the  main  branches  or  trunk 
for  this  purpose.  They  may  not  be  thoroughly  ripened,  and  it  is  also  possible  that 
sprouting  propensities  may  be  thus  more  developed  in  the  gprafted  trees.  The  entire 
season's  growth  may  be  cut  off  and  packed  away  until  required  for  grafting,  when  it 
should  be  cut  into  pieces  from  four  to  six  inches  in  length  having  three  well 
developed    buds. 

Scions  may  be  kept  in  good  condition  in  moss,  saw-dust,  sand,  or  forest  leaves. 
The  last  named  are  found  very  satisfactory  at  Ottawa.  These  materials  should  be 
slightly  moist,  but  not  wet;  the  object  being  to  keep  the  scions  fresh  and  plump 
without  their  being  any  danger 
of  their  rotting.  They  should 
be  kept  in  a  cool  cellar  which  is 
not  too  dry,  and  should  remain 
dormant  until  ready  for  use. 

Root  Orafting. — ^Plums  are 
propagated  successfully  by  root 
grafting,  although  budding  is 
more  general  and  gives,  as  a 
rule,  much  better  results. 
Strong  one  year  old  or  two 
year  old  stocks  are  heeled 
in!  during  the  autumn  in 
a  cool  cellar  in  moist  sand. 
Grafting  may  be  done  any 
time  during  the  winter,  but  it 
is  usually  not  stated  until 
January  or  February.  Whip 
or  tongue  grafting  is  the 
method  usually  employed.  As 
only  the  root  is  required,  the 
trunk  and  branches  are  cut  off 
and  thrown  away.     As  there  is  Example  of  Koot  Gmfting. 
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• 
but  little  advantage  in  using  the  whole  root,  it  may  be  divided  into  several  pieces 
much  depending  on  its  size.  Each  piece  should  be  at  least  four  inches  long.  A 
smooth,  sloping  cut  upwards,  about  two  inches  long,  is  made  across  the  main  part 
of  the  root  most  suitable  to  receive  the  scion.  The  scion  is  prepared  by  cutting  off  a 
piece  of  the  wood  procured  for  this  purpose  in  the  autumn  from  four  to  six  inches 
long  and  with  about  three  well  developed  buds  on  it ;  a  smooth,  sloping  cut  downwards 
and  across  it  is  now  made  of  about  the  same  length  as  that  already  made  on  the  stock. 
Clefts  are  now  made  in  the  sloping  surface  of  both  scion  and  stock,  in  the  former, 
upwards;  and  in  the  latter  downwards.  They  are  then  joined  together  by  forcing 
the  tongue  of  the  scion  into  the  cleft  of  the  stock.  The  inner  bark,  or  cambium,  of 
both  pcion  and  stock,  should  be  in  contact  with  one  another  on  at  least  one  side  of 
the  graft,  as  it  is  at  this  x>oint  of  contact  where  the  union  begins  to  take  place.  In 
order 'to  ensure  a  speedy  and  successful  union,  waxed  cotton  thread  is  wound  tightly 
around  to  hold  the  parts  together.  Amateurs  are  also  advised  to  rub  grafting  wax 
all  ovjer  where  the  two  parts  are  joined,  as  with  this  treatment,  success  is  likely  to  be 
more  certain. 

The  operation  having  been  completed,  the  grafts  are  packed  away  in  moss  or 
sawdust  until  spring.  They  are  then  planted  out  in  nursery  rows  about  three  feet 
apart  and  one  foot  apart  in  the  rows,  the  point  of  union  being  about  three  inches 
below  the  surface  of  the  soil.  The  ground  should  then  be  kept  thoroughly  cultivated 
throughout  the  season. 

Crown  Qrafting, — Crown  grafting  is  usually  done  on  young  stocks  in  the 
nursery  row  in  the  spring.  The  trees  are  cut  off  at  or  just  beneath  the  surface  of  the 
soil  at  the  crown  or  collar.  A  sloping  cleft  is  then  made  in  the  side  of  the  crown 
and  a  scion,  cut  wedge-shape  at  the  lower  end,  is  inserted  in  the  cleft.  The  same 
precautions  should  be  oi^rved  as  in  root  grafting,  of  having  the  inner  bark  of  both 
stock  and  scion  touching  on  at  least  one  side.  The  grafted  part  should  then  be  well 
covered  with  grafting  wax,  in  order  to  exclude  the  air.  The  trees  usually  make  a 
strong  growth  when  grafted  in  this  way,  but  as  the  work  has  to  be  done  in  April 
before  growth  begins  it  is  often  inconvenient  to  do  it  at  that  busy  season  of  the  year. 

Top  Orafiing, — Plum  trees  are  not  top  grafted  as  frequently  as  apple  trees,  but 
they  can  be  very  successfully  grafted  in  this  way.  When  there  are  trees  which  pro- 
duce poor  or  unprofitable  fruit  they  may  be  made  to  bear  good  fruit  by  top  grafting 
other  varieties  upon  thenift**'  An  unsymmetrical  top  may  also  be  improved  by  top 
grafting.  European  or  Japanese  varieties  should  not  be  top  grafted  on  Americana 
or  Nigra  stock.  In  our  experience  at  the  Central  Experimental  Farm  it  has  been 
found  that  although  a  good  union  is  made,  the  European  will  outgrow  the  Americana 
so  much  that  the  top  will  die  a  few  years  after  grafting,  the  trunk  of  the  stock 
expanding  too  slowly.  In  top  grafting  plums  it  is  best  to  have  both  stock  and  scion 
as  nearly  related  botanically  as  possible.  Top  grafting  is  done  in  the  spring  before 
growth  begins,  and  early  grafting  is  more  important  with  the  plum  than  the  apple. 
As  the  shock  to  a  large  tree  would  be  very  great  if  all  the  branches,  on  which  leaves 
develop,  were  cut  off  the  first  season,  about  three  years  should  be  devoted  to  changing 
the  top  of  the  tree.  Cleft  grafting  is  the  method  usually  adopted  in  top  working 
plum  trees,  it  being  simple  and  satisfactory. 

The  branches  to  be  grafted  should  not  exceed  one  inch  and  a  half  or  two  inches 
in  diameter.  If  they  are  larger,  it  is  so  long  before  the  stub  heals  over,  that  disease 
may  set  in.  It  is  possible,  however,  to  graft  larger  branches  by  putting  in  more 
scions.  The  top  grafting  of  a  large  tree  should  be  done  with  a  view  to  having  the 
new  top  as  symmetrical  as  possible,  and  great  care  should  be  taken  in  selecting  the 
brancfhes  to  be  grafted  upon.  After  the  branch  is  sawn  off  it  is  cleft  by  means  of  a 
mallet  and  strong  knife  to  the  depth  of  an  inch  and  a  half  to  two  inches.  It  is  held 
open  to  receive  the  scion  by  driving  a  wedge  in  it.     Scions  for  use  in  top  grafting 
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are  cut  from  donuutt  wood  which  has  been  kept  in  good  condition  im  ths  muuiw 
already  described.  They  should  have  about  three  strong  buds,  and  be  out  wedge 
shape  at  the  base,  one  side,  however,  being  a  little  thicker  than  the  other.  Two 
scions  are  now  inserted  in  the  cleft  of  the  stub,  with  the  wide  side  of  the  wedge  on 
the  outside,  and  thrust  down  until  the  lowest  bud  is  almost  on  a  line  with  the  edge 
of  the  stub.  The  inner  bark  of  both  scion  and  stub  should  meet  at  some  point,  so 
that  the  union  will  take  place  readily,  and  this  is  more  easily  eSected  if  the  scion  is 
giyen  a  sli^tly  outward  slope  when  inserted.  When  the  wedge  has  been  withdrawn 
from  the  cleft  the  advantage  of  having  the  wedge-shaped  end  of  the  scion  thicker 
on  one  side  will  be  apparent,  as  it  will  be  held  much  more  tightly  than  if  both  sides 
were  the  same.  If  the  scion  is  not  a  tight  fit  all  along,  there  is  something  wrong 
in  the  way  it  has  been  cut  or  the  stub  has  been  cleft.  The  cut  parts  should  now  be 
covered  with  grafting  wax  to  exclude  the  air  and  bold  the  scion  in  place.  Cotton 
is  also  sometimes  wrapped  around  the  wax  in  order  to  more  effectively  hold  the 
scion  in  place.  If  both  of  the  scions  grafted  on  a  stub  should  grow,  the  weaker  one 
should  be  removed  after  the  other  is  well  united  and  the  surface  of  the  stub  at  least 
partially  healed  over. 

It  is  often  desirable  to  top  gnJt  young  trees,  and  this  may  be  done  very  readily. 
The  main  branches  are  cut  buck  to  within  a  short  distance  of  the  trunk,  and  the 
scions  grafted  on,  either  by  cleft  or  whip 
grafting.  The  closer  the  grafted  pert  is  to 
the  trunk,  the  better,  as  the  tree  will  be 
stronger  than  if  the  union  occurred  further 
out  oh  the  limb,  since  the  growth  of  graft  and 
scion  may  not  be  equal  It  is  possible  to  cut 
off  the  whole  top  of  the  tree  and  graft  success- 
fully on  the  main  trunk,  when  the  tree  is 
young,  but  unless  one  is  sure  that  the  union 
will  be  perfect  and  the  top  not  outgrow  the 
stock,  it  is  better  not  to  run  the  risk  of  losing 
the  tree.  Furthermore,  if  the  whole  top  ia  cut 
oS  there  will  be  such  a  growth  the  first  season 
that  the  scions  are  liable  to  get  broken  ofE.  In 
top  grafting  a  young  tree  that  has  been  planted 
from  three  to  five  years,  it  is  better  to  take 
two  seasons  to  do  the  work,  as  the  results  will 
be,  as  a  rule,  more  satisfactory. 

It  is  necesBsry  to  examine  the  grafted 
trees  during  the  summer  and  remove  any 
young  shoots  from  the  stocks  which  are  inter- 
fering with  the  scions.  It  is  not  wise,  how- 
ever, especially  when  the  tree  has  been  cut 
back  severely  for  grafting,  to  remove  all  the 
shoots  until  the  grafts  have  ?rown  considerably 
and  furnish  a  good  leaf  surface. 

MATEaiAi.B  Net:i)t:D  in  aaAFTiNO  and  buddinq. 

VVhile  grafting  implements  and  appliances  are  numerous,  the  work  can  be  done 
with  a  few,  and  as  it  is  not  often  convenient  for  the  farmer  or  fruit  grower  to  get 
a  large  outfit,  only  the  really  necessary  tilings  are  mentioned.  These  are: — A  sharp. 
fine-toothed  hand  saw,  to  be  used  for  sawing  off  large  limbs,  or  for  making  the  stubs 
on  trees  to  be  top-grafted  where  the  limbs  are  too  large  to  be  cut  with  the  pruning 
knife. 
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A  strong  pruning  knife  for  cutting  the  smaller  limbs ;  for  smoothing  the  wounds 
made  by  the  saw  or  pruning  shears;  for  trimming  off  torn  edges  of  branches,  and 
for  pruning  roots  of  young  trees  when  planting. 

A  budding  knife,  with  a  thin  steel  blade,  for  removing  buds,  having  an  ivory 
handle  which  is  made  thin  at  the  end  and  is  used  for  raising  the  bark. 

A  grafting  knife,  which  is  used  in  top-grafting  trees.  Home-made  grafting 
knives  can  be  easily  made.    A  strong,  sharp  blade  is  the  chief  requisite. 

Pruning  shears,  which  are  intermediate  in  their  uses  between  the  saw  and  the 
pruning  knife.  They  are  used  for  cutting  off  branches  which  are*  too  large  for  the 
latter  and  too  small  to  need  the  saw;  for  rough  pruning  and  for  cutting  scions. 

A  wedge  and  mallet  are  also  necessary  in  top-grafting  large  trees. 

Raffia,  which  is  one  of  the  best  tying  materials.  It  is  very  strong  and  very 
pliable,  and  is  particularly  useful  for  bandaging  when  budding. 

Cotton  yarn,  which  is  used  for  tying  root  grafts,  and  is  one  of  the  most  satis- 
factory materials  for  the  purpose.  The  size  known  as  No.  18  knitting  cotton  is  the 
best.  It  is  bought  in  balls,  which  should  be  soaked  for  a  few  minutes  in  melted 
grafting  wax  before  using.  The  yarn  may  also  be  drawn  through  melted  wax,  which 
ensures  its  all  being  thoroughly  soaked,  and  is,  perhaps,  on  this  account  preferable 
to  soaking  the  ball. 

GRAFTING   WAX. 

There  are  many  kinds  of  grafting  wax  recommended,  but  it  is  unnecessary  to 
enumerate  them  all.    One  of  the  cheapest  and  best  is  made  as  follows: — 

Formula  I. — Resin,  4  lbs.;  beeswax,  2  lbs.;  tallow,  1  lb.  Melt  together  and  pjur 
into  a  pail  of  cold  water.  Then  grease  the  hands  and  pull  the  wax  until  it  is  nearly 
white.  A  good  wax  for  either  indoor  or  outdoor  use.  This  should  be  heated  before 
using  if  too  hard. 

Formula  II. — ^Resin,  24  lbs.;  beeswax,  i  lb.;  boiled  paint  oil,  10  ounces.  Make 
up  as  in  Formula  I.  This  wax  is  more  suitable  for  outside  in  cool  weather  than 
Formula  I,  as  it  remains  more  pliable. 

The  principal  value  of  grafting  wax  is  to  exclude  air  from  the  wound,  and  thus 
prevent  the  wood  from  drying  before  a  union  takes  place.  A  good  grafting  wax  should 
not  crack  when  on  the  tree,  else  the  air  will  reach  the  wound  and  the  wax  prove  of 
little  value.  Many  materials  may  be  used  instead  of  grafting  wax  for  this  purpose, 
one  of  the  simplest  being  a  mixture  of  clay  and  cow  dung,  but  grafting  wax  is  much 
to  be  preferred.  Strips  of  cotton  are  often  used,  especially  in  top-grafting  and  crown- 
grafting,  for  wrapping  around  the  wound  after  the  wax  has  been  applied  for  the 
purpose  of  helping  to  exclude  the  air,  and  also  to  assist  in  holding  the  scion  in 
position  until  the  union  takes  place.  This  cotton  is  unnecessary  if  good  grafting 
wax  is  used;  but  if  a  very  valuable  variety  is  grafted  it  is  safer  to  use  the  cotton, 
as  when  the  growth  of  the  scion  is  rapid  there  is  a  chance  of  its  getting  broken  off 
during  the  first  season  before  it  is  thoroughly  united  with  the  stock.  Large  wounds 
on  trees  should  be  covered  with  some  material  that  will  protect  the  cut  surface  from 
the  weather,  prevent  disease  from  setting  in,  and  which  will  not  peel  off  easily.  A  good 
dressing  of  white  lead  paint  is  probably  the  best  material  to  use  for  this  purpose. 
Grafting  wax  may  be  used  on  smaller  branches. 

THE  NURSERY. 

Although,  as  a  rule,  it  will  be  the  most  convenient  plan  to  buy  trees  from  the 
professional  nurserymen,  yet  he  who  propagates  plum  trees  by  root  grafting,  crown 
grafting,  or  budding,  for  his  own  use,  should  have  a  nursery  in  which  to  gn^ow  them 
nntil  they  are  ready  for  the  orchard.     A  good  sandy  loam  soil,  which  does  not  bake 
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and  is  well  drained,  is  best  suited  for  this  purpose,  and  will  grow  the  strong,  healthy 
trees  which  are  desired.  The  ground  should  be  thoroughly  prepared  and  the  young 
trees  planted  about  12  inches  apart,  in  rows  about  3  feet  apart.  Cultivation  should 
be  thorough  up  to  about  the  middle  of  July,  when  it  should  cease,  as  in  colder 
climates,  especially,  it  is  very  desirable  that  the  wood  ripen  well,  and  late  cultivation 
would  encourage  late  growth.  It  will  be  necessary  the  first  year  the  grafted  or 
budded  trees  are  growing  in  the  nursery  to  go  over  them  carefully  and  cut  out  any 
shoots  which  may  be  coming  from  the  stocks,  and  also  to  reduce  the  graft  to  one 
stem  should  more  develop.  If  any  side  branches  grow,  however,  they  should  be  left 
intact.  In  small  nurseries  it  is  sometimes  advisable  to  tie  the  young  trees  to  stakes 
the  first  season.  This  will  make  them  straighter  and  will  help  to  keep  them  from 
being  broken.  These  trees  may  be  planted  in  the  orchard  the  following  spring  if 
one-year  old  trees  are  to  be  used.  By  the  end  of  the  second  year  or  the  beginning 
of  the  third,  after  the  branches  have  been  pruned  to  the  proper  height  and  the  tops 
shaped,  the  trees  will  be  in  the  best  condition  for  planting  in  the  orchard. 


THE  OBOHiRD. 

Soil  and  exposure, — Plums  will  succeed  well  on  a  great  many  kinds  of  soils,  but 
some  appear  to  succeed  better  on  certain  soil  than  others,  the  best  soil  depending 
somewhat  on  the  climate  in'  which  the  plums  are  e^rown.  In  those  sections  of 
Ontario  where  the  European  plums  succeed  best,  well  drained  clay  loam  has  given 
the  most  satisfactory  results.  Along  the  south  shore  of  the  St.  Lawrence,  below  the 
city  of  Quebec,  where  the  European  plums  succeed  well,  these  plums  do  better  on 
sandy  loam  soils.  The  Japanese  plums  on  the  whole  give  better  results  on  warm 
loamy  soils  than  on  clay  loam.  The  Americanas  and  Nign*a  plums  succeed  best  on 
clay  loam  soil,  but  also  do  well  on  sandy  loam.  All  soils  should  be  well  drained  or 
success  need  not  be  expected.  The  more  severe  the  climate  in  which  the  plums  are 
grown  the  warmer  the  soil  should  be. 

If  there  is  danger  from  spring  frosts  a  northern  or  north-eastern  exposure  would 
be  likely  to  give  best  results,  as  the  fiower  buds  would  not  develop  as  soon  as  on  a 
southerly  exposure.  The  flower  buds  of  the  European  and  Japanese  plums  suffer 
badly  in  the  north,  and  there  is  no  doubt  that  a  northerly  exposure  would  be  best 
for  these  plums. 

Preparation  of  the  land. — It  very  often  happens  that  the  farmer  or  fruit  grower 
suddenly  decides  to  plant  an  orchard.  No  previous  thought  had  been  given  to  the 
matter,  or  if  there  had,  nothing  was  done  to  get  the  land  into  better  condition  for 
the  young  trees  set  out  to  take  their  chances.  No  after  cultivation  will  fully  make  up 
for  neglect  of  the  thorough  preparation  of  the  land.  Trees  should  begin  to  grow 
thriftily  from  the  time  they  are  planted  if  they  are  to  obtain  a  good  size  before  they 
begin  to  bear  heavily,  and  if  the  land  is  not  thoroughly  prepared  and  in  good  con- 
dition when  they  are  planted,  growth  is  likely  to  be  slow.  It  is  much  better,  if  one 
has  no  land  in  good  condition,  to  delay  planting  a  year,  and  give  the  soil  the  neces- 
sary attention.  The  time  will  not  be  lost,  as  the  trees  will  do  much  better.  Land 
which  has  been  well  manured  for  root  crops,  ploughed  in  the  autumn,  and  ap^ain 
ploughed  in  the  spring  and  thoroughly  levelled  and  pulverized  with  the  harrow  should 
be  in  good  condition  for  planting  the  trees.  If  the  subsoil  is  near  the  surfnop  the 
subsoil  plough  should  be  used  after  the  ordinary  one,  loosening  the  soil  from  four  to 
six  inches  deeper  than  the  former. 

Sod  land  ploughed  in  the  autumn,  top  dressed  in  the  spring  with  a  good  coating 
of  barn-yard  manure  and  then  ploughed  agnin  rtnd  thoroughly  pulverized  with  the 
harrow,  should  also  bring  the  soil  in  good  condition.     A  green  crop,  such  as  clover 
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plouK^^  under  in  the  spring  and  the  land  thoroughly  harrowed,  wouM  als*  \m  a  yarj 
good  method. 

Laying  Out  of  the  Orchard. — ^Plum  trees  require  thorough  Bptmjukg,  and  thia 
should  be  taken  into  consideration  when  planting,  so  that  the  treea  will  B«i  be  nt 
too  close.  Trees  should  also  have  abundance  of  sunlight  to  thriye  best  and  produce 
fruit  of  good  colour,  and  they  cannot  obtain  this  If  they  are  too  crowded.  Then  are 
several  good  methods  which  may  be  adopted  in  laying  out  the  orchard. 

If  the  trees  are  planted  the  same  distance  apart  each  way  with  a  view  to  leaYiog 
them  all  as  permanent  trees,  they  should  be  planted  from  15  to  20  feet  ftpart^ 
depending  on  the  rarieties  chosen.  If,  however,  the  branching  and  upright  growing 
varieties  were  mixed  as  might  be  necessary  for  good  pollination,  18  feet  apart  would 
be  a  very  satisfactory  distance  to  plant. 

Another  good  method  is  to  plant  the  trees  a  greater  distance  apart  one  way  than 
the  other.  This  is  a  satisfactory  system  when  properly  carried  out.  By  this  plan 
trees  may  be  planted  successfully  10  feet  apart  in  the  rows  with  the  rows  16  feet 
apart,  the  latter  distance  leaving  aAiple  room  for  spraying.  When  the  trees  beaoaie 
crowded,  every  other  one  may  be  taken  out,  thus  leaving  the  permanent  trees  20  by 
15  feet  apart 

A  third  method  is  to  plant  the  trees  in  an  apple  orchard  with  the  o^eet  of 
getting  some  profit  from  the  land  before  the  apple  trees  come  into  full  bearinc* 

If  the  permanent  apple  trees  were  35  by  35  feet  apart,  a  row  of  plum  titm  17) 
feet  apart  in  the  row  could  be  planted  between  the  rows  of  apple  treeSi  Pluaa  trees 
could  also  be  planted  between  the  apple  trees  in  the  rowe.  This  would  leave  the 
plum  and  the  apple  trees  I7i  feet  apart.  Planted  in  this  way,  large  crops  of  plums 
can  be  produced  before  it  is  necessary  to  cut  the  trees  out  As  plum  trees  require 
weaker  spraying  mixtures  than  apples,  planting  plums  among  apples  is  not  looom- 
mended.' 

Windbreaks. — If  the  orchard  is  not  naturally  protected  from  the  wind  by  trees 
or  by  rising  ground,  a  windbreak  may  be  planted  with  good  effect  along  the  north 
and  west  sides,  or  any  other  side  from  which  the  greatest  injury  comes,  the  object 
being  not  to  stop  the  wind  altogether,  but  simply  to  check  its  velocity,  as  if  a  wind- 
break is  high  and  very  dense  it  stops  the  circulation  of  air  in  the  orchard  to  a  large 
extent,  and  this  gives  very  favourable  conditions  for  the  spread  of  both  insect  pests 
and  fungous  diseases.  On  the  other  hand,  a  proper  windbreak  lessens  the  foroe  of 
the  wind  and  thus  protects  the  trees,  which  will  grow  straighter  and  shapelier;  it 
will  also  very  materially  lessen  the  amount  of  windfalls,  and  it  will  permit  of  grow- 
ing varieties  which  will  not  succeed  under  ordinary  exposure.  Wind  is  one  of  the 
most  important  factors  in  drying  out  the  land  and  causing  drought  If  its  foree  is 
checked  by  a  windbreak  the  evaporation  of  moisture  from  the  soil  will  not  be  so 
great 

One  of  the  best  trees  to  plant  for  a  windbreak  is  the  Norway  spruce  (Picea 
excelsa).  It  is  a  rapid  growing  evergreen  and  is  hardy  almost  everywhere  where 
plums  can  be  grown  successfully.  A  single  row  of  these  trees  planted  from  8  to  10 
feet  apart  is  quite  sufficient.  They  should  grow,  if  properly  cared  for,  at  the  rate 
of  from  2  to  3  feet  a  year  until  they  reach  a  height  of  50  to  60  feet.  In  very 
exposed  places  it  may  be  desirable  to  plant  two  rows  of  trees,  the  trees  forming  the 
second  row  being  planted  between  and  8  or  10  feet  behind  the  trees  in  the  first  row. 
The  first  row  may  be  composed  of  arbor-vitie,  which  are  rather  slow  growing,  and 
the  row  behind  made  of  Norway  spruce,  if  desirable.  White  pine  and  European  larch 
are  rapid  grrowing  trees  which  may  be  used  for  this  purpose.  Scotch  pine  is  inclined 
to  be  irregular  in  growth,  and  is,  on  this  account,  sometimes  not  eatisfastofy.  If 
the  trees  already  mentioned  cannot  be  obtained  there  are  other  native  trees  which 
will  give  good  satisfaction.     The  windbreak  should  not  be  planted  nearer  than  4% 
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feet  from  the  first  row  of  fruit  trees.     The  trees  in  the  windbreak  may  be  thinned 
out  somewhat  later  on  if  desirable. 

Kind  of  Trees  to  Plant.  —Plum  trees  one  or  two  years  of  age  will  give  the  best 
satisfaction.  If  the  planter  does  all  the  cultivation  himself,  small  trees  will  be  more 
satisfactory,  as  they  start  more  readily  than  larger  ones,  but  if  hired  help  is 
employed,  a  good  sized  tree  is  important,  as  small  sized  trees  are  liable  to  be  trami)ed 
down  or  otherwise  injured.  The  paragraph  on  stocks  should  be  read  carefully,  as 
the  stock  of  the  plum  plays  an  important  part  in  the  growth  of  the  tree. 

Planting. — The  spring  is  the  best  time  to  plant  plum  trees,  and  the  earlier  it  is 
done  the  better,  providing  the  soil  is  dry  enough  to  work  without  puddling.  Plum 
trees  suffer  more  from  late  planting  than  apple  trees.  The  trees  may  be  planted 
with  success  in  the  autumn  if  the  work  is  done  early,  as  they  will  throw  out  roots 
before  winter,  but  if  planted  late  they  are  very  likely  to  be  killed  by  drying  out.  As 
it  is  of  the  greatest  importance  to  get  the  trees  planted  early  in  the  spring,  and  as 
when  ordered  from  nurserymen  in  the  spring  it  is  difficult  to  get  them  as  early  as 
required,  a  good  plan  is  to  order  them  to  be  delivered  in  autumn  and  when  received 
heel  them  ,in  well  drained  soil  until  spring.  After  the  trees  are  taken  out  of  the 
soil  great  care  should  be  taken  to  prevent  the  roots  from  becoming  dry  before 
planting,  as  if  they  do  the  tree  is  almost  sure  to  die.  Dipping  the  roots  in  a  thin 
mixture  of  clay  loam  and  water  will  protect  them  somewhat,  but  wet  burlap,  old 
bags,  or  wet  straw  should  also  be  used.  Before  exi)osing  the  roots  of  the  trees, 
however,  the  holes  should  be  made.  Many  planters  seem  to  have  the  idea  that  if  they 
dig  a  hole  barely  large  enough  for  the  roots  to  be  crowded  into  they  will  have  good 
results.  Sometimes  they  do;  much  oftener  they  do  not.  If  the  whole  field  has  been 
gubsoiled  and  is  in  a  thorough  state  of  tillage  it  would  not  matter  so  much,  as  the 
soil  all  over  would  be  in  the  same  state  of  friability,  but  this  is  very  rarely  the  case. 
So  that,  as  a  rule,  it  is  necessary  to  make  the  hole  somewhat  larger  than  will  accom- 
modate the  roots,  spread  out  to  their  full  extent.  It  should  be  made  about  18  inches 
deep,  after  which  the  subsoil  should  be  loosened  a  few  inches  more,  but  not  removed. 
In  digging  the  hole,  the  surface  soil  should  be  kept  separate  from  the  subsoil  or  that 
of  poorer  quality.  Sufficient  surface  soil  should  now  be  thrown  back  in  the  hole  to 
make  the  tree,  when  planted,  about  an  inch  deeper  in  the  ground  than  it  was  before. 
If  a  tree  is  not  planted  deep  enough,  the  roots  may  become  exposed  and  the  tree  die. 
On  the  other  hand,  it  should  not  be  planted  too  deep.  Before  it  is  planted  perman- 
ently in  the  hole,  the  soil  which  has  been  thrown  in  should  be  raised  and  rounded 
oft  in  the  centre.  If  this  is  done,  the  roots  of  the  tree  can  be  spread  out  much  more 
readily  and  placed  more  in  their  natural  i)osition.  Boots  of  plum  trees  have  not 
many  fibres,  and  it  is  necessary  to  spread  what  are  left  on  the  tree,  carefully,  in 
order  to  get  the  best  results.  Broken  or  bruised  roots  should  be  cut  off  before 
planting  the  tree. 

The  tree  being  now  placed  upright  in  the  hole  and  the  roots  carefully  spread  out, 
the  surface  soil  is  gently  thrown  in  and  workud  in  among  them,  by  the  hand,  if 
necessary.  It  is  very  important  to  have  the  soil  come  in  close  contact  with  the  root 
fibres,  in  order  that  the  best  conditions  may  be  afforded  the  tree  to  begin  growth 
promptly.  When  the  roots  are  well  covered,  more  good  soil  should  be  thrown  in,  ^ 
and  when  the  hole  is  about  half  full  it  should  be  well  trami)ed  with  the  feet,  after 
which  the  hole  should  be  filled  level  with  the  surface  of  the  soil,  tramping  being 
done  while  it  is  being  filled.  The  surface  of  the  soil  should  be  left  loose,  as  this  will 
help  to  prevent  evaporation  of  moisture  from  the  soil  which  has  been  thrown  in.  It 
is  not  necessary  to  water  any  tree  if  planting  is  done  at  the  proper  season  and  the 
soil  fairly  moist  and  well  compacted  about  the  roots. 

If  one  year  old  trees  are  used  all  side  branches  should  be  removed  and  the  trunk 
prnned  back  to  a  height  of  two  or  three  feet  above  the  ground,  leaving  the  tree  a 
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mere  whip.  The  branches  of  two  year  old  trees  should  be  pruned  back  so  as  to  leave 
only  about  four  buds  on  each,  but  from  four  to  six  branches  are  all  that  are  neces- 
sary to  make  a  good  and  symmetrical  top,  and  others  should  be  cut  back  to  the  trunk. 
The  Stringfellow  method  of  planting,  which  consists  in  cutting  back  the  roots  to  a 
stub  and  the  top  to  about  eighteen  inches  from  the  ground  and  planting  in  a  small 
hole,  should  be  practised  with  caution  in  Canada,  and  is  not  recommended. 

If  the  orchard  is  in  an  exposed  position  and  the  trees  large  and  with  high 
trunks,  it  will  pay  to  tie  stakes  to  them  to  keep  them  from  getting  loose. 

In  districts  where  drought  is  liable  to  occur,  or  even  in  places  where  the  soil  is 
likely  to  become  rather  dry,  and  thorough  cultivation  cannot  be  frequently  given, 
it  will  be  wise  to  mulch  the  newly  planted  trees  to  a  depth  of  from  4  to  ft  inches  with 
manure,  straw,  sawdust,  or  anything  of  that  nature  which  will  not  become  a  compact 
mass.  If  this  is  placed  about  the  base  of  the  tree  and  left  during  the  summer  it  will 
keep  the  surface  soil  loose  and  prevent  evaporation  of  moisture,  and  the  growth  of 
the  trees  will  be  much  more  rapid.  A  good  mulch  may  be  tne  means  of  preventing 
a  tree  from  dying  if  the  season  is  very  unfavourable  or  the  tree  in  poor  condition. 
If  the  mulch  is  loose  when  winter  sets  in  there  may  be  danger  from  mice,  and  this 
should  be  guarded  against 


VARIETIES. 

Although  a  large  number  of  varieties  of  plums  is  now  offered  for  sale  by  nursery- 
men, the  number  which  can  be  recommended  and  suggested  as  worthy  of  trial  is 
comparatively  limited.  Few  additions  have  been  made  of  late  years  to  the  list  of 
best  European  plums,  the  greatest  number  of  new  named  varieties  having  come 
either  from  the  Japanese  and  Japanese  hybrids  or  the  Americana  plums.  Much 
ilnprovement  has' been  made  in  the  Americana  and  other  North  American  plums, 
and  a  great  many  named  varieties  have  been  introduced,  no  less  than  165,  exclusive 
of  hybrids,  having  been  tested  at  the  Central  Experimental  Farm.  The  total  number 
of  named  varieties  of  plums  tested  is  314. 

The  plum  season  extends  over  a  period  of  about  three  months,  beginning  about 
the  1st  of  August,  and  ending  late  in  October  or  early  in  November,  although  along 
the  Kiver  St.  Lawrence  below  the  city  of  Quebec  some  European  varieties  will  keep 
until  December. 

By  a  judicious  selection,  varieties  may  be  planted  which  will  give  an  unbroken 
succession  of  ripe  fruit  during  this  x)eriod.  The  market  to  which  the  plums  are  to  be 
sent  should  also  be  carefully  considered,  as  if  they  are  to  be  sent  long  distances  the 
firmer  varieties  will  be  the  most  satisfactory. 

Although  the  varieties  recommended  are  likely  to  be  the  most  suitable,  the  intend- 
ing planter  should  learn  what  varieties  are  proving  the  most  profitable  in  his  vicinity. 
This  is  important,  as  the  districts  are  large  and  conditions  will  vary  somewhat  from 
one  end  of  a  district  to  the  other.  The  lines  dividing  the  districts  are  not  arbitrary. 
It  is  not  possible  to  make  an  exact  dividing  line  on  one  side  of  which  a  variety  will 
do  well  and  on  the  other  side  of  which  it  will  prove  a  failure.  The  ooundary  lines 
are  suggestive  only.  It  is  often  the  case  that  there  will  be  especially  unfavourable 
locations  for  orchards  in  a  milder  district  in  which  it  would  be  safer  to  plant  the 
Tarieties  recommended  for  a  colder  one.  The  planter  should  use  his  judgment  in 
the  matter. 

The  varieties  recommended  in  the  following  list  are  arranged,  as  far  as  possible, 
in  order  of  ripening,  beginning  with  the  earliest.  It  was  only  through  the  kindness 
of  a  large  number  of  Canadian  fruit  growers  that  it  has  been  possible  to  prepare  a 
list  of  the  best  varieties  for  the  different  districts.  These  men  have  given  the  results 
of  their  experience  most  willingly,  and  I  take  this  opportunity  of  again  thanking 
them  publicly  for  their  assistance. 
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PRINCE  EDWARD  ISLAND. 

Commercial. — Arctic,  Bradshaw,  Lombard,  Field,  Quackenboss  or  Glass,  Yellow- 
Egg,  Grand  Duke,  Monarch,  Shropshire  Damson. 

ff 

Additional  Varieties  Suggested  for  Home  Use. — Washington,  Imi)€rial  Gaga,. 
Victoria  and  Reine  Claude. 

Japanese  plums  are  not  reliable. 

NOVA  SOOTIA. 

Counties  of  Cumberland,  Colchester,  Pictou^  Antigonish,  Inverness,  Victoria,. 
Cape  Breton,  Richmond,  Guysborough,  Halifax: — 

Commercial  and  Domestic. — ^Arctic,  Bradshaw,  Imperial  Oage,  Gueii,  Shipper's 
Pride,  Yellow  Egg,  Quackenboss  or  Glass,  Shropshire  Damson. 

Burbank  plums  succeed  in  the  protected  and  most  favoured  localities. 

Counties  of  Hants,  Kings,  Annapolis,  Digby,  Yarmouth,  Shelboume,  Queens, 
Lunenburg : — 

Commercial. — Bradshaw,  Diamond,  Yellow  Egg,  Archduke,  Grand  Duke,  Mon- 
arch, Gk)lden  Drop  (Coes),  Shropshire  Damson. 

Additional  Varieties  Suggested  far  Home  Use. — ^Bradshaw,  Washington, 
Imperial  Gage,  Reine  Claude. 

Some  of  the  most  desirable  Japanese  and  hybrid  plums  are  Red  June,  Abund- 
anoe,  Burbank,  Shiro,  and  Apple,  but  these  are  not  bo  reliable  as  the  European  plum. 

NEW  BRUNSWICK. 

Lower  St.  John  Valley,  Charlotte,  and  Albert  Counties  near  the  coast: — 

Commercial  and  Domestic. — Arctic,  Lombard,  Green  Gage,  Yellow  Egg,  Quadc* 
enhoss,  Glass,  Mount  Royal,  Raynea. 

Remainder  of  New  Brunswick: — 

Americana  and  Nigra. — Aitkin,  BLxby,  Mankato,  Omaha,  Cheney,  Wolf,  Schley, 
Brackett,  Hawkeye,  Stoddard. 

ONTARIO. 

Counties  of  Essex,  Kent,  Bothwell,  Elgin,  Norfolk,  Haldimand,  Welland  and 
Lincoln,  and  the  southern  part  of  the  counties  of  Lambton,  Middlesex,  Oxford  and 
Wentworth. 

Varieties  Recommended  for  Market: — 

European. — ^Bradshaw,  Imperial  Gage,  Shipper's  Pride,  Lombard,  Yellow  Eprg» 
Reine  Claude  (Bavay),  Golden  Drop  (Coes),  Italian  Prune,  Grand  Duke,  Shropshire 
Damson,  Monarch. 

Japanese. — Red   June,   Abundance,   Burbank,   Chabot. 
Additional  Varieties  Suggested: — Shiro  (Hybrid.) 

European.  Varieties  Recommended  for  Horns  Use. — Washington,  Burbank,  Brad- 
shaw, Imperial  Gage,  Reine  Claude  (Baray),  Italian  Prune. 

Counties  of  Wellington,  Dufferin,  Waterloo,  Halton,  Peel  and  Brant  and  the 
eastern  part  of  Oxford,  the  northern  part  of  Wentworth,  the  western  part  of  York 
and  the  southern  part  of  Simcoe. 


Varieties  Recommended  for  Market: — 

Buropean. — ^Bradshaw,  Queii,  Imperial  Gage,  Shipper's  Pride,  Lombard,  Pond, 
Yellow  Egg,  Olasa,  Beine  Claude  (BaTay). 

Additional  Varieti^. — Mount  Boyal,  Raynes. 

Varieties  Recommended  for  Home  Use. — ^Washington,  Burbank,  Bradshaw, 
Imperial  Ghige,  Lombard,  Heine  Claude  (Bayay). 

The  northern  part  of  Lambton,  Middleeez  and  Oxford;  the  counties  of  Perth, 
Huron,  Bruce  and  Qrey  and  the  county  of  Simcoe,  with  the  exception  of  the  extreme 
southern  portion. 

Varieties  Recommended  for  Market: — 

European. — Bradshaw,  Purple  Egg,  Imperial  Gage,  Lombard,  Quackenboas  or 
Glass,  Yellow  Egg,  Reine  Claude  (Bavay),  Monarch,  Grand  Duke. 

Japanese. — ^Burbank. 

Varieties  Recommended  for  Home  Use:'^ 

Washington,  Burbank,  Bradshaw,  Imperial  Gage,  McLaughlin,  Monarch,  Reine 
Claude  (Bavay). 

The  county  of  York,  with  the  exception  of  the  extreme  western  portion,  and  the 
counties  of  Ontario,  Durham,  Northumberland,  Prince  Edward,  Lennox.  Frontenac, 
to  Kingston,  and  Hastings  and  Addington,  within  thirty  miles  of  the  St.  Lawrence 
River;  also  the  southern  portion  of  Victoria  and  Peterborough. 

Varieties  Recommended  for  Market: 

European. — Bradshaw,  Gueii,  Imperial  Gage,  Lombard,  Quackenboss  or  Glass, 
Yellow  Egg,  Reine  Claude  (Bavay),  Monarch. 

Japanese. — ^Burbank. 

Varieties  Recommended  for  Home  Use: — 

Washington,  McLaughlin,  Burbank,  Bradshaw,  Imperial  Gage,  Monarch,  Reine 
Claude  (Bavay),  Shropshire  Damson. 

Counties  of  Leeds,  Grenville,  Dundas,  Stormont. 

Varieties  Recommended  for  Market  and  Home  Use : — 

Americana  and  Nigra. — Aitkin,  Bixby,  Mankato,  Omaha,  Cheney,  Wolf,  Schley, 
Brackett,  Hawkeye,  Stoddard. 

European,  for  trial  in  most  favourable  locations: — Early  Red  Russian,  Lunn, 
Monnt  Royal,  Raynes,  Richland,  Gueii,  Glass,  Arctic,  Lombard,  White  Nicholas. 
Yellow  Egg. 

None  of  the  European  plums  are  very  satisfactory  in  this  district,  as  the  fniit 
buds  of  most  varieties  are  usually  killed  by  winter. 

Japanese  Varieties. — Not  hardy. 

The  counties  of  Victoria,  Peterborough,  Hastings  and  Addington,  except  the 
sou  them  portions;  Manitoulin  and  St.  Joseph  Islands,  and  the  counties  of  Renfrew. 
Lanark,  Carleton,  Russell,  Prescott,  Glengarry. 

Varieties  Recommended  for  Market  and  Home  Use: — 

Americana  and  Nigra. — Earliest  and  best  native  seedlings,  Aitkin,  Bixby,  "Mtiw- 
kato,  Omaha,  Cheney,  Wolf,  Schley,  Brackett,  Hawkeye,  Stoddard. 
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European,  Suggested  for  Trial  in  Moat  Favourable  Locations.— E&Tly  Red 
Russian,  Rowley,  Lunn,  Mount  Royal,  Raynes,  Richland,  Glass,  Montmorency,  White 
Nicholas,  Yellow  Egg,  Perdrigon,  Ungarish.  None  of  the  European  plums  are  very^ 
satisfactory  in  this  district,  as  the  fruit  buds  of  most  varieties  are  usually  killed  by^ 
winter. 

Japanese  Varieties. — Not  hardy. 

MOST  NORTHERLY  DISTRICTS. 

Nigra, — ^Best  early  native  seedlings,  Aitkin,  Cheney. 

QUEBEC. 

Counties  of  Pontiac,  Wright,  and  Ottawa,  south  of  latitude  46°,  also  the  counties- 
or  Argenteuil,  Two  Mountains,  Terrebonne,  L'Assomption,  and  Montcalm,  Joliette^ 
Berthier,  M^skinonge,  and  St.  Maurice,  within  25  miles  of  the  St.  Lawrence  River. 

Varieties  Recommended  for  Market  and  Home  Use: — 

Americana  and  Nigra. — Earliest  and  best  native  seedlings,  Aitkin,  Bixby,  Man- 
kato,  Omaha,  Cheney,  Wolf,  Schley,  Brackett,  Hawkeye,  Stoddard. 

European,  Suggested  for  Trial  in  Most  Favourable  Locations: — 
Early  Red  Russian,  Rowley,  Lunn,  Mount  Royal,  Raynes,  Richmond,  Glass,  Mont- 
morency, White  Nicholas,  Yellow  Egg,  Perdrigon,  Ungarish. 

None  of  the  European  plums  are  very  satisfactory  in  this  district,  as  the  fruit 
buds  of  most  varieties  are  usually  killed  by  winter. 

Japanese  Varieties. — Not  hardy. 

Coimties  of  Huntingdon,  Beauharnois,  Chateauguay,  Jacques  Oartier,  Laval,, 
llochelaga,  Chambly,  Laprairie,  Napierville,  St.  Johns,  and  the  western  part  of  Iber- 
ville and  Missisquoi. 

Varieties  Recommended  for  Market  and  Home  Use: — 

Americana  and  Nigra. — Earliest  and  best  native  seedlings,  Aitkin,  Bixby,  Man- 
kato,  Omaha,  Cheney,  Wolf,  Schley,  Brackett,  Hawkeye,  Stoddard. 

For  Trial  or  Home  Use  in  Most  Favourable  Locations: — 

European. — Queen  May,  Brodie,  Perdrigon,  Ungarish,  Lunn,  Mount  Royal,. 
Raynes,  Montmorency*,  Arctic,  Glass,  Yellow  Egg,  Richland,  Early  Red  Russian,. 
White  Nicholas,  Lombard,  Damson. 

Japanese  Varieties. — Not  hardy,  except  in  most  favourable  places. 

Counties  of  Vercheres,  Richelieu,  Yamaska,  St.  Hyacinthe,  Rouville,  Bagot,. 
Drummond,  Richmond,  ShefFord,  fiherbrooke,  Brome,  Stanstead,  and  the  eastern  part 
of  Iberville  and  Missisquoi,  and  the  western  part  of  Compton. 

Varieties  Recommended  for  Market  and  Home  Use: — 

Americana  and  Nigra. — Best  early  native  seedlings,  Bixby,  Mankato,  Omaha,. 
Cheney,  Wolf,  Soihley,  Hawkeye,  Stoddard,  Brackett 

European,  for  Trial  and  Home  Use  in  Most  Favourable  Districts — Mount 
Royal,  Raynes,  Montmorency  Glass,  Richland,  Early  Red  Russian,  White  Nicholas, 
Yellow  Egg,  Damson. 

Japanese  Varieties. — Not  hardy. 

Counties  of  Nicolet,  Arthabaska,  Wolfe,  the  eastern  part  of  Compton,  and  the 
trounties  of  Beauee,  Megantic,  Dorchester,  Lotbiniere,  Levis  and  Bellechasse. 
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Varieties  Recommended  for  Market  and  Home  Use: — 

Americana  and  Nigra. — ^Best  early  native  seedlings,  Aitkin.  Bixby,  Mankato, 
Omaha,  Cheney,  Wolf,  Schley,  Braekett,  Hawkeye,  Stoddard. 

European,  Suggested  for  TricU  and  Home  Use  in  Most  Favourable  Locations. — 
Mount  Royal,  Raynes,  Montmorency,  Lunn,  Queen  May,  Early  Red  Russian,  White 
Nicholas,  Yellow  Egg,  Arctic,  Ungarish. 

Japanese  Varieties. — ^Not  hardy. 

Counties  of  Montmagny,  L'Islet,  Eamouraska,  most  of  Temiscouata,  Bonaventure, 
and  Gaspe,  on  the  Bay  of  Chaleur  side  of  Gaspe  Basin. 

Varieties  Recommended  for  Growing  near  the  8t.  Lawrence  River: — 
European. — ^Arctic,  Washington,  Bradshaw,  Green  Gage,  Mpntmorency,  Lombard, 
French  Damson,  Quackenboss,  Grand  Diike. 

Additional  Varieties  Suggested. — Mount  Royal,  Raynes. 

Varieties  Recommended  for  Home  Use: — 

Mirabelle  precoce,  Washington,  Imi)erial  Gage,  Green  Gage,  Montmorency, 
Arctic,  Lombard,  French  Damson. 

Varieties  Recommended  for  Growing  Inland: — 

Americana  and  Nigra. — ^Best  early  native  seedlings,  Aitkin,  Bixby,  Mankato, 
Omaha,  Cheney,  Wolf,  Schley,  Braekett 

Counties  of  Champlain,  Portneuf,  Quebec,  Montmorency*  Charlevoix,  and  Chi- 
coutimi,  east  of  the  St.  Maurice  River,  and  southwest  of  Lake  St.  John  and  the  St. 
Lawrence  River. 

Varieties  Recommended. — ^Best  early  native  seedlings,  Aitkin,  Omaha,  Cheney, 
Bixby,  Mankato,  Braekett. 

Near  the  St.  Lawrence  River,  especially  in  the  vicinity  of  Quebec  and  below  and 
on  the  Island  of  Orleans,  the  following  European  varieties  would  give  more"  or  less 
satisfaction : — Washington,  Green  Gage,  Arctic,  Montmorency.  Mount  Royal,  Rasrnes, 
Lombard,  Damson. 

North  of  latitude  46**  as  far  as  plums  will  grow;  also  the  northeastern  part  of 
Temiscouata,  Rimouski,  and  Matane. 

Varieties  Suggested. — Best  early  native  seedlings,  Aitkin,  Odegard,  Bixby,  Man- 
kato, Cheney,  Omaha. 

MANITOBA. 

Varieties  Recommended. — Cheney,  Aitkin,  Odegard,  Assiniboine,  and  best  seed- 
lings of  Manitoba  native  plum. 


SOUTHERN    MANITOBA. 

Varieties  Recommended.— Cheney,  Aitkin,  Odegard,  Assiniboine,  and  best  native 
seedlings;  also  Sand  Cherry  and  Compass  Cherries,  which  are  more  like  plums  than 
cherries.  There  are  a  number  of  promising  varieties  among  Hansen's  hybrid  plums, 
such  as  Etopa,  Hanska,  Opata,  Sapa,  Kaga,  and  Owanka. 

-    SASKATCHEWAN. 

Varieties  Recommended.— Cheney,  Aitkin,  Odegard,  Assiniboine,  and  best  seed- 
lings of  Manitoba  native  plum. 
48060— 5i 
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ALBERTA. 

isiisi  BBcommended. — ^BoBt  seedliii^  of  Manitoba  native  plum,  Cheney,  Ait- 
kiB«  Od^^an^  and  AjBsiniboine. 

BtmSH    COLUMBIA:     YkSOOVTER   ISLAND — SOUTHERN    PART. 

Gommercial, — Most  profitable:    Englebert,  Italian    Pnina      Others:    Diamond, 
Pond,  Golden  Drop  (Gee's),  Grand  Duke. 

Additional  Varieties  for  Domestic  Use. — Peach,  Washington. 

LOWER  MAINLAND. 

Commercial. — Most  profitable :  Monarch,  Italian  Prune.  Others :  Bradshaw,  Dia- 
mond, Golden  Drop  (Coe's),  Grand  Duke. 

Additional  Varieties  for  Home  Use. — ^Peach,  Green  Gage,  Imi)erial  Gage,  Wash- 
ington. 

DRY  DISTRICTS,  including  Lytton,  LUlooet,  Spence's  Bridge,  Kandoops,  Ohanagan  Lake, 

Kettle  River  Valley. 

Gommercial. — ^Most  profitable:  Italian  Pruna  Others:  Bradshaw,  Pond,  Dia- 
mond, Gueii,  Monarch,  Grand  Duke,  Golden  Drop  (Coe's). 

Additional  varieties  for  Home  Use. — ^Peach,  Victoria,  Yellow  Egg. 

WEST   KOOTENAT. 

Gommercial. — ^Bradshaw,  Pond,  Diamond,  Monarch,  Grand  Duke,  Italian  Prune, 
one  of  the  most  profitable. 

Additional  Varieties  for  Home  Use  Especially. — ^Peach,  Washington,  Victoria, 
and  Keine  Claude. 

Japanese  varietiee  snooeed. 

SHUSWAP  LAKE  DISTRICT. 

Commercial. — Bradshaw,  Yellow  Egg,  Gueii,  Lombard,  Pond,  Italian  Prune. 

Additional  Varieties  for  Home  Use  Especially. — Peach,  Washington,  Victoria, 
Reine  Olaude. 

NEWER  AND  COLDER  DISTRICTS. 

Hardiest  Varieties  for  Trial. — ^Arctic,  Bradshaw,  Gueii,  Lombard,  Yellow  Egg, 
Qaaokenbofis  or  Glass. 

DESCRIPTIONS  OF  VARIETIES. 

The  following  descriptions  were,  most  of  them,  made  by  the  author  from  speci- 
mttis  either  grrown  at  the  Central  Experimental  Farm  or  in  other  parts  of  Canada. 
In  some  ca^eB,  howerer;  especially  among  the  European  plums,  the  descriptions  were 
obtained  from  other  sources  which  are  considered  reliable.  Where  these  descriptions 
are  used  the  author's  name  is  given.    The  varieties  which  are  described  are  divided 


into  the  various  groupe  to  which  they  belong.  They  are  limited  to  those  mcotioned 
is  the  district  lUta,  with  the  exception  of  a  few  new  kinds  oonsidend  prvmising,  bat 
which  have  not  been  tested  long  enough  to  recommend,  and  a  few  of  the  older 
Tarieties. 

EUBOPKUr  T1KIKT1KS. 

Abegu/eit.  Plum  seedling  from  Henry  E.  Wright,  Summerside,  P.E.I. — Form 
round  oval;  size  large;  cavity  medium  depth  and  width;  suture  distinct,  slightly 
depressed;  apex  slightly  depressed;  colour  yellow,  well  covered  with  deep  red; 
dots  obscure;  bloom,  none  on  apecimens  received;  akin  moderately  thin,  rather  toogbj; 
flesh  yellow,  juicy;  stone  medium  to  below,  oval,  flattened,  oling;  sweet,  rich  flavour,, 
quality  very  good.  A  handsome  plum  and  one  worth  testing.  Raised  from  stone  of 
a  pinm  from  California.    Bore  first  time  in  1903.    Tree  a  fast  grower.    Ripens  a  few 
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C8)  (S)  (4) 

Shawiiur  fait  iiimia  in  atones  of  varietim  of  Ameriokiw  plunu;  ll)  Wolf,  (2)  Vui  Bur«n, 

(3)  VoroDwh  Seedlinft.  i*)  Wyuit.  (5)  YoaPinite  Vellow.  (R|  YaHeniite  Pnrpl», 

(7)  De  Soto,  (8)  RollinKBtuae,  (9)  H»«kBye. 

days  later  than  Moore's  Arctic  and  earlier  than  Lombard.    Tree  6  to  /  years  old  from 
seed  in  1903.    Domeetica  group. 

Agen. — A  very  old  French  variety  of  unknown  origin. 

'  Fruit  late,  season  short;  one  and  one-half  inches  by  one  and  one^ight  inchea 
in  size,  obovate.  the  base  necked,  halves  equal,  cavity  shallow,  narrow,  flaring;  suture 
very  shallow,  indistinct;  apex  roundish  or  Rattened;  color,  reddish  or  violet-purple^ 
overapread  with  thin  bloom:  dote  numerous  amall.  brown,  obscure,  clustered  about 
the  apex  aud  Jntereperaed  between  russet  flecks:  stom  thick,  seven-eighths  inch  long, 
glabrous,  adh^ing  well  to  the  fruit;   skin  tbta,  tough;    flesh  greenish  yellow,  tender. 


34 

sweet,  aromatic;  very  good  to  best;  stone  semi-free  or  free,  seven-eighths  inch  by 
one-half  inch  in  size,  oval,  flattened,  with  pitted  surfaces,  rather  abrupt  at  the  base 
and  apex;  ventral  suture  somewhat  narrow,  furrowed,  with  distinct  wing;  dorsal 
suture  widely  grooved.'    (Plums  of  New  York.) 

The  tree  is  an  upright,  spreading  variety,  and  very  productive,  and  one  of  the 
best  for  prunes  though  the  fruit  is  rather  small  in  some  places. 

Amaryllis  (Seedling  of  Mirabelle). — Fruit  above  medium  to  large,  roundish  to 
heart-shaped;  cavity  medium  depth  and  width,  abrupt;  stem  medium  to  long,  moder- 
ately stout;  suture  distinct,  slightly  depressed;  apex  rounded;  colour  greenish  yellpw; 
dots  moderately  numerous,  indistinct;  skin  moderately  thick,  moderately  tender; 
flesh  yellow,  juicy;  stone  medium  size,  oval,  cling;  sweet,  rich  flavour,  quality  very 
good.  Grown  from  seed  of  Mirabelle  in  189D.  Began  to  bear  in  1896.  Tested  Sep- 
tember 30,  1912.    Originated  by  Aug.  Dupuis,  Village  des  Aulnaies,  P.Q. 

Arctic  (Moore's  Arctic). — Fruit  medium  to  below  medium  in  size,  roundish  or 
somewhat  oval ;  colour,  dark  purple,  almost  black ;  bloom  thin,  blue ;  suture  indistinct; 
flesh  greenish  yellow,  juicy,  moderately  sweet;  quality  medium;  season  early  Septem- 
ber. Tree  vigorous  and  a  good  cropper.  Hardier  than  some  European  plums,  but  not 
•desirable  where  the  best  varieties  succeed,  as  it  is  too  small  and  not  good  enough  in 
quality. 

Bradshaw  (Niagara?). — Fruit  above  medium  to  large,  obovate;  dark  purplish  red 
with  a  bluish  bloom ;  dots  few ;  cavity  narrow,  shallow ;  stem  medium  length  moder- 
ately stout;  suture  distinct  but  shallow;  apex  rounded;  skin  rather  thick,  tough; 
flesh  greenish  yellow,  juicy,  moderately  firm,  sweet,  with  a  rich  flavour;  stone  semi- 
cling;  quality  good.  Season  middle  of  August  to  first  week  of  September.  Tree  a 
strong  upright  grower,  and  very  productive. 

Brodie. — Fruit  below  medium  size,  almost  round;  colour,  dark  purple  with  a  blue 
bloom;  dots  obscure;  suture  merely  a  distinct  line;  skin  thin,  tender,  flesh  greenish 
yellow,  juicy,  moderately  firm,  sweet,  rich  flavour;  stone  small,  roundish,  semi-cling; 
quality  good  to  very  good;  season  second  and  third  weeks  of  September.  A  good 
dessert  plum,  but  rather  small  for  market.  Specimens  received  from  R.  Brodie, 
Montreal,  Que.  Tree  has  been  on  Mr.  Brodie's  place  since  his  grandfather's  time. 
Thought  to  be  a  seedling. 

Diamond. — Fruit  medium  to  large,  oval;  colour,  dark  blue,  and  a  heavy  blue 
bloom;  dots  obscure;  cavity  narrow,  abrupt;  stem  short  to  medium,  rather  stout; 
suture  merely  a  distinct  line,  not  depressesd;  flesh  yellow,  moderately  juicy;  quality 
medium.  Season  medium.    Tree  a  strong  grower  and  very  productive. 

Early  Red  Russian, — Fruit  medium  size  oval;  cavity  narrow,  shallow,  abrupt; 
stem  medium  length  slender ;  suture  an  indistinct  line,  no  depression ;  apex  rounded ; 
colour  dull  purplish  red;  dots  moderately  numerous,  yellow,  distinct;  bloom  thin» 
blue;  skin  fairly  thick,  moderately  tender;  flesh  yellowish  green,  juicy;  stone  medium 
size,  long,  oval,  cling;  moderately  sweet  with  an  acid  aftertaste;  quality  medium 
Season  late  September.  Of  the  Lombard  type.  Imported  from  Eussia  by  Prof.  Budd 
from  Dr.  Kegel,  St.  Petersburg,  during  the  winter  of  1881-2.  Prof.  Budd,  writing  in 
1890,  said  of  this  plum:  'This  was  sent  out  quite  extensively  eight  years  ago  marked 
*' Mixed  Arab."  The  sorts  mixed  were  Early  Red,  White  Nicholas  and  Black  Arab.' 
Most  of  the  trees  proved  to  be  Early  Red  Russian  No.  3.  There  is  still  some  doubt 
regarding  this  plum,  which  may  be  the  variety  sent  out  by  Prof.  Budd  as  White 
Nicholas.  Another  variety,  called  Late  Red,  somewhat  like  this  one,  which  may  be 
the  true  Early  Red,  ripens  at  Ottawa  during  the  last  week  of  August. 

Emerald. — Fruit  above  medium  size,  oval;  colour  yellow;  suture  distinct;  flesh 
yellow,  juicy,  sweet,  good,  rich  flavour;  stone  free;  quality  good  to  very  good.  Speci- 
mens received  on  August  4th,  from  E.  D.  Smith,  Winona,  Ont.   Said  to  ripen  by  the 


36 

end  of  July.     Originated  by  the  late  Warren   Holton,   Hamilton,   Ont.     Has  not 
succeeded  well.  ^ 

Engelbert. — A  seedling  of  the  'Date  Prune/  originating  in  Belgium,  and  of  tne 
prune  type. 

'Fruit  mid-season,  ripening  period  short;  one  and  five-eighths  inches  by  one  and 
three-eighths  inches  in  size;  oval,  swollen  on  the  suture  side,  halves  equal;  cavity 
shallow,  narrow,  abrupt ;  suture  a  line ;  apex  bluntly  pointed  or  roundish ;  color  dark 
purplish  black,  overspread  with  thick  bloom;  dots  numerous,  russet;  stem  three- 
quarters  inch  long,  pubescent,  adhering  well  to  the  fruit ;  skin  thin,  sourish,  separating 
readily;  flesh  golden-yellow,  juicy,  coarse,  rather  firm,  sweet,  pleasant-flavoured* 
sprightly;  good;  stone  one  and  one-eighth  inches  by  five-inches  in  size,  oval  or 
broadly  ovate,  strongly  flattened,  with  roughed  and  deeply  pitted  surfaces,  blunt 
at  the  base  and  ai>ex;  ventral  suture  narrow  strongly  gprooved,  not  prominent;  dorsal 
suture  acute,  with  a  shallow,  often  indistinct  groove.*     (Plums  of  New  York.) 

Tree  productive.    A  good  shipping  plum,  and  doing  well  in  Western  Canada. 

Field, — A  seedling  of  Bradshaw  grown  in  Schoharie  County,  New  York. 

'Fruit  mid-season,  x)eriod  of  ripening  short;  one  and  seven-eighths  inches  by 
one  and  five-eighths  inches  in  size;  oblong-oval,  compressed,  halves  equal;  cavity 
shallow,  narrow,  abrupt;  suture  shallow,  broad;  apex  roundish;  color  dark  purplish- 
red,  overspread  with  a  very  thick  bloom;  dots  numerous,  small,  russet,  clustered 
about  the  apex;  stem  three-quarters  inch  long,  sparingly  pubescent,  adhering  well  to 
the  fruit;  skin  thin,  slightly  sour  separating  readily;  flesh  greenish-yellow,  medium 
juicy,  sweetish,  mild;  of  fair  quality;  stone  clinging,  one  inch  by  five-eighths  inches 
in  size,  ovate,  with  roughened  and  deeply  pitted  surfaces,  blunt  at  the  apex  and  base; 
ventral  suture  broad,  distinctly  furrowed;  dorsal  suture  acute.'  (Plums  of  New 
York.) 

This  variety  has  done  well  on  Prince  Edward  Island,  and  appears  hardier  in 
flower  bud  than  some  other  European  varieties.  The  tree  is  of  an  upright-spreadinp: 
habit  and  quite  productive. 

German  Prune, — ^^ Fruit  small  to  medium;  long  oval;  cavity  very  shallow;  stem 
rather  slender,  medium  long;  suture  hardly  more  than  a  line;  apex  somewhat  pointed ; 
colour  blue;  dots  few,  scattered;  bloom  blue;  flesh  greenish  or  slightly  yellow;  stone 
small,  oval,  pointed,  moderately  flattened,  very  free,  quality  hardly  more  than  fair; 
season  medium;  tree  strong,  tall  grower,  productive.'  (Waugh).  This  has  long  been  n 
popular  plum. 

Glass  (Glass  seedling).  Fruit  large  roundish,  deep  purple  with  a  blue  bloom: 
suture  very  shallow,  indistinct;  stem  medium  length,  slender;  flesh  yellow  with  a 
shade  of  green,  juicy,  moderately  sweet;  skin  medium  in  thickness,  tender;  stono 
medium  size,  cling;  quality  medium.  Season,  second  and  third  weeks  of  September. 
Tree  a  strong  grower  and  productive  where  it  succeeds  well.  Very  similar,  if  not 
identical  with  Quackenboss. 

Golden  Drop  (Coe's  Golden  Drop). — ^  Fruit  large  to  very  larjro;  oval  with  a  short 
neck,  the  two  halves  unequal;  cavity  very  shallow  and  abrupt;  stem  medium  length, 
stout,  suture  deep;  apex  somewhat  depressed;  colour  golden  yellow;  dots  very  many, 
yellow;  bloom  yellow;  flesh  firm,  meaty;  stone  medium  large,  long,  pointed,  somewhat 
flattened,  ribbed  at  the  edge,  half  free;  quality  good;  season  medium  late.  Tree  a 
good  grower  with  large,  coarse,  rough  foliage.'     (Waugh). 

Grand  Duke. — ^' Fruit  large  to  very  large  obovate;  cavity  narrow,  shallow;  stem 
an  inch  long;    suture  rather  deep;   colour  very  dark  blue;   bloom  heavy,  blue;    flesh 
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yellow,  firm;  8tone  oval,  hardly  fiattened  cling;  quality  good;  season  late.  Tree 
moderately  Tigoroiu  with  a  spreading  open  head.  Regarded  by  many  as  one  of  the 
very  best  late  shipping  plums.*  (Waugh).  This  is  a  favourite  plum  in  some  parts  of 
the  best  plum  districts  of  Ontario. 

OreenfUld  (seedling  No.  1,  from  Samuel  Greenfield,  Ottawa  East,  Ont.)* —  Form 
roundish  oval  (broad);  size  large;  cavity  shallow;  snture  indistinct,  no  depres- 
sion; apex  rounded;  colour  dark  purplish  red;  dots  numerous,  small,  yellow;  skin 
thin,  tough:  fiesh  greenish  yellow,  juicy,  sweet;  stone  large,  oval,  cling;  sweet,  good 
flavour;  quality  good  to  very  good.  A  plimi  of  the  Bradahaw  type.  Promisinir. 
Domestics  group. 

Oueii. — 'Fruit  medium  siie;  oval,  cordate;  cavity  shallow;  stem  an  inch  long, 
pubescent;  suture  shallow;  apex  somewhat  pointed;  colour  blue;  dots  not  visible; 
bloom  blue;  flesh  grrnanish  yellow;  stone  medium  size,  roujad  oval,  oblique  pointed, 
cliug;  quality  fair;  season  medium.'  (Waugh). 

Imperial  Gage. — Fruit  medium  to  above  medium  in  size,  roundish;  colour 
yellowish  green;  dots  indistinct ;  cavity  narrow,  medium  d^th;  stem  medium  to  long, 
moderately  stout;  suture  distinct  but  very  slightly  depressed:  skin  fairly  thick, 
rath'^r  tough;  flesh  yellowish  green,  firm,  juicy,  sweet,  rich  flavour;  stone  medium 
size,  oval,  nemi-cling  to  almost  free;  quality  very  good.  Season  early  September. 
Tree  a  strong  grower  and  very  productive. 

Italian  Prune  (Fellenberg). — *  Fruit  medium  to  large,  elliptical,  straighter  on  one 
side  and  longer  on  the  other;  cavity  very  shallow;  stem  nearly  as  long  as  the  fruit; 
suture  shallow;  colour  dark  blue;  dots  not  many,  dull  yellow;  bloom  blue;  skin  thin; 
flesh  greenish  yellow;  stone  medium  size,  oval,  pointed,  rough,  ridged  at  edge,  quite 
free;  quality  good  to  extra;  season  late;  tree  rather  spreading.*  (Waugh). 

This  is  one  of  the  most  satisfactory  European  plums  both  for  home  use  and  for 
market. 

Jefferson, — *  Fruit  medium  to  large,  round  or  roxind  oval;  cavity  very  shallow; 
Stan  medium  short;  suture,  hardly  any;  apex  very  slightly  depressed;  colour  greenish 
yellow;  dots  many,  greenish;  bloom  white;  akin  thin  and  tender;  flesh  yellow;  stone 
mediam  size,  blunt,  with  a  short  neck,  slightly  flattened,  rough,  free;  flavour,  rich 
and  sugaiy;  quality  good  to  best;  season  medium  late;  a  good  tree.'  (Waugh),  One 
of  the  finest  varieties  for  home  use. 

Kingston  Sugar,  from  R.  A.  Marrison,  Cataraqui,  Ont. — Heart-ehaped ;  above 
medium  size,  1^  by  11  inches;  cavity  shallow,  medium  width;  utein  medium 
length;  moderately  stout;  suture  a  distinct  line,  very  slightly  depressed;  apex 
rounded;  green  with  traces  of  yellow;  dots  indistinct;  bloom  moderate,  bluish  skin 
moderately  thick,  moderately  tough;  flesh  yellowish-green,  juicy;  stone  medium  size, 
oval,  cling;  flavour  sweet,  good;  qualiQr  rery  good. 

Said  to  be  hardier  than  Lombard  and  some  other  sorts.  A  promising  plum. 
Heine  Claude  group. 

Lombard. — Fruit  medium  size,  oval,  slightly  flattened  at  ends;  colour  purplish 
red  with  a  thin  blue  bloom;  dots  fairly  numerous,  yellowiah,  diatinct;  stem  short, 
slender;  suture  shallow,  indistinct:  skin  rather  thin,  tender;  fleeh  yellow,  juicy, 
sweet,  but  not  rich,  drm;  stone  medium  nze,  cling;  quality  medium;  season  second 
and  third  weeks  of  September.  Tree  vigorous  and  a  very  heavy  bearer.  One  of  the 
hardiest  of  the  European  plums. 

Lunn  (Montreal  No.  60). — Fruit  received  from  W.  W.  Dunlop,  Outremont  Que.). 
— Fruit  large,  oval,  broad  (round  oval)  ;  cavity  shallow,  medium  width,  slightly  flaring; 
•tern  medium  length,  J-inch,  stout;  suture  a  distinct  line,  very  little  if  any  depreesinn ; 
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apex  rounded,  yery  slightly  flattened;  colour  dark  purple;  dots  fairly  numerous, 
irregular,  indistinct^  brownish;  bloom  moderate,  blue;  skin  moderately  tbick,  tough; 
flesh  yellowish  green,  yery  juicy,  fairly  firm;  stone  large,  oyal.  dinir:  sweet,  rich; 
quality  yery  good.    Season  early  to  middle  of  September.     A  fine  dessert  plum. 

Monarch. — 'Fruit  large,  roundish  oval;  cavity  deep,  broad  rounded;  stem  short 
and  stout;  suture  hardly  visible;  colour  dark  purplish;  bloom  beavy  bluish;  flesh 
yellowish;  stone  free;  quality  good;  season  late.  An  English  variety  lately  intro- 
duced into  this  countzy,  and  thought  to  be  a  valuable  late  shipping  plum.'  (Waugh). 
This  plum  is  well  worthy  of  trial. 

Montmorency  (Reine  Claude  de  Montmorency). — Fruit  medium  size,  almost 
round;  cavity  narrow,  abrupt,  rather  shallow;  stem  short  to  medium,  moderately 
stout;  suture  indistinct,  sometimes  very  slightly  depressed;  apex  rounded  or  slightly 
flattened;  colour  yellow  and  greenish  yellow  before  quite  ripe  with  a  light  orange 
blush  or  dots  of  orange  on  sunny  side;  dots  obscure;  bloom  thin,  white;  skin  moder- 
ately thick,  tough;  fl^  yeDow,  very  juicy,  moderately  firm,  sweet,  rich;  stone  small, 
oval,  almost  free;  quality  Teiy  good. 

Mountain. — ^Fruit  received  from  W.  W.  Dun  lop.  Outremont,  Que. — Fruit 
medium  to  above  "^mI^^it"  sise,  roundish,  flattened  slightly  at  ends;  cavity  medium 
depth  and  width,  slightly  flaring;  stem  medium  t«  long,  moderately  9tout;  suture 
distinct,  usually  slightly  depressed;  apex  slightly  flattened;  colour  greenish  yellow, 
more  or  less  overspread  with  dull  coppery  red;  dots  numerous,  yellow,  distinct;  bloom 
thin,  bluish;  akin  moderately  thick,  tough;  flesh  yellowish  green;  stone  above  medium, 
broad,  roundish*  cling;  sweet,  rich;  quality  very  good.  Season  early  to  middle  Sep- 
tember.    An  excellent  dessert  plum.    Well  worth  propagating. 

Mount  Royal  (Dunlop  54). — Fruit  received  from  W.  W.  Dunlop,  Outremont, 
Qua  Fruit  medium  size,  roundish  flattened  at  stem  end;  cavity  medium  to  open, 
medium  depth,  somewhat  flaring;  stem  short  to  medium,  moderately  stout;  suture 
distinct,  very  slightly  depressed;  apex  rounded,  slightly  flattened;  colour  dark  purple; 
dots  numerous,  irregular,  distinct;  bloom  blue,  moderate:  skin  moderately  thick, 
fairly  tender;  flesh  greenish  yellow,  juicy,  firm,  sweet,  moderately  rich  flavour;  stone 
below  medium,  roundish,  cling;  quality  good.  Season  early  to  mid-September. 
Should  be  a  good  shipping  plum. 

MeLaugklin. — ^Fruit  medium  size,  round  or  even  obkte;  cavity  shallow,  with  a 
ridge  around  the  stem;  stem  strong,  rather  long:  suture  very  shallow;  apex  very 
slightly  depressed;  colour  greenish  yeUow  with  a  pink  blush;  dots  many,  greenish; 
bloom  white;  skin  thin;  flesh  yellow;  stone  medium  size,  oblique  oval,  slightly  flat- 
tened, rough,  cling;  flavour  rich,  sugary;  quality  extra.  Season  medium.  Tree  hardy 
and  a  fairly  good  grower.     (Waugh.) 

One  of  the  best  varieties  for  home  use,  the  quality  being  exceptionally  good.  It 
is  of  the  Qreen  Oage  type. 

Peach. — 'Fruit  early;  thick-set,  without  a  neck;  one  and  seven-eights  inches  in 
diameter;  roundish,  slightly  angular,  halves  equal;  cavity  deep,  wide,  compressed; 
suture  shallow,  distinct;  apex  flattened  or  depressed,  color  dark  purplish-red;  over- 
spread with  thin  bloom;  dots  numerous,  large,  conspicuous;  stem  eleven-sixteenths 
inch  long,  glabrous,  adhering  weO  to  the  fruit;  akin  tough,  adhering;  flesh  golden 
yellow,  medium  juicy,  firm,  solnaeid,  mild;  good;  stone  free,  one  inch  by  three- 
quarteEB  inch  in  size,  roundish  oval,  flattened,  with  rough  and  pitted  surfaces,  blunt 
at  the  base  and  apex;  ventral  suture  wide,  prominent,  often  distinctly  winged;  dorsal 
suture  with  a  wide,  deep  grove.'    (Plums  of  New  York.) 

The  Peach  is  an  old  variety  of  unknown  origin.  In  Canada  it  is  grown  mainly 
on  Vancouver  Island  and  the  Lower  Mainland  of  British  Columbia,  where,  though 
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very  susceptible  to  rot,  it  succeeds  very  well.    The  tree  is  a  very  vigorous  grower  and 
moderately  productive. 

Peters  (Peters'  Yellow  Gage). — Fruit  medium  to  large;  round  oval;  cavity 
medium,  shallow,  abrupt;  stem  long,  pubescent;  suture  shallow;  apex  slightly 
depressed;  colour  greenish  yellow,  sometimes  with  a  slight  blush;  dots  many,  yellow; 
bloom  white;  skin  thin;  flesh  greenish  yellow;  stone  medium,  oval,  pointed,  hardly 
flattened;  cling;  quality  good  to  best.  Season  early.  Tree  moderately  vigorous  and 
upright.    A  good  amateur  variety  of  the  Green  Gage  type.     (Waugh.) 

This  has  succeeded  well  in  District  Ko.  3. 

Pond  (Pond's  Seedling). — Fruit  very  large;  inearly  oval,  but  tapers  slightly 
towards  cavity;  colour  purplish  red;  bloom  purplish;  dots  numerous,  dull  yellow, 
distinct  but  not  prominent ;  cavity  narrow,  shallow ;  stem  medium  lengfth,  fairly  stout ; 
suture  distinct  and  but  slightly  depressed;  skin  thick,  rather  tough;  flesh  yellow, 
juicy,  sweet,  good  flavour;  stone  large,  rough,  cling;  quality  good.  Season  early 
September.    Tree  a  strong  grower  and  quite  productive. 

Quackenhoss, — Fruit  medium  size  or  larger;  round  oval;  cavity  shallow,  flaring; 
stem  rather  long;  suture  a  line;  colour  blue;  dots  blue;  bloonxblue;  skin  thin;  flesh 
greenish;  stone  oval,  pointed,  flattened,  cling;  quality  fair  to  good.  Season  medium. 
A  good  rapid  growing  tree  and  fairly  productive,     (Waugh.) 

Ripens  in  Ontario  in  second  and  third  weeks  of  September. 

Queen  May. — Fruit  large,  roundish,  almost  perfectly  round;  colour  greenish 
yellow  splashed  with  pale  green  when  not  ripe;  bloom  thin,  pale  bluish;  dots  small, 
pale,  indistinct;  cavity  narrow,  medium  depth;  stem  medium  length  to  rather  long, 
fairly  stout;  suture  indistinct;  apex  rounded;  skin  moderately  thick,  tough;  flesh 
greenish  yellow,  very  juicy,  moderately  firm,  sweet,  rich  flavour;  stone  medium  size, 
almost  oval,  cling;  quality  very  good;  season  September.  Tree  a  strong,  moderately 
spreading  grower,  fruiting  heavily  when  young,  but  does  not  live  very  long.  A  very 
promising  dessert  plum.  Specimens  received  from  N.  E.  Jack,  Chateauguay  Basin, 
Que.,  who  is  growing  trees  received  from  Thos.  Clark,  Chateauguay.  Thought  to 
be  a  seedling. 

Raynes  (Dunlop  53). — Fruit  received  from  W.  W.  Dunlop,  Outremont,  Que. — 
Fruit  above  medium  to  large;  oval,  long,  flattened  on  side  of  suture;  cavity  medium 
depth  and  width,  abrupt ;  stem  medium  length,  moderately  stout ;  suture  distinct,  slightly 
depressed;  apex  rounded;  colour  dark  reddish  purple;  dots  small,  numerous,  indis- 
tinct; bloom  moderate,  blue;  skin  thin,  tender;  flesh  yellowish  green,  firm,  fairly 
juicy;  stone  above  medium  to  large,  long,  oval,' free;  moderately  sweet;  quality  above 
medium.  Season  early  to  middle  of  September.  A  prolific  bearer  and  should  be  a 
good  shipper.     A  prune  plum. 

Heine  Claude  (Bavay). — Fruit  large,  roundish,  slightly  flattened  at  ends;  colour 
greenish  yellow  with  green  splashes;  bloom  thin,  pale;  suture  medium  depth;  stem 
short,  stout;  flesh  yellow,  juicy,  melting,  sweet,  rich,  very  good  flavour;  stone  free; 
quality  very  good;  season  late  September  to  early  October.  Tree  vigorous,  very  pro- 
ductive. One  of  the  best  both  for  home  use  and  for  market. 

Richland. — Fruit  medium  to  above  medium  size,  oval;  cavity  narrow,  medium 
depth,  abrupt;  stem  medium  length,  2-inch,  slender;  suture  a  distinct  line,  no  depres- 
sion; apex  rounded;  colour  deep  purplish  red;  dots  fairly  numerous,  yellow,  indistinct; 
bloom  moderate,  blue;  skin  thick,  fairly  tender;  flesh  greenish  yellow,  juicy,  moder- 
ately firm;  stone  medium  size,  oval,  flat,  cling;  sweet  but  not  rich;  quality  above 
medium.  Season  middle  of  September.  Hardier  than  most  European  sorts.  Origin- 
ated on  the  farm  of  Randall  Elden,  Richland,  Pennsylvania. 
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Rowley, — Fruit  above  medium  size,  round,  dark  purplish  red  with  a  bluish  bloom; 
dots  obscure;  suture  an  indistinct  line;  apex  rounded;  skin  thin,  moderately  tough; 
flesh  yellow,  moderately  juicy,  firm,  sweet  rich  flavour;  stone  medium  size,  oval,  slightly 
flattened,  cling;  quality  good  to  very  good.  Season  end  of  August  and  first  week  of 
September.  A  promising  seedling  originated  by  Jos.  Rowley,  Cummings  Bridge,  Ont. 
(near  Ottawa).    Said  to  fruit  well  nearly  every  year. 

Shropshire  (Damson). — Fruit  small,  oval,  cavity,  hardly  any;  stem  about  one- 
half  inch  long;  suture  none;  colour  dark  blue;  dots,  none  visible;  bloom  blue;  skin 
firm;  flesh  greenish,  sour;  stone  small,  oval,  turgid,  cling;  quality  fair.  Tree  a  good 
grower  and  enormously  productive.     (Waugh.) 

This  is  a  popular  damson  in  Canada. 

Splendor, — *  Was  originated  by  Luther  Burbank  in  1886  from  a  oro^s  between 
Pond  and  Agen.  In  1893  it  was  sold  under  the  name  Cross-bred  Prune  A.P.-318,  to 
Stark  Brothers,  Louisiana,  Missouri,  who  introduced  it  the  following  year  under  its 
present  name.  The  fruit  is  twice  the  size  of  Agen,  ovoid,  compressed;  dark  purple: 
bloom  heavy;  flesh  yellow,  rich,  sweet;  freestone;  hangs  well  to  the  tree,  and  ripens 
its  crop  all  together.'     (Plums  of  New  York.) 

Sugar. — A  seedling  of  the  Agen  plum  originating  with  Luther  Burbank,  Santa 
Rosa,  Calif.  *  Fruit  intermediate  in  time  and  length  of  ripening  season;  small,  ovate 
or  oval,  halves  equal;  cavity  shallow,  narrow,  abrupt;  suture  shallow,  often  a  line; 
apex  roundish  or  pointed;  colour  dark  reddish-purple  changing  to  purplish-black, 
covered  with  thick  bloom;  dots  numerous,  small,  light  russet,  inconspicuous;  stem 
slender,  long  pubescent,  adhering;  skin  thin,  tender,  separating  readily;  flesh  golden 
yellow,  juicy,  coarse,  fibrous,  tender,  sweet,  mild,  good  to  very  good;  stone  light 
coloured,  with  a  tinge  of  red,  thin,  of  medium  size,  ovate,  flattened,  rough  and 
pitted  surfaces,  blunt  at  the  base,  acute  at  the  apex;  ventral  suture  rather  narrow, 
distinctly  furrowed,  slightly  winged;  dorsal  suture  with  a  wide,  deep  groove. 
(Plums  of  New  York.) 

Tree  a  vigorous,  spreading  grower  and  productive  where  it  succeeds  well.  It  is 
used  quite  extensively  in  prune  making  in  the  Pacific  States,  and  has  been  planted 
to  a  limited  extent  in  British  Columbia. 

Ungarish. — Fruit  above  medium  to  large;  long  oval;  cavity  narrow,  shallow, 
abrupt;  suture  distinct,  very  slightly  if  at  all  depressed;  apex  round;  colour  dark 
purple;  dots  moderately  numerous,  indistinct,  brown;  bloom  moderate,  blue;  skin 
fairly  thick,  tender;  flesh  greenish  yellow,  firm,  fairly  juicy;  stone  large,  long,  oval, 
free;  moderately  sweet;  quality  above  medium.  Season  middle  of  September.  Intro- 
duced by  Prof.  Budd  from  C.  H.  Wagner,  Riga,  Russia. 

This  plum  is  somewhat  like  the  Raynes  (Dunlop  53).  A  prune  plum.  Promising 
on  account  of  hardiness. 

Washington. — Fruit  large,  roundish,  slightly  flattened  at  ends;  colour,  greenish 
yellow  with  a  pink  blush  on  sunny  side;  dots  obscure;  cavity  narrow,  shallow;  stem 
short,  stout;  suture  distinct  and  slightly  depressed;  skin  tough;  flesh  greenish  yellow, 
firm,  juicy,  sweet,  rich;  stone  medium  size,  roundish,  almost  or  quite  free;  quality 
very  good.  Season  early  to  mid- September.  Tree  a  strong  grower  with  a  roundisli 
top. 

Yellow  Egg. — Fruit  large  to  very  large,  oval;  colour  deep  yellow;  bloom  white; 
dots  small,  numerous,  indistinct;  cavity  shallow,  ridged;  stem  long,  moderately  stout, 
suture  distinct,  slightly  depressed ;  skin  thick,  rather  tough ;  flesh  yellow,  juicy,  sweet ; 
stone  large,  oval,  cling;  quality  good.  Season  end  of  August  to  early  September.  Tree 
vigorous  and  productive. 
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JAPANESE  VARIETIES. 


Abundance. — ^Fruit  large,  roundifih;  bright  to  deep  red  with  a  yellow  ground; 
dots  numerous,  yellow,  prominent;  carity  narrow,  abrupt;  stem  medium  length,  rather 
stout;  suture  distinct;  apex  pointed;  skin  thin,  moderately  tender;  flesh  yellow,  juicy, 
firm,  sweet,  rich;  stone  oval,  ding.  Quality  good  to  very  good.  Season  August  10  to 
25.    Tree  a  strong  upright  grower,  an  early  bearer  and  productive. 

Burbank. — Fruit  large  to  very  large,  roundish;  colour  deep  red  with  dark  red  on 
sunny  side  and  about  cavity,  on  a  yellow  ground;  dots  numerous,  small,  distinct, 
yellow;  stem  mediion  length;  suture  merely  a  distinct  line;  apex  sometimes  pointed; 
skin  thin,  moderately  tender;  flesh  yellow,  firm,  juicy,  sweet,  good  flavour;  stone 
roundish,  cling;  quality  good.  Season  latter  part  of  August,  a  few  days  after  Abund- 
ance. Tree  an  exceptionally  vigorous  grower,  very  branching,  and  bears  early  and 
heavily.  One  of  the  most,  if  not  the  most,  satisfactory  of  the  Japanese  plums.  The 
flower  buds  appear  hardier  than  most  European  varieties. 

Chabot. — Fruit  medium  to  large,  roundish,  heart-shaped;  colour  deep,  rather  dull 
red;  dots  numerous,  small,  yeDow;  cavity  narrow;  stem  abort,  stout;  suture  fairly 
distinct;  apex  usually  rounded;  skin  moderately  diiek,  tough;  flesh  yellow,  juicy, 
firm,  sweet;  stone  below  medium  size,  oval,  cling;  quality  good.  Season  late.  Tree  a 
strong  upright  grower  and  bears  weD.  This  variety  is  one  of  the  later  introductions 
and  has  proven  one  of  the  best  of  the  Japanese  plums. 

Oyama  (seedling  of  Red  June). — Form  roundish  to  broad  oval;  size  medium; 
cavity  narrow,  medium  depth,  abrupt;  suture  a  distinct  line,  not  depressed;  apex 
rounded;  colour  deep  red  aD  over;  dots  obscure;  Uoom  thin,  pale  bluish;  skin  moder- 
ately thick,  moderately  tender,  bitter;  flesh  yellow,  firm,  juicy;  stone  small,  oval, 
cling;  sweet,  not  of  rich  flavour;  quality,  medium  to  above  medium.  May  be  useful 
on  account  of  hardiness  of  fruit  buds.  Triflora  group.  Originated  at  the  Central 
Experimental  Farm. 

Red  June, — Fruit  medium  to  below  in  size,  roimdish,  somewhat  flattened;  colour 
deep  to  dark  red;  dots  small,  yellow,  numerous;  cavity  deep;  stem  short,  moderately 
stout;  suture  distinct  but  ahallow;  skin  thin,  tender;  flesh  pale  yellow,  firm,  juicy, 
briskly  sub-acid  with  little  richness;  stone  small,  roundish,  cling;  qufUity  medium. 
Season  last  week  of  July  to  first  week  of  August.  Tiee  moderately  spreading.  A 
medium  bearer.  This  plum  is  valuable  on  account  of  its  extreme  earliness.  This 
variety  was  received  at  the  Central  Ezperimentftl  Farm  under  the  name  of  Botan 
and  Shiro-smomo.  The  flower  buds  are  hardier  than  most  European  varieties,  but 
although  there  is  usually  much  bloom  comparatively  little  fruit  sets,  probably  because 
blossoms  are  self-sterile. 

Togo  (seedling  of  Red  June). — ^Form  roundish,  somewhat  heart-shaped;  size 
sbove  medium;  cavity  narrow,  medium  depth,  abrupt;  suture  an  indistinct,  sometimes 
distinct,  line,  no  depression;  apex  slightly  flattened;  colour  deep  red;  dots  numerous, 
small,  indistinct;  bloom  moderate,  Uuish;  skin  moderately  thick,  tough;  flesh  yeUow, 
firm,  juicy;  stone  medium  size,  oval,  slightly  flattened,  cling;  sweet,  acid  next  skin; 
quality  good.  A  promising  plum.  Larger  than  Red  June  and  better  in  quality. 
Handsome.  Named  Togo  August  31,  1904,  in  honour  of  Admiral  Togo.  Triflora 
group.    Originated  at  the  Central  Experimental  Farm. 

AMERICANA   VARIETIES. 

Alma  (Caro  seedling). — Oval;  large,  1}  x  11  ins.;  cavity  narrow,  abrupt,  medium 
depth;  stem  slender,  medium  length,  )  in.;  suture  a  distinct  line,  not  depressed;  apex 
rounded;  yellow,  thinly  washed  nearly  aU  over  with  bright  red;  dots  few,  small, 
yeDow;  bloom  thin,  bluish;  skin  thick,  tough;  flesh  yellow,  juipy;  stone  above  medium 
size,  oTal,  flattened,  cling;  flavour  sweet,  rich,  but  skin  slightly  astringent  and  acid; 
ality  good.    Americana  group.    A  handsome  plum. 
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American  Eagle. — Fruit  abore  medium  size,  roundish;  cavity  narrow,  medium 
depth;  suture  a  fairly  distinct  line;  apex  rounded;  colour  deep  purplish  red;  dots 
numerous,  small,  yellow;  bloom  moderate,  pale  blue;  skin  thick  and  toug^h;  fleah  deep 
yellow,  juicy;  stone  medium  size,  oval,  slightly  flattened,  cling;  sweet,  rich  flavour; 
<3u&lity  good.  Season  mid-September.  Would  be  more  promising  if  colour  were 
brighter. 

AsBtniboin  (seedling  of  Wild  Hum  of  Manitoba,  originating  at  the  South  Dakota 
Experimental  Station). — An  early,  large  fruited  variety.  Fruited  and  ripened  at 
Indian  Head,  Sask.,  1912. 

Bender, — ^Fruit  large,  oval,  slightly  compressed;  colour  dark  red;  dots,  very  many, 
dun  yellow;  bloom  thick,  Uue;  cavity  shallow;  sutuie  obaolete;  akin  thick,  tough; 
flesh  yeUow;  stone  large^  oval,  flat,  quite  free;  quality  good;  season  rather  early;  tree 
very  rigorous,  with  very  large,  fine  healthy  foliage;  veiy  productive.    (Waugh«) 

Planted  at  the  Central  Experimental  Farm  in  1900.  Has  been  highly  praised  by 
some  growers. 

Bixhy. — ^Fruit  above  medium  to  large,  roundish;  cavity  narrow,  medium  depth; 
suture  rather  indistinct,  slightly  depressed;  apex  rounded;  colour  yellow,  more  or  less 
covered  with  bright  red;  dots  numerous,  small,  yellow;  bloom  fairly  heavy;  skin 
moderately  thick,  rather  tender;  flesh  deep  yellow,  juicy;  stone  medium  size,  oval  in 
outline,  considerably  flattened,  cling;  sweet  but  not  rich  in  flavour,  no  astringency; 
quality  good;  season  late  August  to  early  Septraiber. 

A  very  handsome,  early  plum.  Chief  fault  is  unevenness  of  ripening.  Makes 
good  preserves. 

Bomberger. — Form  roundish  to  broad  oval;  si^e  very  large;  cavity  shallow, 
narrow;  suture  a  distinct  line;  apex  rounded;  colour  yeflow,  more  or  less  oovered 
with  deep  lively  red;  dots  few,  small,  yellow,  distinct;  bloom  medium;  skin  thick, 
tough;  flesh  deep  yellow,  juicy;  stone  medium  size,  oval,  flat;  sweet  and  rich;  quality 
very  good.  A  very  handsome  plum.  More  attractive  than  Hawkeye.  Promising. 
Americana  group. 

Boitncer. — ^Fruit  very  large  to  laige,  roundish,  somewhat  heart-shaped;  cavity 
medium  width,  shallow;  suture  a  distinct  line;  apex  pointed;  colour  uniformly  deep, 
purplish  red  all  over;  dots  numerous,  yellow,  distinct;  bloom  moderate;  skin  thick, 
tough;  flesh  deep  yellow,  juicy;  stone  large,  flat,  oval,  cling;  sweet,  rich,  very  good 
flavour;  quality  very  good;  season  mid  to  late  September. 

A  seedling  of  Yosemite  Purple  originated  at  the  Central  Experimental  Farm. 

A  rather  late  variety. 

Brachett — ^Form  roundish,  flattened  at  ends;  large  to  very  large;  cavity  medium 
width,  shallow;  stem  i  inch,  slender;  suture  a  distinct  line,  no  depression;  apex 
flattened,  indented;  colour  yellow  almost  entirely  overspread  with  deep  purplish  red; 
dots  numerous,  yellow,  distinct;  bloom  moderate,  bluish;  skin  thick,  tough;  flesh 
deep  yellow,  meaty,  juicy;  stone  above  medium,  roundish,  flattened,  cling;  sweet,  rich, 
good  flavour;  quality  good. 

Of  the  same  character  as  Oren  and  Bouncer,  but  is  better  than  either  of  them. 

Caro. — Fruit  large,  roimdish;  cavity  narrow,  medium  depth;  suture  fairly 
distinct;  colour  bright  red,  showing  yellow  in  patches;  dots  numerous,  yellow,  distinct; 
bloom  light;  skin  thick,  moderately  tender;  flesh  deep  yellow,  juicy;  stone  large,  out- 
line oval,  considerably  flattened;  sweet,  rich,  good  flavour;  quality  good;  season  early 
to  mid-September. 

A  seedling  of  Wolf,  originated  at  the  Central  Experimental  Farm. 

A  promising  seedling.    More  attractive  than  Wolf  and  better  in  quality. 
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City. — Fruit  above  medium  size,  roundish,  somewhat  heart-shaped;  cavity 
medium  width,  deeper  than  most;  suture  a  distinct  line,  slightly  compressed;  colour 
yellow,  almost  covered  with  deep  red;  dots  numerous,  small,  yellow,  distinct;  bloom 
moderate ;  skin  thick,  moderately  tender,  slightly  astringent ;  flesh  deep  yellow,  juicy, 
sweet;  stone  medium  size,  oval,  considerably  -flattened,  semi-cling;  quality  good. 
Season  mid- September.    Among  the  good  kinds,  but  quite  a  number  are  better. 

Comfort. — Fruit  medium  size,  roundish;  cavity  narrow, . shallow ;  suture  merely  a 
distinct  line;  apex  rounded;  colour  uniformly  deep  red  all  over;  dots  indistinct; 
bloom  moderate;  skin  very  thick,  tough;  flesh  deep  yellow,  juicy;  stone  medium  size, 
oval,  considerably  flattened,  cling;  sweet,  good  flavour;  quality  good.  Season  mid- 
.September  to  October.  A  firm  plum,  but  not  large  enough  to  be  one  of  the  best. 
Keeps  better  than  most.  . 

Consul. — Form  large,  roundish;  cavity  narrow,  medium  depth;  suture  a  distinct 
line;  apex  rounded;  colour  deep  red;  dots  moderately  numerous,  yellow,  distinct; 
bloom  light;  skin  rather  thick,  tough;  flesh  deep  yellow,  juicy,  sweet;  stone  medium 
size,  oval,  considerably  flattened,  almost  free;  quality  good.-  Season  late  September  to 
early  October.  A  seedling  of  Wolf  originated  at  the  Central  Experimental  Farm. 
Will  probably  prove  a  useful  l^te  plum. 

Corona  (Oaro  seedling). — ^Large;  oval,  lopsided;  cavity  medium  size,  shallow; 
suture  slightly  depressed,  lopsided  apex  knobbed,  irregular;  greenish  yellow  over- 
spread with  bright  red;  predominant  colour  red;  dots  indistinct;  bloom  moderate; 
skin  thick,  tough,  slightly  bitter;  flesh  yellow  to  greenish  yellow,  firm,  juicy,  meaty, 
sweet,  sprightly  flavour;  quality  good;  stone  large,  flattened,  cling.  Season  late 
September.     Originated  at  the  Central  Experimental  Farm. 

A  very  promising  plum,  large,  of  attractive  appearance,  of  firm  texture.  Should 
prove  to  be  a  good  shipper. 

CottrelL — Fruit  above  medium  to  large,  oblong  and  roundish  to  heart-shaped; 
cavity  narrow,  medium  depth;  suture  a  distinct  line;  apex  rounded;  colour  yellow, 
almost  covered  with  bright  red;  dots  rather  numerous,  small,  yellow;  bloom  medium; 
skin  moderately  thick,  tender;  flesh  pale  yellow,  juicy;  stone  medium  size,  oval,  much 
flattened,  cling;  sweet,  good  flavour;  quality  good.  Season  early  to  mid- September. 
Promising,  makes  a  good  preserving  plum  and  as  attractive-looking. 

One  of  the  most  promising  seedling  plums  that  fruited  of  those  originated  at 
Ottawa  is  a  seedling  of  the  Carp,  which  is  a  seedling  of  the  Wolf;  a  description  of 
this  follows: — 

Dara  (Oaro  seedling). — ^Roundish  to  oval;  large;  cavity  open,  medium  depth; 
suture  a  distinct  line,  very  slightly  depressed;  apex  rounded;  colour,  yellow,  mottled 
and  thinly  washed  with  red ;  dots  obscure ;  skin  thick,  moderately  tender ;  flesh  yellow, 
juicy;  stone  medium  size,  oval,  almost  free;  sweet,  pleasant  flavour,  skin  acid;  good 
quality.  A  good  late  plum.    Originated  at  the  Central  Experimental  Farm. 

De  Sota. — Fruit  medium  to  above  medium  in  size,  roundish,  somewhat  heart- 
shaped,  slightly  flattened;  cavity  narrow,  medium  depth;  suture  a  distinct  line; 
colour  deep  yellow,  well  washed  with  deep  red  or  dark  red ;  dots  obscure ;  bloom  slight ; 
skin  moderately  thick,  fairly  tender;  flesh  deep  yellow,  juicy;  stone  medium  size, 
oval,  considerably  flattened,  cling;  sweet,  good  flavour;  quality  good.  Season  mid  to 
late  September.  A  good  plum  on  account  of  its  quality  and  great  productiveness,  but 
is  not  as  large  as  it  should  be  to  be  one  of  the  best. 

Don. — Fruit  large,  roundish;  cavity  narrow,  medium  depth;  suture  a  distinct 
line;  colour  uniformly  deep,  lively  red  all  over;  dots  numerous,  small,  distinct; 
bloom  moderate;  skin  thick,  tough;  flesh  deep  yellow,  juicy,  firm ;  stone  medium  size, 
oval,  somewhat  flattened,  cling;  sweet,  rich,  good  flavour;  quality  very  good.  Season 
late  September  to  October.  A  seedling  of  Wolf,  originated*  at  the  Experimental  Farm. 
A  very  promising  plum.    One  of  the  best  late  plums  fruited  here. 
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Dr.  Dennis, — ^Fruit  above  medium  to  large,  somewhat  heart-shaped,  flattened>; 
cavity  narrow,  medium  depth;  suture  a  distinct  line;  apex  rounded;  colour  deep  red; 
dots  small,  numerous,  distinct;  bloom  moderate;  skin  thick,  rather  tough;  flesh  deep 
yellow,  juicy;  stone  large,  flat,  broad,  cling;  moderately  sweet,  slightly  astringent; 
quality  above  medium.  Season  mid  to  late  September.  A  good  variety  but  not  as 
promising  as  some. 

Firmana  (Consul  seedling). — Large;  oval,  wedge,  slightly  lo'psided;  cavity 
medium  to  large,  medium  dopth;  suture  indistinct;  apex  flattened,  yellow,  mottled 
and  washed  with  carmine-red;  predominant  colour  carmine-red;  dots  few,  medium 
size,  around  apex;  bloom  moderate;  skin  medium  thick;  flesh  yellow,  firm,  somewhat 
dry;  sweet  to  insipid  flavour;  quality  medium;  stone  large,  bean-shaped,  flattened, 
free;    season  late  September.     Originated  at  the  Central  Experimental  Farm. 

A  plum  possessing  pre-eminently  the  characteristics  of  a  good  shipping  fruit. 
Ten  fruits  weighed  ten  ounces. 

FitzToy  (Rollingstone  seedling) — Form  roundish,  slightly  heart-shaped,  flattened; 
size  above  medium  to  large ;  cavity  narrow,  shallow,  abrupt ;  suture  a  distinct  line,  no 
depression ;  apex  rounded ;  colour  yellow,  well  washed  with  deep  red',  dots  numerous, 
small,  yellow,  distinct;  bloom  moderate;  skin  thick,  moderately  tender;  flesh  rather 
pale,  yellow,  juicy;  stone  above  medium  size,  flattened,  roundish  to  oval,  practically 
free;  sweet;  quality  good.  A  good  plum,  but  cracks  some,  which  may  be  against  it. 
Freeness  of  stone  a  good  point.  Americana  group.  Originated  at  the  Central 
Experimental  Farm. 

Forest  Garden. — ^Fruit  medium  size,  roundish;  cavity  narrow,  medium  depth; 
suture  a  distinct  line ;  apex  rounded ;  colour  yellow,  almost  entirely  covered  with  dark 
purplish  red;  dots  small,  numerous,  yellow;  bloom  moderate;  skin  thick,  tough;  flesh 
deep  yellow,  juicy,  sweet;  stone  medium  size  to  small,  oval,  considerably  flattened, 
cling;  quality  good.  Season  early  to  mid  September.  Plum  not  attractive  enough 
to  be  promising. 

Gaylord. — Fruit  above  medium  to  large,  roundish,  somewhat  heart-shaped;  cavity 
narrow,  shallow;  suture  a  distinct  line,  very  slightly  depressed;  apex  pointed;  colour 
deep,  dull  red  on  yellow  ground;  dots  obscure;  bloom  moderate;  skin  thick,  rather 
tough,  slightly  astringent;  flesh  deep  yellow,  juicy;  stone  medium  size,  oval,  consider- 
ably flattened,  semi-cling;  sweet,  good  flavour;  quality  good.  Season  mid-September. 
Would  be  promising  if  colour  were  more  attractive. 

Gloria  (Wolf  seedling). — Form  oval  to  oblong,  somewhat  flattened;  size  large; 
cavity  narrow,  shallow,  abrupt;  suture  a  distinct"  line;  apex  rounded;  colour 
uniformly  bright  red  all  over,  or  yellow  mottled  with  red;  dots  few,  yellow,  small, 
distinct;  bloom  thin,  bluish;  skin  thick,  tough;  flesh  deep  yellow,  juicy;  stone  large, 
almost  or  quite  free,  oblong,  considerably  flattened;  sweet;  quality  good.  Owing  to 
its  large  size  and  the  almost  freeness  of  stone,  this  is  a  promising  variety.  Americana 
group.    Originated  at  the  Central  Experimental  Farm. 

Hammer. — Fruit  large,  roundish  to  oval ;  cavity  narrow,  medium  depth ;  suture  a 
line,  rather  indistinct;  colour  uniformly  deep  red  all  over;  dots  numerous,  yellow, 
distinct,  prominent;  bloom  heavy;  skin  thick  and  tough;  flesh  deep  yellow,  juicy, 
meaty,  sweet;  stone  below  medium  size,  oval,  considerably  flattened,  cling;  quality 
good.  Season  late  September.  A  very  handsome  plum  having  more  the  flavour  of 
Miner  than  Americana.  This  variety  cracks  badly  on  the  trees,  otherwise  it  would  be 
one  of  the  most  promising. 

Hawkey e. — Fruit  large,  roundish;  cavity  shallow,  narrow;,  suture  merely  a  dis- 
tinct line ;  apex  rounded ;  colour  yellow,  more  or  less  covered  with  purplish  red ;  dots, 
small,  indistinct;  bloom  medium;  skin  thick,  moderately  tough;  flesh  deep  yellow, 
juicy;  stone  large,  broad,  much  flattened,  cling;  sweet,  good  flavour.  Quality  good. 
Season  mid  to  late  September.     One  of  the  best. 
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Hazel  (Gloria  seedling). — Large;  rounded  OTate;  cayity  shallow,  medium;  suture 
indistinct,  fairly  clearly  lined;  apex  rounded;  yellow,  generally  entirely  orerspread 
with  a  dull,  rich  red;  predominant  colour  dull,  rich  red;  dots  medium  to  large, 
distinct,  yellow;  hloom  moderate;  skin  thick,  tough,  hut  agreeable;  flesh  golden 
yeUow,  juicy^  moderately  firm;  9weet  flavour;  good  quality;  stone  large,  elongated 
ovate,  flattened.  Season  mid-September.  Originated  at  the  Central  Ezx)erimental 
Farm. 

A  yery  attractive  plum  of  considerable  promiae. 

Joseph  (seedling  from  Joseph  Rowley,  Sr.,  Cummings  Bridge,  Ont.). — ^Form 
oval,  flattened;  very  large;  cavity  shallow,  medium  width;  suture  a  distinct 
line,  not  depressed;  apex  rounded^  almost  pointed;  yellow  more  or  less  washed  and 
mottled  with  attractive  red;  dots  numerous,  yellow,  distinct;  bloom  medium;  skin 
moderately  thick,  moderately  tender;  flesh  yellow,  juicy;  atone  above  medium  size, 
oval,  almost  free;  flavour  sweet,  rich,  good;  quality  very  good  for  an  americana  plum. 

An  American  plum  of  the  largest  size.  Attractive  in  appearance  and  one  of  the 
best  in  quality.    Very  promising. 

Came  up  in  Mr.  Rowley's  garden  in  1904.  Bore  in  1907  one  plum.  In  1908  two 
dozen  plums.  Measures  li  inches  around  base  1908.  No  American  plum  trees  near, 
but  may  have  grown  from  a  pit  of  American  plum.    September  24,  1908. 

Kieth. — Form  oval,  somewhat  heart-shaped;  size  above  medium  to  large;  cavity 
narrow,  shallow;  suture  a  distinct  line,  not  depressed;  apex  rounded,  almost  pointed; 
colour  yellow  almost  entirely  covered  with  deep  red;  dots  obscure;  bloom  light,  lilac; 
skin  thick,  tough;  flesh  deep  yellow,  juicy;  stone  medium  size,  roundish,  cling;  flavour 
sweet,  rich;  quality  good.    Not  as  good  as  some  others. 

Kilmore  (Yosemite  Purple  seedling). — Size  large;  form  roundish,  slightly  flat- 
tened; cavity  medium  depth  and  width;  suture  a  distinct  line;  colour  bright  purplish 
red;  dots  moderately  numerous,  yellow,  distinct;  bloom  moderate;  skin  moderately 
thick,  moderately  tough;  flesh  deep  yellow,  juicy;  stone  above  medium,  oval,  consid- 
erably flattened,  almost  free;  sweet,  rich,  good  flavour;  quality  good.  Promising. 
Season  medium  late.    Originated  at  the  Central  Exx>erimental  Fann. 

Lester  (De  Soto  seedling). — Roundish,  one  side  a  little  longer  than  other; 
medium  to  above  medium  in  size;  cavity  narrow,  shallow;  suture  a  distinct  line  only: 
apex  rounded;  yellow  more  or  less  covered  with  bright  red;  dots  moderately  numerotis. 
small,  yellow,  rather  indistinct;  bloom  moderate,  bluish;  skin  moderately  thick,  rather 
tough;  flesh  deep  yellow,  juicy;  stone  below  medium  size,  semi-cling,  roundish,  con- 
siderably flattened;  sweet,  good  flavour;  quality  good.  Season  mid-September.  Worth 
keeuping  on  account  of  quality  and  productiveness.  A  promising  plum.  Originated 
at  the  Central  Experimental  Farm. 

Lottie. — Form  roundish;  size  large;  cavity  shallow,  narrow;  suture  an  indistinct 
line;  apex  slightly  flattened;  colour  yellow,  mottled  and  washed  with  red;  dots  obscure; 
bloom  slight;  skin  thick,  tough;  flesh  sweet,  juicy;  stone  medium  size,  roundish,  semi- 
cling;  sweet,  rich;  quality  good.  A  handsome  plum  of  good  quality.  Propagate. 
Americana  group. 

Major. — Seedling  of  Wild  Plum  of  Manitoba,  originated  at  the  Experimental 
Farm,  Brandon,  Man.  A  very  early  variety  of  good  quality,  though  rather  small  in 
size. 

Manlcato. — ^Fruit  above  medium  to  large,  roundish;  cavity  narrow,  medium 
depth;  suture  a  distinct  line;  apex  rounded;  colour  deep,  dull  red  with  a  moderately 
heavy  bloom;  dots  numerous,  small,  yellow;  bloom  rather  heavy;  skin  thick,  tough; 
flesh  deep  yellow,  juicy,  sweet,  good  flavour,  not  astringent;  stone  large,  flat,  semi- 
cling;  quality  good.  Season  late  August  to  early  September.  Better  in  quality  than 
Bixby,  but  not  as  handsome.    A  good  early  plum.    Promising. 
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Marler  (Caro  seedling). — ^Roundish  to  oval;  large  for  Americana,  IJ  x  IJ  ina.; 
carity  shallow,  medium  width;  stem  medium  length,  moderately  stout;  suture  a 
distinct  line,  not  depressed;  stem  more  persistent  than  with  most  varieties;  apex 
slightly  depressed;  yellow,  covered  with  bright  crimson;  dots  numerous,  yellow,  con- 
spicuous; bloom  pinkifih;  skin  thick,  but  moderately  tender;  flesh  yellow,  firm,  juicy; 
stone  medium  size,  oval,  cling;  flavour  sweet,  rich,  good,  acid  next  skin;  quality  good. 
Americana  group.    Originated  at  the  Central  Experimental  Farm. 

A  handsome  plum,  and  on  account  of  firmness  and  good  quality  should  be  useful. 
Hangs  on  tree  well. 

Milton. — ^Fruit  medium  to  large,  oval,  bright  to  rather  deep  red;  dots  numerous, 
small,  yellow,  prominent;  suture  merely  a  distinct  line;  skin  thin  but  tough;  flesh 
yellow,  juicy,  sweet;  stone  medium  size,  cling;  quality  medium  to  good.  Season  last 
week  of  August.  Tree  a  strong  grower  and  very  productive  where  fruit  buds  are  not 
injured  by  winter.    Wildgoose  group. 

New  Ulm. — ^Fruit  large,  roundish,  pointed  or  somewhat  heart-shaped;  cavity 
narrow,  shallow;  suture  merely  a  distinct  line;  apex  rounded,  almost  pointed;  colour 
yellow,  more  or  less  covered  with  bright  purplish  red;  dots  numerous,  small,  yellow; 
Uoom  moderate;  akin  thick,  tough;  flesh  deep  yellow,  juicy,  sweet;  stone  medium 
siz^  eval,  considerably  flattened,  cling;  quality  good.  Season  early  to  mid-September. 
A  firm  plum,  and  should  make  a  good  shipper.  Too  thick  and  tough  in  the  skin  for 
home  use. 

Oeheeda. — ^Fruit  medium  to  above  medium  size,  roundish  to  heart-ahaped ;  cavity 
narrow,  shallow;  suture  a  distinct  line;  apex  almost  pointed;  colour,  deep  red  all  over; 
dots  numerous,  small,  yellow;  bloom  rather  heavy;  skin  thick,  moderately  tender; 
flesh  deep  yellow,  juicy;  stone  medium  size,  roundish,  considerably  flattened,  cling: 
sweet,  good  flavour;  quality  good.  Season  early  to  mid-September.  A  firm  plum  and 
should  ship  well. 

Queen  (Golden  Queen). — ^Fruit  very  large,  roundish,  oblong,  bright  golden  yellow 
and  of  the  most  delicious  flavour;  quite  unexcelled  for  canning,  and  very  fine  for 
eating  out  of  hand  or  for  slicing  and  serving  with  sugar  and  cream,  as  for  peaches. 
Ripens  latter  part  of  August  to  September  10.  Tree  is  remarkable  for  its  unusually 
fine,  upright  growth.  (Introducer's  'description.)  Originated  with  H.  A.  Terry, 
Crescent,  la.     Has  given  good  satisfaction  elsewhere. 

Schley,  (Admiral), — ^Form  roundish;  size  very  large;  cavity  narrow,  shallow; 
suture  a  distinct  line;  apex  rounded;  colour  yellow,  well  washed  with  deep  bronzy 
red;  dots  numerous,  small,  yellow,  distinct;  bloom  thin,  bluish;  skin  moderately  thick, 
tough;  flesh  deep  yellow,  juicy;  stone  large,  6val,  flat,  cling;  sweet,  of  a  rich  flavour; 
quality  very  good.  One  of  ihe  best  Americana  plums  yet  tested.  An  improvement 
over  Hawkeye.    Americana  group. 

* 

Silas  Wilson, — ^Fruit  large,  roundish ;  cavity  narrow,  shallow ;  suture  an  indistinct 
line;  apex  rounded;  colour  yellow,  more  or  less  mottled  with  purplish  red;  dots  very 
small,  yellow,  sparse;  bloom  medium;  skin  rather  thick,  moderately  tender;  flesh 
deep  yellow,  juicy;  stone  medium  to  above,  roundish,  broad,  considerably  flattened, 
somi-cling;  sweet,  rich,  good  flavour;  quality  very  good.  Season 'mid  to  late  Septem- 
ber.   One  of  the  best  Americana  plxmis. 

fl^mt^A.— Form  roundish  to  broad  oval;  size  large;  cavity  narrow,  shallow;  suture 
a  distinct  line;  apex  rounded;  colour  yellow,  mottled  and  washed  with  red;  dots 
obscure;  bloom  light;  skin  thick,  moderately  tough;  flesh  yellow,  juicy;  stone  rather 
large,  oval,  nearly  free;  sweet,  rich;  quality  good  to  very  good.  A  good  plum.  Promis- 
ing.   Americana  group. 
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Stoddard,^-FTuit  large  to  very  large,  roundish;  cavity  narrow,  shallow;  suture  a 
distinct  line;  apex  rounded;  colour  deep  yellow,  almost  entirely  covered  with  deep 
purplish  red;  dots  fairly  numerous,  small,  yellow;  bloom  light;  skin  thick,  tough, 
slightly  astringent;  flesh  deep  yellow,  juicy;  stone  medium  size,  broad,  flat,  cling; 
sweet,  good  rich  flavour;  quality  very  good.  Season  late  September.  One  of  the 
largest  aftd  best  flavoured  Americana  plums. 

Sunrise. — Fruit  large,  oval;  cavity  narrow,  shallow;  suture  a  distinct  line,  not 
depressed;  apex  rounded;  colour  yellow,  more  or  less  covered  with  bright  red;  dots 
few,  yellow,  distinct;  bloom  medium,  skin  thick,  moderately  tough;  flesh  deep  yellow, 
juicy,  sweet;  stone  large,  flat,  oval;  practically  free;  quality  good.  Season  mid- 
September.  A  seedling  of  De  Soto,  originated  at  Central  Experimental  Farm. 
Promising  owing  to  freeness  of  stone. 

Swift  (De  Soto  seedling).— Form  broad  oval,  much  flattened;  size  large;  cavity 
narrow,  shallow;  suture  merely  an  indistinct  line;  apex  slightly  flattened;  colour 
yellow,  mottled  and  washed  with  deep  red;  dots  obscure;  bloom  slight;  skin  thick, 
moderately  tough;  flesh  rather  pale  yellow,  juicy;  stone  above  medium,  oval,  semi- 
cling,  almost  free;  flavour  sweet,  pleasant.  A  good  plum  and  worth  propagating. 
Americana  group.     Originated  at  the  Central  Experimental  Farm. 

Terry  (Fr^  Silver). — Fruit  large,  regular,  oval;  surface  smooth  but  not  shiny; 
colour  a  clear  dark  red;  dots  small,  grey;  bloom  thin,  lilac;  cavity  small,  shallow; 
stem,  f  to  1  inch;  suture  indistinct;  apex  rounded;  skin  thin,  tough,  acid  but  not 
astringent;  flesh  flrm  but  melting;  stone  large,  ovate,  pointed;  flattened,  acid  next 
to  stone,  adherent;  flavour  a  mingling  of  Americana  and  Angustif olia ;  quality  good. 
Season  end  of  August.  One  of  the  largest  and  handsomest  native  plums  yet  pro- 
duced. A  very  promising  plum.  (Craig.)  Planted  at  Central  Exx>erimental  Farm 
in  1902. 

U.S. — Form  roundish;  large;  cavity  shallow,  medium  width;  suture  a  distinct 
line;  apex  rounded;  yellow  almost  entirely  covered  with  deep  purplish  red;  dots 
numerous,  yellow,  distinct;  bloom  moderate,  bluish;  skin  thick,  tough;  flesh  yellow, 
juicy;   stone  medium  size,  oval,  cling;   sweet,  good  flavour;   quality  good. 

Of  the  same  type  as  Oreti  and  Bouncer,  but  not  as  good  as  either. 

Van  Buren. — ^Fruit  medium  to  above  medium  size,  almost  round;  cavity  narrow, 
shallow;  suture  only  a  fairly  distinct  line;  apex  rounded;  colour  yellow,  more  or  less 
mottled  and  washed  with  bright  red;  dots  numerous,  small,  yellow;  bloom  light; 
skin  thick,  tough;  flesh  deep  yellow,  juicy,  firm;  stone  above  medium  size,  roundish, 
broad,  much  flattened,  cling ;  sweet,  good  flavour ;  quality  good.  Season  mid-September 
to  October. 

A  handsome  plum.  One  of  the  latest  and  best  keepers. 

Vesta  (Gloria  seedling). — ^Large  to  very  large;  oval;  cavity  medium  to  large, 
shallow;  suture  slightly  depressed,  fairly  clearly  lined;  apex  swollen  opposite  suture; 
yellow  overspread  by  bright  pink  to  dark,  carmine  red;  predominant  colour  light, 
carmine  red;  dots  medium  to  large,  distinct,  yellowish;  bloom  moderate;  skin  thick, 
slightly  bitter;  flesh  yellow,  juicy,  firm,  meaty;  sweet,  distinctive  flavour;  good  quality; 
stone  large,  flattened,  oval,  nearly  free.  Season  late  September.  Originated  at  the 
Central  Experimental  Farm. 

One  of  the  best.  Ten  fruits  weighed  12  ounces.  Attractive,  large,  firm,  of  good 
quality;    skin  somewhat  tough. 
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Weaver, — ^Fruit  above  medium  size,  roundisb,  somewhat  heart-shaped;  cavity 
narrow,  medium  depth;  suture  a  distinct  line;  colour  yellow,  nearly  entirely  over- 
spread with  bright  red;  dots  numerous,  small,  purple;  bloom  light;  skin  moderately 
thick,  tough;  flesh  deep  yellow,  juicy,  sweet;  stone  medium  size,  oval,  considerably 
flattened,  almost  free;   quality  good.    Season  mid-September. 

An  attractive  plum,  but  not  large  enough  to  be  promising. 

Welcome  (seedling  of  De  Soto). — Fruit  above  medium  size,  oval,  flattened  con- 
siderably; cavity  narrow,  shallow;  colour  rich  yellow  more  or  lees  washed  with  red; 
dots  very  small,  yellow,  indistinct;  bloom  thin;  skin  moderately  thick,  fairly  tough; 
flesh  yellow,  juicy,  sweet,  a  pleasant  but  not  rich  flavour;  quality  good;  season  mid- 
September.  A  very  handsome  plum.  Tree  vigorous  and  productive.  Originated  at  the 
Central  Exx)erimental  Farm. 

Wkitaker. — ^Fruit  large,  oval,  somewhat  heart-shaped;  colour  bright  red;  suture 
merely  a  distinct  line;  dots  numerous,  yellow  prominent;  b^oom  thin,  bluish;  skin 
thin,  tough;  flesh  yellow,  juicy,  moderately  flrm,  sweet,  good  flavour;  stone  medium 
size,  long  oval,  cling;  quality  good.  Season  first  and  second  week  in  September, 
does  not  ripen  evenly.  A  handsome  plum.  Tree  vigorous,  spreading  and  productive 
where  fruit  buds  are  not  injured  by  winter.    Wildgoose  gn^oup. 

Wolf, — Fruit  large,  roundish;  cavity  narrow,  shallow;  suture  shallow,  fairly  dis- 
tinct, not  depressed;  apex  rounded;  colour  deep  red;  dots  fairly  numerous,  small, 
yellow,  distinct;  bloom  moderate;  skin  thick,  tough;  flesh  deep  yellow,  juicy,  sweet, 
rich,  good  flavour;  stone  above  medium  size,  outline  oval,  considerably  flattened, 
cling;  quality  good.  Season  early  to  mid-September.  One  of  the  best.  This  does 
not  answer  the  description  of  Wolf  given  by  some  authorities.  Both,  however,  are 
good  plums. 

Wyant. — Fruit  large,  oblong,  flattened;  cavity  narrow,  deep;  suture  a  distinct 
line;  apex  almost  pointed;  colour  deep  red;  dots  numerous,  small  purple;  bloom 
medium ;  skin  rather  thick,  somewhat  tough,  astringent ;  flesh  deep  yellow,  moderately 
juicy,  fairly  sweet;  stone  large,  much  flattened,  oval,  semi-cling,  almost  free;  quality 
medium.  Season  mid-September.  Quality  not  good  enough.  This  plum  is  highly 
recommended  in  the  Western  States,  but  has  not  proven  as  good  as  some  others  here. 

Yosmite  Purple. — ^Fruit  large,  roundish,  somewhat  flattened;  cavity  medium 
depth  and  width ;  suture  an  indistinct  line ;  colour  deep,  dull  purplish  red ;  dots  numer- 
ous, small,  yellow,  distinct;  bloom  moderate;  skin  thick,  but  tender;  flesh  deep  yellow, 
juicy;  stone  medium  size,  oval,  considerably  flattened,  semi-cling;  sweet,  rich  flavour, 
but  somewhat  astringent;    quality  above  medium.     Season  mid  to  late  September. 

Yuieca  (seedling  of  P.  Americana), — Originated  by  N.  E.  Hansen,.  Brook- 
ings, S.D. 

Tree  hardy  and  a  strong  g^rower.  Fruit  roundish,  large;  cavity  medium  width, 
shallow;  stem  long,  slender;  suture  a  distinct  line,  not  depressed;  apex  rounded; 
yellow,  almost  covered  with  lively  crimson;  dots  numerous,  yellow,  distinct;  bloom 
moderate,  bluish;  skin  thick,  moderately  tough;  flesh  yellow,  firm,  juicy;  stone  medium 
size,  roundish,  semi-cling;   flavour  sweet,  rich;    quality  good.     Americana  group. 

An  attractive-looking  plum  of  good  quality.    Rather  promising. 

NIGRA  VARIETIES. 

Aitkin, — ^Fruit  large,  oval;  cavity  narrow,  medium  depth;  suture  obscure;  apex 
pointed ;  colour  uniformly  deep  red  all  over ;  dots  none ;  bloom  none ;  skin  thin ;  flesh 
deep  yeUow,  juicy,  moderately  sweet,  not  rich  or  high  flavoured ;  stone  large,  flat,  oval, 
semi-cling,  no  astringency;  quality  medium  to  above.  Season,  last  week  of  August. 
Tree  only  fairly  productive.  Nigra  group.  The  earliness  of  this  plum  is  the  principal 
point  for  recommendation. 
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Cheney. — ^Fruit  large,  round  to  somewhat  oval,  uneren;  cavity  narrow,  medium 
depth;  suture  merely  an  indistinct  line;  apex  rounded;  colour  uniformly  deep  red 
all  over,  sometimes  paler  on  one  side;  dots  none;  bloom  none;  skin  moderately  thick, 
tough,  not  astringent;  flesh  deep  yellow,  juicy;  stone  medium  size,  flat,  oval,  cling; 
sweet,  moderately  rich  flavour;  quality  good.  Season  late  August  to  early  Septem- 
ber. One  of  the  best.  It  soon  gets  soft,  however,  after  ripening.  Tree  a  strong 
grower,  moderately  productive.    Nigra  group. 

Carsteten. — ^Fruit  medium  size,  roundish,  somewhat  uneven;  cavity  narrow, 
medium  depth;  suture  obscure;  apex  rounded;  colour  yellow,  nearly  covered  with  deep 
red;  dots  obscure;  bloom  none;  skin  thin,  tender;  flesh  yellow,  juicy,  sweet,  good 
flavour;  stone  flat,  roundish,  semi-cling,  almost  free;  quality  good;  season  early  to 
mid-Augu3t.  Tree  vigorous,  productive.  The  earlieet  native  plum  tested,  and  valu- 
able on  this  account.  A  Nigra  seedling,  originated  by  H.  P.  Carstesen,  Billings 
Bridge,  Ont.  (near  Ottawa). 

Rhoda  (Oheney  seedling). — Large;  oval  (regular);  cavity  broad,  moderately  deep 
to  shallow;  suture  slightly  depressed,  faintly  lined;  apex  rounded;  dark  red;  pre- 
dominant colour  dark  red;  dots  small,  numerous,  indistinct;  bloom  none  to  slight; 
skin  fairly  thin,  tough,  peels  when  ripe;  flesh  rich  orange-yellow,  firm,  juicy;  sweet, 
rich,  pleasant  flavour;  good  quality;  stone  broadly  oval,  dark  colour,  semi-free. 
Season  mid-September.    A  good  plum.    Originated  at  the  Central  Experimental  Farm. 

Troy  (Cheney  seedling). — ^Roundish,  large;  cavity  narrow,  shallow;  suture  a 
fairly  distinct  line  very  slightly  depressed;  apex  rounded;  yeUowish,  well  washed  with 
deep  red;  dots  numerous,  small,  ydlow,  distinct;  Uoom  moderate,  bluish;  skin  rather 
thick,  moderately  tender;  flesh  deep  yellow,  juicy;  stone  ahove  medium,  oval,  flat- 
tened; sweet,  good  flavour;  quality  good  to  very  good    Seaaon  mid  September. 

A  promissing  seedling,  better  in  quality  than  Cheney.  Originated  at  the  Central 
Experimental  Farm. 

HYBRID  VARIETIES. 

America  (Prunus  Munsoniana  x  P.  triflora), — Originated  by  Luther  Burbank, 
Santa  Kosa^  Calif. 

*  Fruit  early,  season  of  medium  length ;  one  and  three-eighths  inches  in  diameter, 
roundish  oval,  halves  equal;  cavity  shallow,  flaring;  suture  shallow,  a  distinct  line; 
arex  roundish;  color  dear,  dark,  currant-red  over  golden-yellow,  mottled,  with  thin 
bloom;  dots  numerons,  small,  whitish,  inconspicuous;  stem  slender,  one-half  inch  long, 
glabrous,  adhering  to  the  fruit ;  akin  thin,  bitterish,  separating  readily  from  the  pulp ; 
flesh  yellow,  juicy,  fibrous,  somewhat  tender,  sweet,  not  high  in  flavour;  fair  in 
quality;  stone  clinging,  seven-eighths  inch  by  one-half  inch  in  size,  oval,  pointed, 
with  pitted  surfaces,  broadly  ridged  along  the  ventral  suture;  dorsal  suture  grooved.' 
(Plums  of  New  York.) 

Tree  strong,  spreading  grower  and  very  productive.  Has  been  found  compara- 
tively free  from  rot  in  New  York  State.  Would  be  hardy  only  in  the  warmest  parts 
of  Canada. 

ClimcLx  (Prunus  triflora  x  Prunus  Simonii), — Originated  by  Luther  Burbank, 
Santa  Hosa,  Calif. 

'  Fruit  very  early,  season  short ;  one  and  three-quarter  inches  in  diameter,  cordate 
or  roundish  slightly  compressed,  halves  unequal;  cavity  deep,  abrupt,  regular,  marked 
with  faint,  reddish,  radiating  streaks;  suture  deep,  broad;  apex  pointed;  color  dark 
red,  mottled;  bloom  of  medium  thickness;  dots  numerous,  variable  in  size,  rusaet, 
conspicuous,  clustered  about  the  base;  stem  thick,  nine-sixteenths  inch  long,  glabrous. 


49 

parting  readily  from  the  fruit;  skin  thick,  bitter,  with  a  tendency  to  crack,  separating 
easily  from  the  pulp  only  when  fully  ripe;  flesh  yellowish,  very  juicy,  somewhat  fibrous, 
tender  and  meltings  sweet,  pleasant  flaToured,  aromatic;  good;  stone  adhering,  seven- 
eighths  inch  by  five-eighths  inch  in  size,  somewhat  long-oval^  pointed,  roughish,  con- 
spicuously winged  and  grooved  on  the  ventral  suture;  dorsal  suture  slightly  g^rooved.' 
(Plunaa  of  New  York.) 

A  very  handsome  plmn.  It  is  succeeding  well  in  Southwestern  Ontario,  but  is 
not  as  productive  as  some  others.  The  tree  is  a  strong  flr^ower,  but  somewhat 
straggling  in  habit.    Would  be  hardy  only  in  the  warmest  parts  of  Canada. 

Inpka  (Prunus  americana  x  Prunus  Simanii,  Hansen). — Qlobular,  flattened;  size 
medium,  1^  x  1^  ins.;  cavity  large,  wide,  fairly  deep;  suture  distinct,  depressed; 
apex  slight,  depressed;  dark  plum  colour  (i.e.,  dark  crimson  maroon);  dots  numerous, 
very  distinct,  whitish;  bloom  slight;  skin  thick,  tough,  but  not  astringent  or  bitter; 
fleah  buff  colour  to  whitish;  stone  small,  cling;  very  rich,  velvety,  pear  flavour,  sweet 
and  pleasant;  quality  good. 

A  very  distinctive  flavour  which  might  be  objected  to  by  some  people,  otherwise 
a  good  plum  for  both  dessert  and  culinary  purposes. 

K<iga  (Prunus  americana  x  Prunus  Simonii,  Hansen), — Somewhat  heart-shaped, 
about  size  of  Lombard  or  larger,  IJ  x  1]  ins.;  cavity  deep,  abrupt,  medium  width; 
•uture  a  distinct  line,  very  slightly  depressed;  apex  rounded;  yellow,  entirely  over- 
<ipread  with  deep  crimson;  dots  numerous,  yellow,  distinct;  bloom  bluish;  skin  thick, 
tough;  flesh  greenish  yellow,  firm,  juicy;  stone  below  medium  size,  roundish,  cling; 
quality  above  medium  to  good;  sweet  subacid,  acid  next  stone  and  skin,  spicey,  pear- 
like flavour. 

An  attractive-looking  plum  with  many  Japanese  characteristics.  It  is  highly 
perfumed.  Appears  hardier  in  flower  bud  than  most  European  plums.  Should  make 
a  good  shipping  plum. 

Mtmeheno  (Cheney  x  Manitoha  Plum). — Oval;  size  1|  x  1}  ins.;  cavity  narrow 
medium  depth,  abrupt;  stem  medium  length,  i  inch,  slender;  suture  indistinct;  apex 
rounded;  yellow,  almost  entirely  covered  with  deep  red;  dots  obscure;  skin  moderately 
thick,  moderately  tough;  flesh  yellow,  juicy;  stone  large,  flat,  cling;  briskly  subacid, 
somewhat  astringent,  little  flavour;  quality  medium. 

An  attractive-looking  plum,  and  earlier  than  Cheney.  May  be  useful  on  this 
account.    Cross  by  Dr.  Wm.  Saunders. 

Omaha  (P.  americana  x  P.  triflora). — Originated  by  Theodore  Williams,  Benson, 
Nebraska. 

Tree  hardy,  a  strong  grower  and  productive.  Fruit  buds  hardy.  Fruit  roundish, 
almost  round;  as  large  as  largest  Americana,  1}  by  1}  inches;  cavity  narrow,  medium 
depth;  stem  short,  f-ins.,  moderately  stout;  suture  an  indistinct  line,  little,  if  any, 
depressed;  apex  rounded;  yellow,  entirely  or  almost  entirely  covered  with  attractive 
red;  dots  numerous,  small,  distinct;  bloom  bluish;  skin  moderately  thick,  tough; 
flesh  yellow,  juicy,  tender;  stone  mediimi  size,  oval,  cling;  flavour  sweet,  good  except 
next  stone  and  skin,  where  acid;  quality  good  except  next  skin. 

Appears  to  be  a  blend  of  Americana  and  Japanese.  Fruit  has  perfume  of  Japan- 
ese.   Foliage  of  tree  somewhat  like  Japanese. 

Sapa  (Prunus  Besseyi  x  Sultan,  Hansen). — ^Roundish  somewhat  heart-shaped; 
«ize  li  X  1  in.;  cavity  open,  deep,  abrupt;  stem  slender,  }  in.  long;  suture  a  distinct 
line;  apex  rounded  or  very  slightly  flattened;  purple,  washed  with  dark  purple;  dots 
anmerous^  very  small,  yellow,  indistinct;  bloom  bluish,  thin;  skin  thin,  moderately 
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tough;  flesh  dark  purple,  very  juicy;   stone  medium  size,  oval,  cling;   flavour  briskly 
subacid,  sprightly,  acid  next  skin,  slightly  astringent;    quality  above  medium. 

Tastes  a  good  deal  like  the  better  sand  cherries,  but  is  larger.  Fruit  buds 
evidently  hardier  than  most  Japan  varieties. 

Shiro  (Prunus  Simonii  x  P.  triflora  x  P,  cerasifera  x  P.  Munsoniana). — Origin- 
ated by  Luther  Burbank,  Santa  Eosa,  Calif.,  and  said  to  have  in  it  the  blood  of  the 
Robinson,  Myrobolan,  Apricot  and  Wickson  plums. 

*  Fruit  very  early,  season  short ;  one  and  one-half  inches  in  diameter,  roundish- 
conic,  with  halves  equal;  cavity  intermediate  in  depth  and  width,  flaring,  regular; 
suture  an  indistinct  line ;  apex'  roundish ;  color  light  yellow  becoming  deeper  yellow 
as  the  season  advances,  occasionally  with  a  blush  of  pink,  with  thin  bloom;  dots 
numerous,  very  minute,  whitish,  inconspicuous;  stem  three-eighths  inch  long,  adhering 
to  the  fruit;  skin  thin,  tough,  sour,  occasionally  cracking,  separating  readily  although 
a  thin  coating  of  flesh  is  left  clinging  to  the  skin ;  flesh  light  yellow,  semi-transparent, 
the  stone  being  faintly  visible,  very  juicy,  flbrou^,  somewhat  melting,  sweet,  mild, 
lacks  character  in  flavour;  good;  stone  clinging,  seven-eighths  inch  by  five-eighths 
inch  in  size,  broadly  oval,  flattened,  slightly  elongated  at  the  base,  with  rough  sur- 
faces; ventral  suture  faintly  ridged  and  furrowed;  dorsal  suture  very  slightly 
grooved.'     (Plums  of  New  York.) 

The  tree  is  a  strong  grower  of  an  upright,  spreading  habit  and  productive  where 
it  succeeds  well,  but  it  is  too  tender  except  for  the  warmest  parts  of  Canada. 

Toka  {Prunus  americana  x  P.  Simonii,  Hansen). — Fruit  roundish  to 
heart-shaped;  below  medium  in  size  (1  x  li  inches);  cavity  narrow, 
medium  depth,  abrupt;  stem  medium  length,  slender;  suture  an  indistinct 
line,  very  slightly  depressed;  apex  rounded;  colour  yellow  entirely  covered  with  deep 
red;  dots  very  small,  indistinct;  bloom  thin,  pinkish;  skin  moderately  thick,  tough; 
flesh  yellow,  juicy,  moderately  firm;  stone  medium  size,  oval  cling;  sweet  with  a 
peculiar  aromatic,  pleasant  flavour,  acid  next  skin  and  pit.  Quality  good.  Season 
mid-September.  A  decided  and  rather  unusual  flavour.  Not  large  enough  to  be  very 
promising  unless  very  hardy. 

Tolceya  {Sand  Cherry  x  Chinese  Apricots,  Hansen). — ^Roundish,  almost  oblate, 
flattened  at  ends;  size  1  x  li  ins.;  cavity  deep,  medium  width;  stem  moderately  stout, 
J-inch  long;  suture  an  indistinct  line,  slightly  depressed;  apex  flattened;  dark  red; 
dots  indistinct;  bloom  thin,  bluish;  skin  thin,  moderately  tender;  flesh  greenish, 
juicy;  stone  medium  size,  roundish,  cling;  acid,  bitter  flavour;  quality  below  medium. 
Hybrid  group. 

Not  at  all  agreeable  to  eat  on  account  of  bitterness. 

Wiclcson  {Prunus  triflora  x  P.  Simonii). — Originated  by  Luther  Burbank,  Santa 
Rosa,  Calif.  He  considered  it  a  cross  between  Kelsey  and  Burbank,  but  it  is  thought 
by  others  to  have  the  blood  of  Prunis  Simonii. 

*  Fruit  early  mid-season,  period  of  ripening  long;  variable  in  size,  the  larger 
fruits  about  two  and  one-eighth  inches  in  diameter,  obliquely  cordate,  halves  unequal; 
cavity  deep,  abrupt,  with  yellowish  concentric  rings;  suture  often  prominent  and 
deep,  with  a  prolonged  tip  at  the  apex;  colour  dark  red  over  a  yellow  ground,  indis- 
tinctly splashed  with  darker  red,  mottled  with  thin  bloom;  dots  numerous,  small, 
yellow,  inconspicuous,  densly  clustered  about  the  apex;  stem  thick,  eleven-sixteenths 
inch  long,  glabrous;  skin  thin,  tender,  separating  easily;  flesh  amber-yellow,  juicy, 
coarse,  somewhat  fibrous,  firm,  sweet,  pleasant  but  not  high  in  flavour;  good;  stone 
clinging,  one  inch  by  five-eighths  in  size,  oval  or  ovate,  pointed,  with  pitted  surface; 
ventral  suture  winged;    dorsal  suture  grooved.'     (Plums  of  New  York.) 
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Varieties  of  Plums  which  are  being  tested  at  the  Central  Experimental  Farm, 
Ottawa. 

List  of  Varieties. 


Names  of  Varieties. 

Date  of  Planting  Oldest  Trees. 

EuBOPiAN  Plums. 

Abefifweit 1905 

Amaryllis 1902 

Arab 1898 

Arctic    (Moore's  Arctic) 1899 

Baker  Prune 1899 

Beauty  of  Naples  =  Naples 

Benedict 1906 

Beionnieres 1901 

Bohemian 1898 

Bonne  Ste.  Anne 1895 

Bradshnw 1899 

Brodie 1903 

Canada  Orleans 1898 

Chatan<}na 1899 

Columbia 1898 

Coehet  p^re 1901 

Cnmmunia 1906 

Czar 1900 

Dennisfon  Superb \,  1902 

Diamond 1900 

Diiane  (Dvane's  Purple) 1895 

I?arly  Red  Russian 1895 

Kmerald 1903 

Kmpire 1900 

Kn^lebert  (Prince  Englehert) 1898 

Favorite  Hative 1908 

FpUenberg  =  Italian  Prnne 

Field 1900 

Grneral   Hand  =  Hand 

Gprman  Prune 1895 

niiiBs  (Glass  Seedling) 1898 

Grand  Duke 1898 

Greenfield..   ..• 1905 

Green  Gage 1899 

Giieii 1898 

Hnnd  (General  Hand) 189? 

TTanAzwet9che 1900 

Horrifran 1903 

Irkworth    (Icktrorth  Imperatrice) 1907 

ImneriaJ  Gage 1900 

Italian  Prune  (Fellenherg) 1898 

Janne  tr^  hative  de  Babond 19fts 

.Tohn  A 1895 

JiMy  Green  Gage  (Beine  Claude  liative)  1908 

KinfiTfston 1900 

Krikon 1913 

Lnobin«^ 1903 

Lafcbford '*  1907 

LeiT>sic 1893 

Lincoln 1900 

Lombard 1900 

Lnnn 1903 

MoLanirhlin 1900 

Mallard 1903 

Mirabplle  prA»oce  de  Ploton 1908 

Moldavka   (Blue  Mnldavka) 1895 

Moldnvka    (Yellow  Moldavka,  Voronesh)    1897 

Monarch 1900 

Monroe 1901 

Montmorency    (Reine   Claude   de   Mont- 
morency)  1899 

Moore's  Arctic  =  Arctic 

Mount  Royal 1903 

Mountain 1903 

Napleet  (Beauty  of  Naples) 1900 

Niagara  (Braashaw  7) 1898 


Date  of  Planting  Oldest  Trees. 

Namos  of  Varieties— Continued. 

EuROPiAN  Plums— Continued. 

Outremont 1903 

Paulino  Schleiter 1904 

Perdrigon 1903 

Pond  (Pond's  Seedling) 1900 

Prince  Rnglebert  -  Englebert 

'>uackenbo<w 1898 

)ueen  May :903 

Quebec 1902 

lyn-es 1903 

Red  Egir 1888 

Beine  C!aude  de  Montmorency  ^  Mont- 
morency  

Reine  Claude  dor^e 1906 

Richard  Trotter 1895 

Riohland I8S8 

Rowley J903 

Saratoga 1901 

Shropshire  (Shropshire  Damson) 1898 

Smith's  Early 1897 

Spanish  Kinj? 1906 

Smith's  Octoler 1897 

Tatge 1903 

Ungarish 1888 

Voronesh  Blue 1903 

Voronesh  Yellow 1893 

Wangenheim 190! 

White  Nicholas 1S95 

Yellow  Moldavka  =  Moldavka 

Victoria 1895 

Japanks  Plums. 

Abundance 1  poo 

Berckman's V  ..*  '.'.  1903 

Botan  =  Red  June . 

Burbank ;  1900 

Lnabot lOAji 

Engre \\  1903 

Hale 1903 

Kerr ]t^)^ 

October   (October  Purple) TfH)3 

Red  June iQp^ 

Satsuma 1903 

Shiro-Smomo  =  Red  June..    ..    .'.*   ..    [ 
Willard .'.    ;;  1900 

Americana  Plums. 

Admiral  Dewpy lo^j 

Admiral  Schley ',   ''   "*   \\  ^ni 

Advance *]  100*^ 

Alma lOfl" 

American  Eagle .'.   *.   ..   [[  ipo.^} 

Anderson 1007 

Atkins '*    .  *    ']   "  1907 

Bailey '   [[  ipo«j 

Render }9(^ 

Bixbv *'   '/   |so?j 

Blackhawk [[  ipnjj 

Bomberper [[  if>f>i 

Ronncer 1C05 

Brackett *  191)3 

Brittlewood  No.  1 1901 

BritfJeirnnd  iVo.  2  =  U.  S 

BriHlewood  No.  3 190J? 

Brooklyn 1903 
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List  of  Varieties. — Concluded, 


Data  of  Planting  Oldwt  Treea. 

Names  of  Varieties— Continuad. 

Ambkicana  Plumb— ConttntMd. 

Bryan  CW,  J.) 19W 

Bndd  (Prof.) 1905 

Caro 18W 

Champion 180& 

City 1895 

Coinage 19W 

Colorado  {Colorado  Queen) 1606 

Colman 19W 

Comfort MM 

ConAul ISOS 

Cook  Choice 1908 

Corona 1W7 

Cottrell IfiW 

Craig  (Prof.) 1908 

Cyclone 1901 

Dara VM 

Deepcreek 1896 

Dennie  (Dr.) 1886 

De  Soto 188B 

Diana 1901 

Don 1806 

Dnnlap  (DurUap's    No.  1) ..    ..  1896 

Eldorado 1901 

Emma 1901 

Etta 1901 

Firmana 1907 

Fitaroy 1907 

Forest  Garden 1890 

Free(»tone 1901 

Free  Silver  m  Terrj 

Galena 1896 

Gaylord 1806 

Gloria 1907 

Golden 1000 

Oolden  Queen  »  Queen 

Hammer 1896 

Hanson 1901 

Hawkeye 1898 

Hazel 1900 

Holt 1901 

Hunt 1808 

Irene 1896 

Ironclad 1805 

Jessie 1804 

Jewell 1010 

Joseph lOlS 

Jolia 1901 

Kennedy  Bed 1807 

Kickapoo 1900 

Kieth 1908 

Eilmore 1000 

Lambert  (Lambert's  Red) 1607 

Large  Bed  Sweet  =  Plank 

Leatherskin 1907 

L«va]  Tender 1001 

Leonard 1807 

Lester 1909 

LUlie 1901 

Lottie 1901 

Lonisa 1901 

Mankato 1806 

Marcellns 1001 

Marjorie 1903 

Marler 1907 

Mary 1901 

Maude  Lacey 1908 

Mollie 1001 

Mood 1099 


Date  of  Planting  Oldeet  Trees. 
Names   of   Varieties— Conttnusci. 


Amisicana  "Plvmb— Concluded. 

Nellie 1806 

NeUie  Blanche 1901 

Newton  Egg 1697 

New  Ulm 1806 

Ocheeda 1806 

Old  Gold 1807 

Omega 1001 

Pearl 1901 

Peffer  Premimm 1806 

Plank   (Large  Bed  Sweet) 1607 

Purple    Tosemite    (Yosemite   Purple).. 

Quaker 1806 

Queen  (Golden  Queen) 1001 

Reel 1001 

Rockford 1602 

EU)lling8tone 1888 

Ruby 1000 

Sada 1001 

Silas  Wilson 1806 

Smith 1001 

Speer 1888 

Stella 1903 

Stoddard 1801 

Sunrise 1895 

Swift 1007 

Terry'e  De  Soto 1008 

Terry  (Free  SUver) 1902 

U.  8.  (BrittUwood  No.  2) 1901 

Value 1908 

Van  Buren ISOO 

Van  Deman 1806 

VesU 1909 

Warren 1901 

Weaver 1806 

Welcome 1907 

Wolf 1888 

Wyant 1800 

Yellow  Americana 1907 

Yellow  Sweet 1896 

Yotemite    Purple  ■■  Purple    Tosemite. . 
Yuteca 1907 

NioiA  Plumb. 

Aitkin 1607 

August 1609 

Brandon  Ruby 1903 

Carstesen    (Earliest) 1000 

Cheney 1800 

Gopon 1007 

Manitoba  No.  4 1895 

Manitoba  No.  5 1695 

Milki  Seedling 1890 

Odegard 1901 

Rhoda ..  1907 

Smith  Bed 1900 

Snelling 1691 

Victor 1907 

Whyte 1898 

Mixn-uKi  Plums. 

Bestorall 1006 

Carver 1895 

Clinton 1896 

Col.  W^iWsr  -  Wilder 

Esther 1896 

Forest  Rose 1880 
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List  of  Varieties — Continued. 


Date  of  Planting  Oldest  Trees. 

Names  of  Varieties — Continued. 

MiNBE-UKB  Vlvub— 'Concluded. 

Wall  (Idol) 1895 

Iroquois 1895 

Miner 1895 

Nebraslca 1895 

Oren 1900 

Prairie  Flower 1895 

Rachel 1897 

Snrprise 19O0 

Wier   (Wier's  Large  Bed) 1895 

Watlakd-ukb  Plumb. 

Benson  (Mollie) 1901 

Golden  Beauty 1895 

Moreman 1888 

Reed 1895 

WiLDOoosB  Plumb. 

Downing  (Charles) 1898 

DnnJop  (No.  t) 1895 

James  Vick 1897 

Milton 1898 

Ronlette 1899 

Sophie 1895 

Van  Honten 1901 

Whitaker 1895 

Wilder  (Col.) 1901 

Wildgoose 1898 

Hybrid  Plums. 

America    {Botan  x  Bohinson) 1901 

Ames   (P.   americana  x  P.  triflora)..    ..1901 

Apple   (Parentage  unknown) 190'' 

Bartlett   (Delaware  x  P.  Simonii) 1901 

Bursoto   (Burbank  x  DeSoto) 1973 

Chalco  (P.  Simonii  x  Burhank) 1903 

Chereeoto   (P.   Besseyi  x  DeSnfo) 19il 

Climax    (Botan  x  P.  Simondii) 1901 

Combination  (P.  triflora  x  f) 1903 

Composs    Cherry      (Prunus     Besseyi   x 

Miner) 1901 

Doris   (Parentage  unknown) 1903 

Dnke  (P.  Munsoniana  x    1) 1903 


Date  of  Planting  Oldest  Trees. 

Names  of  Varieties — Concluded. 

Htbbid  Plumb— Concluded. 

Excelsior   (Kelsey  x  Wildgoose) 1903 

Ezaptan   (P.  Besseyi  x  Sultan) 1913 

First   (Parentage  uncertain) 1903 

Fourth  of  July 1913 

Freeche.  •    • «•  1910 

Golden  (Oold)" (Bohinson  x  Botan)..   .'.  1903 
Goosedye  (Wildgoose    x  Dyehouse  cher- 

ryl) ' 1903 

Gonzales   (Parentage  unknown) 1903 

Hanska   (P.  amercana  x  P.  Simonii)..  1909 

Holland   (Kelsey  x  Lone  Star) 1903 

Inkpa  (P.  americana  x  P.  Simonii) . . .  1909 
Ka^ra  (P.  amercana  x  P.  Simonii)..  ..  1909 
Kelbalan  (Kelsey  x  Early  Cherry)..  ..  1903 
Kelmyro  (Kelsey  x  Early  Cherry)..  ..  1903 
Mancneno  (Cheney  x  Manitoba  Plum).. 
Nona  (P.  iriflora  x  P.  angustifolia  7)..  1903 

Occident    (Parentage  unknown) 1903 

Omaha    (Abundance    x    Brittlewood) . . .  1906 

Opata  (P.  Besseyi  x  Oold) 19!3 

Oyama  (Bed  June  x  P.  americana   7)..  1907 
Pendent  (Pottawattamie  x    Forest  Gar- 

den) 1901 

Preserver   (Kelsey  x  Early  Bed    ?)..    ..  1903 
Ragland   (Kelsey    x    Yellow    Transpar- 
ent)  19a3 

Red  Glass  (Miner   x    Quackenhoss) . .   ..  1907 
Red  May   (Abundance^  x    Wildgoose)...  1903 
Rupert   (Prunus  pumila  x  P.  america- 
na)  1901 

Sansoto  (P.  Besseyi  x  DeSoto) 1911 

Sapa   (P.    Besseyi  x  Svltan) 1909 

Scarlet   (Wildgoose  x   Cheney) ..  1907 

Shiro  (Bobinson  x  Myrobalan  x  Wick- 
son) 1901 

Six  Weeks    (Abundance    x    Chickasaw).  1903 

.Sm  Wan  =  Occident 1901 

Togo  (Bed  June  x  P.  americana   7)..    ..  1906 

Watson  (Kelsey  x  Lone  Star   7) 19a3 

Waugh  (Chabot  x  Wayland) 1903 

Wickson  (P.  triflora  x  P.  Simonii)..    ..  1903 

Yates  {Kelsey  x  Lone  Star    7) 1903 

Toka  (P.  americana  x  P.  Simonii)..    ..  1911 
Tokeya  (P.   Besseyi  x  P.  Simonii)..    .. 


POLLINATION   OF    PLUMS. 


Until  recent  years  the  pollination  of  fruits  was  given  comparatively  little  study, 
but  during  the  past  twenty  years  a  number  of  experimenters  have  been  at  work  investi- 
gating the  causes  of  failure  in  the  setting  of  fruit  and  have  shown  the  importance  of 
having  the  blossoms  fertilized  by  pollen  which  will  ensure  the  setting  of  the  fruit. 
The  plum  has  received  more  careful  study  in  regard  to  pollination  than  any  other 
fruit.  For  five  years  or  more  Prof.  F.  A.  Waugh  gave  this  question  his  special  atten- 
tion, and  the  results  which  he  obtained  and  the  facts  which  he  published  have  been  of 
great  assistance  to  fruit  growers. 

As  a  result  of  his  experiments  he  found  that  of  all  the  varieties  of  plums  of 
American  origin  which  he  studied  (and  he  studied  most  of  those  on  the  market),  only 
one  variety,  the  Bobinson,  was  self-fertile.     In  other  words,  if  a  tree  of  any  other 


CheDsj  Plum.    (Prunv)  niffra.) 
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variety  of  American  origin  than  the  RobinsoQ  were  planted  where  ite  flowers  could 
not  be  fertilised  I^  the  pollen  from  a  tree  of  another  variety  no  fruit  or  practically 
no  fruit  would  set.  The  Japanese  plums  were  almost  as  self-sterile  as  the  American 
but  the  Eufopean  plums  were  more  or  leee  self-fertile.  It  will  be  seen  from  the  above 
that  many  varieties  of  plums  are  not  fertilized  at  all  or  only  partly  fertilized  by  their 
own  pollen.  It  is  necessary,  therefore,  that  varieties  be  so  mixed  in  the  orchard  that 
proper  pollination  and  a  good  setting  of  the  fruit  will  be  ensured.  Americana 
varieties  of  plums  should  be  planted  to  pollenise  Americana  varieties,  Kigra  to 
pollenize  Nigra,  although  Americana  will  do,  Japanese  to  poUenize  Japanese  and 


AmericMift  Plum.  (Prunm  amerieana). 
European  to  pollenize  European.  Varieties  should  be  planted  near  each  other  which 
bloom  at  the  same  time.  This  is  very  important,  as  if  the  varieties  do  not  bloom  at 
the  same  time  pollination  cannot  take  place.  The  nurserymen  do  not  as  a  rule  give 
in  their  catalogues  the  relative  time  of  blooming  of  the  different  varieties  bought 
from  them,  but  it  k  neceesary  for  the  fruit  grower  to  know  this  before  planting  if 
ha  is  to  obtain  the  best  results.  The  value  of  bees  and  other  insects  in  the  orchard 
for  assisting  in  poUenizing  the  Sowers  cannot  be  over-eetimated,  and  where  possible, 
colonies  sliould  be  kept  for  thie  purpose. 
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The  dates  of  blooming  of  plums  in  different  parts  of  Canada  were  recorded  hj 
fruit  KTowera  for  the  Horticultural  diviaion  of  the  Central  Experimental  Farm  for  five 
years.  These  dates  have  been  compiled  and  the  average  of  each  variety  thus  obtained. 
The  following  is  a  table  of  varieties  of  Americana  and  Nigra  plums  recommended  in 
this  bulletin,  giving  their  season  of  blooming.  This  will  be  of  assistance  to  fruit 
growers  when  planting.     A   table  of   the  European  varietiefl  is  not  given,   as   the 


Euroiiesn  Fluin.    {Pm-nia  donuiliai]. 
information  obtained  was  not  full  enough  to  be  perfectly  reliable,  and  furthermore, 
the  intermising  of  European  kinds  is  not  so  important  as  with  American,  as  most 
of  the  varieties  appear  to  be  self-fertile.     The  Japanese  varietiea  described  in  this 
bulletin  are  all  extra  early  and  early  bloomere,  and  will  thus  poDenize  one  another. 

There  is  ten  days'  diflerence  between  the  time  of  blooming  of  the  earliest  and 
latest  varieties  in  the  following  table,  so  that  it  would  be  impossible  for  the  early 
blooming  varieties  to  pollenize  the  late  ones,  but  the  early  might  pollenize  the  medium. 


67 

And  the  medium  the  medium  late.  The  pistils  or  female  organs  of  the  plum  blossoms 
often  mature  first,  often  as  much  as  four  days  before  the  anthers  containing 
the  pollen.  The  stigmas  may  remain  in  condition  to  reoeive  the  pollen  for  several 
days.  As  pollen  is  not  all  shed  at  the  same  time,  the  difference  in  time  of  maturity 
of  pistil  and  anthers  is  not  so  important  as  it  otherwise  would  be. 


AMERICANA   AND   NIGRA    PLUMS — SEASON   OP   BLOOMING. 

Extra  Early. — Aitkin. 

Early. — Cheney,  Mankato,  Odegard. 

Medium. — ^Bixby,  Admiral  Schley,  Omaha. 

Medium  Late. — Brackett,  Wolf,  Hawkeye,  Stoddard. 

PRUNING. 

The  pruning  of  the  trees  is  ndt  nearly  as  important  in  the  culture  of  the  plum 
38  of  the  apple,  and  there  is  more  danger  of  injury  by  over-pruning  than  too  little 
pruning.  While  an  apple  tree  will,  as  a  rule,  recover  from  severe  pruning,  plum  trees 
often  never  recover  from  it.  In  plum  culture  it  is  much  better  to  err  on  the  side  of 
under-priming  than  over-pruning.  The  tree  should  be  pruned  when  young  to  a 
symmetrical  top  with  the  main  branches  so  disposed  that  there  will  be  no  bad  crotches, 
after  which  very  little  pruning  is  necessary  beyond  cutting  out  dead  and  broken 
branches  and  thinning  out  where  the  top  is  very  thick.  Some  varieties  will  require 
more  pruning  than  others,  some  of  the  Japanese  being  especially  rampant  growers. 
There  is  a  difference  of  opinion  and  a  difference  of  results  in  regard  to  the  heading 
back  of  plum  trees.  As  a  rule,  very  good  results  will  be  obtained  without  heading 
back.  A  few  strong  growing  varieties,  such  as  Burbank,  however,  have  to  be  kept 
cut  back  to  keep  them  within  reasonable  limits,  and  some  of  the  Americana  varieties 
will  break  down  in  winter  unless  headed  back.  When  trees  are  headed  in,  the  work 
should  be  done  early  in  the  spring,  at  which  time  the  ordinary  pruning  can  be  done 
to  best  advantage.    Wounds  should  be  covered  with  lead  paint  or  grafting  wax. 

The  following  note  on  useful  fertilizers  for  the  plum  orchard  has  been  prepared 
for  this  bulletin  by  the  Chemist  of  the  Experimental  Farm. 


FERTILIZERS   FOR   TnE   PLUM   ORCHARD. 

By  Frank  T.  Shutt,  M.A.,  Dominion  Chemist. 

In  common  with  other  orchard  crops,  the  requirements  of  the  plum  tree,  as  regards 
plant  food,  are  chiefly  nitrogen,  phosphoric  acid,  and  potash,  and  these  essential 
elements  must  be  present  not  only  in  fair  quantities  but  in  more  or  less  readily  avail- 
able forms  if  vigorous  growth  and  an  abundance  of  fruit  are  to  be  expected.  In 
addition,  lime  is  frequently  of  value,  since  all  stone  fruits  make  a  considerable  demand 
upon  the  available  lime  of  the  soil,  and  this,  owing  to  natural  causes  or  exhaustive 
cropping,  may  be  reduced  to  mere  traces. 

Further,  all  rational  systems  of  fertilization  must  include  the  renewal,  from  time 
to  time,  of  the  vegetable  organic  matter  of  the  soil,  and  this  may  best  be  attained 
when  the  supply  of  barnyard  manure  is  insufficient,  by  the  growth  and  turning  )inder 
of  green  crops. 
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Nitrogen  and  Organic  Matter, — Since  these,  from  an  agricultural  point  of  view, 
are  intimately  associated  the  one  with  the  other,  the  latter  heing  the  natural  con- 
servator of  the  former,  and  economy,  as  a  rule,  dictating  their  use  in  orchards  in  such 
an  associated  form,  we  may  conveniently  consider  their  application  \mder  the  same 
heading. 

Barnyard  manure  undoubtedly  stands  first  on  the  majority  of  farms  of  enrich- 
ing the  soil  in  these  constituents  and  improving  its  physical  condition.  In  com- 
position— and  hence  in  value — it  is  extremely  variable,  but  good  average  samples  of 
fresh  manure  may  be  considered  to  contain:  nitrogen  0-5%,  phosphoric  acid  0'26%,. 
potash  0-45%.  The  organic  matter  in  fresh  manure  is  usually  in  the  neighbourhood 
of  26%. 

With  many  orchardists,  however,  the  available  supply  of  manure  is  insufficient 
and  inadequate  for  the  area  to  be  fertilized,  and  it  is  for  such  that  the  system  of 
green  manuring — as  by  the  growth  and  turning  under  of  a  cover  crop — is  especially 
valuable.  The  important  role  of  the  cover  crop  in  the  modern  systems  of  orchard  soil 
management  is  set  forth  in  another  place  in  this  bulletin  and  the  whole  subject  of 
increasing  fertility  by  means  of  clover  has  been  very  fully  explained  in  Bulletin 
No.  40  of  the  Exx)erimental  Farms  series.  It  will,  therefore,  only  be  necessary  here 
to  state  one  or  two  of  the  principal  reasons  why  clover  or  some  other  of  the  legumes 
should  be  employed  for  this  purpose  of  enriching  and  improving  the  soil. 

A  vigorous  crop  of  clover  will  contain  at  a  moderate  estimate,  in  its  foliage  and 
roots : — 

Nitrogen from  100  to  150  lbs.  per  acre. 

Phosphoric   acid "       30  to    45  " 

Potash "       85  to  115  " 

It  is  evident,  therefore,  that  by  this  use  of  clover  we  can  with  a  single  crop  furnish 
the  soil  with  as  much  nitrogen  as  would  be  supplied  by  a  dressing  of  10  tons  of  manure 
per  acre.  The  greater  part  of  this  nitrogen  is  taken  by  the  clover  from  the  atmos- 
phere, and  hence  is  a  distinct  addition  to  the  soil.  The  phosphoric  acid,  potash  and 
lime,  it  is  true,  have  been  obtained  from  the  soil,  but  have  largely  been  drawn  from 
a  considerable  depth  and  hence  increase  the  stores  of  these  elements  in  the  upper 
layers  of  the  soil.  Moreover,  the  decay  of  the  clover  sets  free  all  these  important 
elements  of  plant  food  in  forms  readily  utilizable  by  trees. 

One  or  two  words  should  also  be  added  regarding  the  value  of  the  organic  matter 
so  supplied.  This  eventually  is  converted  into  humus,  the  importance  of  which  as  a 
soil  constituent  it  is  difficult  to  over-estimate.  It  not  only  liberates  slowly  and  con- 
tinuously its  plant  food,  but  vastly  improves  the  soil  texture,  whether  it  be  a  clay  or 
a  sandy  loam.  It  increases  the  soil's  power  for  absorbing  and  retaining  moisture  and 
it  furnishes  the  best  material  for  the  development  of  microbic  life,  which,  as  now 
known,  plays  so  important  a  part  in  increasing  a  soil^s  fertility. 

There  is,  of  course,  a  possibility  of  too  great  an  enrichment  with  nitrogen  by 
this  means;  this  would  be  indicated  by  luxurious  and  excessive  growth,  dark-green 
foliage  and  poor  fruiting.  Under  such  circumstances,  the  use  of  organic  and  nitro- 
genous fertilizers  should  be  discontinued. 

To  furnish  immediately  available  nitrogen  to  young  trees  showing  a  deficiency 
of  this  element  (indicated  by  a  sparse  development  of  foliage  of  a  yellowish-green 
colour),  nitrate  of  soda  may  be  used  as  a  top  dressing,  at  the  rate  of  100  to  200  lbs. 
per  acre. 

Phosphoric  Acid,  Potash  and  Lime, — There  is  probably  no  better  medium  for 
supplying  these  elements  to  orchard  soils  than  unleached  hardwood  ashes.  These 
should  contain  from  5  to  6  per  cent  of  potash,  in  the  neighbourhood  of  2  to  3  i)er  cent 
of  phosphoric  acid,  and  from  30  to  35  per  cent  of  lime.  Not  only  are  these  con- 
stituents in  wood  ashes  in  a  condition  that  renders  them  readily  assimilable,  but  iit 
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many  parts  of  Canada  they  are  cheaper  than  in  any  other  form  of  commercial  fertil- 
izer.   Fifty  to  eighty  bushels  per  acre  is  the  usual  application. 

Bone  meal  should  contain  from  3  to  4  per  cent  of  nitrogen,  and  20  to  24  per  cent 
of  phosphoric  acid.  Since  its  plant  food  is  only  slowly  liberated  in  the  soil,  it  is 
considered  a  '  lasting '  fertilizer  and  one  well  adapted  to  orchard  use.  The  application 
is  usually  about  300  lbs.  per  acre.  Superphosphate  will  contain  from  15  to  20  per 
cent  of  phosphoric  acid,  the  greater  portion  of  which  should  be  in  a  soluble  (avail- 
able) condition.    The  application  is  from  200  to  400  lbs.  per  acre. 

Potash  can  be  obtained  in  the  form  of  muriate  (50  per  cent  actual  potash)  or  as 
kainit  (12  per  cent  actual  potash) ;  100  to  150  lbs.  of  the  former  and  200  to  500  lbs. 
of  the  latter  are  the  limits  for  ordinary  application. 

Voorhees,  in  his  work  on  fertilizers,  suggests  the  following  mixtures  for  orchards : 
(a)  one  part,  or  100  lbs.  each,  of  ground  bone,  superphosphate,  and  muriate  of  potash ; 
and  (6)  a  mixture  of  one  and  a  half  parts,  or  150  lbs.,  of  ground  bone  and  one  part, 
or  100  lbs.,  of  muriate  of  potash. 

Soils  differ  so  greatly  as  to  their  fertility  that  it  is  impossible  to  state  definitely 
the  amounts  of  these  fertilizers  that  could  in  all  cases  be  used  with  profit.  From  300 
to  500  lbs.  of  such  mixtures  per  acre  on  fairly  good  soils  would,  no  doubt,  be  ample, 
but  on  very  poor  soils  these  amounts,  according  to  the  experience  of  many  orchardists, 
might  be  considerably  increased. 

Lime. — ^Where  lime  only  is  required,  by  reason  of  natural  deficiency  in  this 
element,  the  excess  of  humus,  soreness,  or  the  refractory  character  of  the  soil,  it  may 
be  applied  at  the  rate  of  1  to  2  tons  per  acre. 

CULTIVATION. 

Plum  orchards  should  be  kept  under  a  high  state  of  cultivation  or  otherwise  the 
fruit  is  likely  to  be  small.  The  plum  requires  a  large  amount  of  moisture.  The 
surface  soil  should  be  stirred  about  once  a  week  or  aft^r  every  heavy  rain  until  July 
in  order  to  conserve  moisture  and  to  open  the  soil  so  that  the  air  can  get  in  freely 
and  assist  in  nitrification  and  help  promote  a  thrifty  growth  of  the  trees.  Trees 
sometimes  produce  good  crops  of  plums  when  they  are  growing  in  sod  but  this  is 
not  the  rule.  It  has  been  found  that  there  is  more  than  twice  as  much  moisture  when 
the  ground  is  cultivated  than  where  there  is  sod.  Furthermore,  the  curculio  becomes 
very  troublesome  in  sod  orchards,  and  for  this  reason,  if  for  no  other,  the  orchard 
should  be  kept  cultivated.  Cultivation  should  be  discontinued  towards  the  middle  of 
July,  in  order  that  the  wood  may  ripen  in  good  time  and  that  a  good  cover  crop  may 
be  established.  Where  trees  are  planted  close  and  cultivation  is  difficult  it  will  be 
preferable  to  mulch  the  trees  with  grrass  or  straw  than  to  leave  them  in  sod,  as  tlie 
fruit  will  be  larger  and  the  trees  more  thrifty. 


COVER  CROPS. 

A  cover  crop  is  a  crop  of  some  kind  the  seed  for  which  is  planted  for  the  purpose 
of  having  a  growing  crop  in  the  orchard  after  cultivation  has  ceased,  in  order  to  help 
use  up  plant  food  which  has  been  made  available  during  the  summer  and  which 
might  leach  away  if  the  soil  were  bare.  A  more  important  purpose  still  of  this  crop, 
especially  in  some  localities,  is  to  have  a  covering  which  will  protect  the  roots  of  the 
trees  and  help  to  hold  the  snow  in  winter.  A  third  important  use  of  the  cover  crop 
is  to  have  some  vegetable  matter  to  plough  under  in  the  spring  to  improve  the  soil 
both  by  adding  humue  and  by  adding  nitrogen  where  leguminous  plants  are  used. 

Experiments  with  cover  crops  have  been  carried  on  rather  extensively  at  the 
Central  Experimental  Farm  for  the  past  eighteen  years,  and  it  has  been  found  that 
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the  most  satisfactory  plant  for  this  purpose  is  the  common  red  clover,  sown  not  later 
thah  the  middle  of  July  at  the  rate  of  10  to  12  lbs.  per  acre,  no  nurse  crop  being  used 
as  a  rule.  The  hairy  vetch  (Vicia  villosa)  has  driven  good  satisfaction  in  some  places, 
especially  in  the  Niagara  peninsula,  and  has  the  advantage  of  growing  very  late  in 
the  autumn.  This  may  be  sown  at  the  rate  of  40  or  50  lbs.  per  acre  with  good  results. 
The  seed  of  the  Summer  Vetch  or  tares  is  much  cheaper,  and  where  it  succeeds  may 
be  planted  instead.  Where  it  is  not  especially  desired  to  add  nitrogen  to  the  soil, 
rape  makes  a  good  cover  crop  if  sown  at  the  rate  of  from  4  to  6  lbs.  per  acre.  It  is 
not  necessary  that  the  plant  used  as  a  cover  crop  should  live  over  winter. 

Sometimes  it  is  not  possible,  owing  to  dry  weather,  to  get  a  good  cover  crop  by 
sowing  about  the  middle  or  latter  half  of  July.  E^zperiments  at  the  Central  Experi- 
mental Farm  were  made  to  learn  how  satisfactory  plants  in  drills  two  feet  or  more 
apart  would  prove  as  cover  crops.  The  object  of  planting  this  way  is  that  the  seed 
may  be  sown  early  enough  to  ensure  a  good  crop  and  yet  the  soil  be  cultivated  until 
the  usual  time.  Soja  beans,  horse  beans,  and  hairy  vetch  were  used  for  this  purpose. 
This  method  is  said  to  have  given  good  satisfaction  where  it  has  been  tried.  If  the 
soil  suffers  from  lack  of  moisture  in  a  dry  time,  the  cover  crop  should  be  ploughed 
under  as  early  in  the  spring  as  possible  and  cultivation  begun.  By  doing  this,  much 
of  the  moisture  which  would  otherwise  be  transpired  through  the  leaves  of  the  growing 
plants  would  be  conserved. 


PICKING,  PACKING,  STORING  AND  MARKETING  THE  FRUIT. 

I 

Experience  only  will  teach  the  fruit  grower  the  proper  time  to  pick  each  variety 
of  plum  for  storing  or  shipping,  as  some  may  be  picked  greener  and  some  riper  than 
others.  As  a  rule,  however,  the  European  plums  should  be  ipicked  when  they  are  well 
coloured  but  still  quite  firm.  It  is  particularly  desirable  to  pick  those  varieties  which 
are  subject  to  rot,  a  little  on  the  green  side.  The  Americana  varieties  are  so  juicy 
that  they  also  have  to  be  picked  before  fully  ripe  if  they  are  to  be  shipped  far.  The 
Japanese  varieties  may  be  picked  earlier  than  either  of  the  preceding  as  the  colour 
and  flavour  will  develop  well  even  though  harvested  when  rather  on  the  green  side. 
Plums  should  be  picked  with  the  stems  on  when  it  is  possible 'to  do  so,  and  on'  no 
account  should  they  be  shaken  from  the  tree  when  intended  for  shipment.  A  step- 
ladder  to  stand  on  and  a  strong  basket  to  put  the  fruit  in  are  necessary.  Plums  are 
usually  sold  in  medium  sized  fruit  baskets,  the  six  quart  baskets  being  preferred.  It 
is  sometimes  advisable  when  the  fruit  is  especially  fine  to  face  the  basket,  thus  griving 
the  fruit  a  still  more  attractive  appearance,  but  if  this  is  done  the  face  should  repre- 
sent the  kind  of  fruit  to  be  found  lower  down.  Some  varieties  of  plums  will  keep  for 
several  weeks  in  cool  or  cold  storage.  A  temperature  of  from  36  to  42  degrees  Fahren- 
heit has  been  found  the  best  for  storing  this  fruit. 

The  marketing  of  the  plums  will  depend  very  much  on  the  location  of  the  orchard. 
The  greatest  dare  should  be  observed  to  have  the  fruit  reach  the  market  in  prime  con- 
dition, and  if  it  is  consigned  to  a  commission  merchant  he  should  be  one  of  recognized 
integrity. 

Thinning  the  Fruit. — Until  quite  recent  years  the  thinning  of  plums  on  the  trees 
bad  not  been  practiced  very  extensively.  Plum  orchards  have  increased  so  much, 
however,  in  size  and  number  that  the  competition  has  been  keener  and  the  prices 
lower,  and  in  consequence  the  most  advanced  growers  are  now  thinning  their  fruit, 
and  find  it  profitable  to  do  so,  as  the  prices  obtained  for  the  larger  fruit  more  than 
compensate  for  the  labour  required  in  thinning.  Furthermore,  if  part  of  the  fruit  is 
picked  when  green  it  does  not  have  to  be  picked  when  ripe,  so  there  is  little  extra 
handling.  Some  varieties  of  plum  trees  bear  very  heavily,  and  this  is  particularly 
true  of  the  Americana  varieties.    In  consequence,  the  fruit  when  unthinned  is  much 
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smaller  than  it  would  be  if  there  were  less  of  it,  and  the  drain  upon  the  vitality  of 
the  tree  from  the  production  of  so  much  seed  shows  itself  before  long,  and  it  frequently 
happens,  especially  in  poorly  tilled  and  poorly  fertilized  orchards,  that  trees  literally 
bear  themselves  to  death. 

The  time  to  thin  is  after  the  fruit  is  well  set  and  when  it  is  fairly  certain  what 
the  crop  is  going  to  be.  There  is  always  a  dropping  of  plums  during  the  month  of 
June,  caused  principally  by  improx)er  pollination,  natural  thinning  and  injury  from 
curculio,  and  as  soon  as  possible  after  these  have  thinned  the  crop,  hand  thinning: 
should  be  dona  The  Americana  plums  fruit  so  heavily,  that  in  an  experiment  con- 
ducted at  the  "Wisconsin  Experiment  Station,  it  was  found  that  nearly  four-fifths  of 
the  crop  should  be  removed  in  order  to  get  really  satisfactory  results.  When  Ameri- 
cana plums  were  thinned  as  heavily  as  this  the  fruit  was  left  about  two  inches  apart, 
which*  was  found  a  good  distance  in  the  experiment,  but  a  greater  distance  wa? 
suggested.  Exi)eriments  in  thinning  Americana  plums  at  the  Central  Experimental 
Farm  resulted  in  the  thinned  fruit  when  ripe  being  considerably  larger  than  that 
unthinned. 

Some  varieties  of  European  and  Japanese  plums  are  left  as  much  as  six  inches 
apart  by  fruit  growers,  and  at  this  distance  profitable  crops  are  said  to  be  obtained  of 
fruit  of  the  best  quality.  From  one-fourth  to  one-half  the  crop  should  be  removed  in 
thinning.  The  most  profitable  distance  apart  to  leave  the  plums  will  be  largely 
governed  by  the  variety.  Some  varieties  will  not  need  thinning  at  all,  and  even 
where  trees  are  bearing  heavily,  the  scarcity  and  cost  of  labour  may  prevent  tho 
profitable  thinning  of  the  fruit. 

PRUNES. 

While  prunes  are  not  likely  to  be  manufactured  commercially  on  a  large  scale  in 
Canada,  it  will  be  of  interest  to  readers  of  this  bulletin  to  know  something  of  how 
they  are  made. 

A  prune  is  a  dried  plum.  Some  varieties  of  plums,  owing  to  the  small  projwrtion 
of  juice,  are  especially  adapted  to  be  manufactured  into  pnmes.  There  are  several 
i^arieties,  somewhat  like  one  another,  known  as  the  Prune  group.  Among  these  may 
be  mentioned  the  Italian  Prune  (Fellenberg),  German  Prune,  Agen,  and  Rajmes. 
California  and  Oregon  manufacture  most  of  the  prunes  made  in  America.  The  dr^* 
districts  of  British  Columbia  are  very  suitable  for  the  production  of  prune  plums, 
but  it  has  not  been  found  profitable  to  manufacture  them  for  several  reasons.  The 
price  of  labour  and  fuel  are  too  high,  and  there  is  a  larger  proportion  of  moisture  in 
the  plums  than  in  those  grown  in  California  or  Oregon.  In  California,  a  large  pro- 
portion of  the  prunes  are  made  by  drying  them  in  the  sun.  Another  method  is  to  dry 
them  in  evaporators.  The  plums  are  not  harvested  until  they  are  ripe  enough  to  fall 
to  the  ground.  They  are  graded  first  of  all,  to  ensure  evenness  in  curing,  and  then 
are  either  dipped  in  lye  for  about  a  minute  or  pricked  by  needles  in  a  pricking  machine 
in  order  to  allow  the  moisture  to  escape.  After  this  they  are  rinsed,  and  then  subjected 
to  a  temperature  of  120°F.  to  140°F.  at  first  and  then  to  temperatures  ranging  from 
160** F.  to  180° F.,  the  temperature  being  lowered  when  the  prunes  are  being  removed. 
It  requires  from  one  to  four  days  to  dry  them,  depending  partly  on  how  large  the 
plums  are.  If  the  plums  are  not  thoroughly  cured,  they  are  liable  to  mould  and 
ferment.  Considerable  experience  is  necessary  to  ensure  a  good  grade  of  prunes. 
After  they  have  gone  through  the  evaporator,  they  are  piled  in  order  that  they  may 
sweat,  which  takes  from  one  to  three  weeks.    After  this  they  are  graded  and  packed. 

CANNING   AND   PRESERVING   AMERICAN    PLUMS. 

All  good  housewives  are  familiar  with  the  way  to  can  and  preserve  European 
plums,  but  the  American  varieties  require  different  treatment  in  order  to  get  the 
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most  satisfactory  results.  Some  varieties  are  thick  in  the  skin,  while  others  are  more 
or  less  astrin^nt,  and  for  these  reasons  special  methods  are  employed  to  make  the 
fruit  more  palatable.  The  skin  of  many  varieties  may  be  readily  removed  by  pouring 
boiling  water  on  the  fruit  and  then  peeling  it.  Preserves  made  from  fruit  thus  treated 
is  very  good.  The  skin  of  some  varieties  will  not  break  down  in  cooking,  and  peeling 
is  especially  desirable  in  such  cases. 

American  plums  are  not  as  good  for  canning  as  the  European,  and,  if  they  are 
canned,  are  best  for  making  pies. 

The  following  eight  varieties  of  American  plums  were  preserved,  in  order  to 
learn  what  differences  there  were  in  these  kinds  for  this  purpose: — ^Bixby,  Cheney, 
New  Ulm,  Mankato,  Cottrell,  Bouncer,  American  Eagle,  Silas  Wilson.  These  were 
preserved  with  and  without  the  skin.  In  nearly  every  case  the  peeled  fruit  made  the 
best  preserves.  The  Bixby,  however,  cooked  with  the  skin  on  was  the  best  of  all  those 
tested,  having  a  better  flavour  than  any  of  the  others  both  peeled  and  nnpeeled. 
With  some  varieties  1  lb.  of  sugar  to  1  lb.  of  fruit  was  found  to  make  the  preserves 
too  thick;  on  the  other  hand,  i  lb.  sugar  to  1  lb.  of  fVuit,  in  some  cases  did  not  make 
them  quite  sweet  enough.  None  of  the  varieties  tested  were  found  markedly 
astringent,  though  most  of  those  cooked  with  the  skins  had  a  flavour,  not  unpleasant, 
but  peculiar  to  the  American  plums.  The  proper  proportions  to  be  used  in  preserving 
each  variety  will  have  to  be  learned  by  experience.  The  following  are  some  of  the 
notes  made  on  the  preserves,  arranged  in  descending  order  of  merit: — 

Bixhy. — 1  lb.  sugar  to  1  lb.  fruit,  unpeeled ;  good  colour,  good  flavour,  skin  tender. 

Cheney, — 1  lb.  sugar  to  1  lb.  fruit,  peeled;   attractive  amber  colour,  good  flavour. 

Cottrell, — 1  lb.  sugar  to  1  lb.  fruit,  peeled;   amber  (iolour,.  sweet,  rich,  good. 

New  Ulm. — 1  lb.  sugar  to  1  lb.  fruit,  peeled;   attractive,  pal^  good  flavour. 

ManJcato. — 1  lb.  sugar  to  1  lb.  fruit,  peeled;  pale,  clear  amber,  good  flavour,  but 
too  sweet. 

Bouncer, — 1  lb.  sugar  to  1  lb.  fruit,  peeled;  attractive,  but  too  thick,  good  flavour. 

Bixhy, — 1  lb.  sugar  to  1  lb.  fruit,  peeled;   too  sweet,  not  as  good  as  unpeeled. 

Cottrell. — J  lb.  sugar  to  1  lb.  unpeeled  fruit;  attractive  colour,  not  as  good  as 
peeled. 

Silas  Wilson. — 1  lb.  sugar  to  1  lb.  fruit,  peeled ;  dull  amber  colour,  good,  but  too 
rich. 

Bouncer. — }  lb.  sugar  to  1  lb.  fruit,  unpeeled;  attractive  colour,  good  flavour,  but 
skin  tough. 

Manhato. — 1  lb.  sugar  to  1  lb.  fruit,  unpeeled;  fairly  attractive  colour,  but  too 
sweet. 

New  Ulm. — 1  lb.  sugar  to  1  lb.  fruit,  unpeeled;  attractive  colour,  good  flavour, 
but  tough  skin. 

Silas  Wilson. — 1  lb.  sugar  to  1  lb.  fruit,  unpeeled;   good  flavour,  but  skin  tough. 

American  Eagle. — J  lb.  sugar  to  1  lb.  fruit ;  deep  red,  rather  tough  skin,  medium 
quality. 

Cheney. — 1  lb.  sugar  to  1  lb.  fruit,  unpeeled;  unattractive  colour,  but  skin  breaks 
well. 

The  following  recipes  for  canning  and  preserving  American  plums,  published  by 
the  late  Prof.  Goff,  of  the  Wisconsin  Experiment  Station,  were  consulted  and  in  part 
adopted  in  making  the  preserves : — 

"  The  native  plums,  especially  those  with  firm  pulp,  after  being  treated  by  any  of 
the  methods  mentioned  below,  are  well  adapted  to  all  purposes  for  which  the  foreign 
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plums  are  used.  As  a  rule,  more  sugar  is  required  for  the  native  plums,  but  the  pre- 
parations are  rich  in  proportion.  The  harshness  in  the  skin  and  stone  of  some  native 
plums  is  readily  removed  by  steaming  them  in  an  ordinary  cooking  steamer  until  the 
skin  craclss ;  or  pour  over  them  boiling  water  to  which  has  been  added  common  baking 
soda  in  the  proportion  of  half  a  teaspoonf ul  to  a  quart.  The  thicker  skinned  varieties 
may  be  readily  peelel  by  placing  them  in  boiling  water  two  or  three  minutes.  The 
recipes  follow: — 

Canning. — ^Pick  the  fruit  when  well  coloured  but  a  little  hard,  steam  or  cook  in 
a  porcelain-lined  kettle  until  tender,  put  in  cans  that  have  first  been  treated  to  boil- 
ing water,  and  cover  with  boiling  syrup  made  of  equal  parts  of  granulated  sugar  and 
water,  filling  the  can  to  the  top;  then  nin  a  silver  knife  around  the  can  inside  and 
let  out  the  air,  and  seal  at  once.  Plums  cooked  in  the  syrup  are  likely  to  be  tough. 
Canned  plums  may  be  used  for  pies  and  for  mixing  with  or  fiavouring  other  fruit. 
Plums  are  often  canned  without  sugar  to  be  used  in  winter  for  making  fresh  plum 
butter.  The  juice  of  canned  plums  makes  excellent  jelly.  One  lady  recommends 
splitting  native  plums  to  the  stone  on  one  side  before  cooking,  to  avoid  crumbling. 

Drying. — ^De  Soto,  Wyant,  and  doubtless  other  varieties,  may  be  pared,  pitted 
and  spread  on  plates,  lightly  sprinkled  with  sugar  and  dried,  first  in  the  oven  and  later 
in  the  sun.    Cook  like  dried  peaches. 

Plum  Jelly. — The  fruit  should  be  gathered  when  only  part  ripe — about  half 
coloured.  This  point  is  very  essential.  Put  plums  in  a  large  granite  or  porcelain 
kettle — ^the  latter  is  best — ^with  barely  enough  water  to  cover  them.  Cook  until  tender, 
but  not  until  they  are  in  a  pulpy  mass.  Having  previously  covered  a  large  jar  with  a 
cloth,  strain  the  fruit  in  and  let  the  juice  drop  through,  but  do  not  squeeze.  When  all 
has  drained  through,  strain  once  or  twice  more  through  another  cloth,  until  the  juice 
is  i)erfectly  clear.  To  one  measure  of  juice  provide  one  measure  of  granulated  sugar, 
hut  do  not  put  together  at  once.  A  very  important  point  in  the  making  of  all  jelly  is 
that  only  a  small  quantity  should  be  cooked  at  one  time.  In  a  medium  sized  kettle 
put,  say,  four  tumblers  of  juice,  let  it  boil  briskly  fifteen  or  twenty  minutes,  then  add 
the  four  tumblers  of  sugar,  and  in  a  very  short  time,  usually  from  three  to  ten 
minutes,  the  jelly  will  be  finished,  light,  clear  and  delicious.  To  test  the  jelly,  dip  a 
spoon  into  the  boiling  juioe  and  sugar  and  hold  it  up;  when  the  jelly  clings  to  the 
apoon  in  thick  drops,  take  it  o£F  quickly  and  put  into  jelly  glasses.  The  plum  pulp 
which  is  left  can  be  put  through  a  cullender  and  used  for  plum  butter. 

Another  recipe.  Plum  Preserves. — Take  equal  weights  of  fruit  and  sugar,  place  in 
stone  jar  a  layer  of  fruit,  then  a  layer  of  sugar,  alternating  thus  until  quantity 
desir^  is  reached.  Let  stand  over  night;  in  the  morning  drain  off  the  syrup  that  will 
have  formed,  into  a  porcelain  kettle,  place  same  over  a  fire  and  let  syrup  come  to  a 
boil,  then  pour  it  over  fruit  in  jar  again ;  repeat  this  every  day  until  the  fourth  heat- 
ing, when  fruit  and  syrup  are  both  put  in  kettle  and  boiled  for  a  few  minutes.  Place 
same  in  glass  jars  while  hot,  seal  and  put  away  in  some  cool  and  preferably  dark  place. 

Still  another  recipe. — To  each  pound  of  plums  add  a  pound  of  sugar,  put  the 
fruit  into  boiling  water  until  the  skins  will  slip;  peel  and  sprinkle  sugar  upon  each 
layer  of  fruit  in  a  bowl,  allowing  them  to  stand  over  night,  then  pour  off  the  juice, 
brin^  quickly  to  a  boil,  skim  and  add  the  plums,  cook  very  slowly  till  tender  and 
clear,  which  will  take  about  one-half  hour;  take  them  out  carefully  and  put  into  a 
pan,  boil  the  syrup  for  a  few  minutes  longer  until  it  thickens,  pour  it  over  the  fruit, 
seal  or  tie  them  up. 

The  following  recipe  for  preserving  Cheney  plums  which  would,  no  doubt,  be  a 
good  one  for  other  varieties,  was  furnished  the  writer  by  Mrs.  Dora  M.  Robson, 
Ottawa,  Ont.,  whose  jam  made  from  the  Nigra  or  Americana  plums  was  the  best  we 
have  ever  eaten. 
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"  The  plums  were  not  quite  ripe,  being  partly  red  and  partly  yellow.  No  ripe  or 
all  red  plums  were  used,  and  to  this  is  attributed  part  of  the  success  of  this  formula. 
The  fruit  was  weighed  and  put  into  a  preserving  kettle  at  the  back  of  the  range,  a 
few  of  the  plums  being  crushed.  The  fruit  was  left  here  until  the  slow  heat  drew 
the  juices  out,  then  the  preserving  kettle  was  drawn  forward  and  the  plums  cooked 
slowly  until  they  were  thoroughly  done.  One  pound  of  heated  sugar  was  then  added 
to  one  pound  of  the  fruit,  including  stones  and  skin.  The  fruit  was  then  left  on  the 
range  just  long  enough  to  be  sure  all  the  sugar  had  melted  and  boiled  up  once,  prob- 
ably about  three  minutes.    No  water  was  put  with  the  plums.'' 

The  skin  of  the  plums  in  the  jam  had  apparently  dissolved,  and  one  would 
scarcely  know  but  that  the  skin  had  been  removed  before  preserving,  which  was  not 
the  case. 

Another  good  native  plum  jam  was  sent  to  us  by  A.  E.  Wilson,  Clarence,  Ont., 
ably  about  three  minutes.    No  water  was  put  with  the  plums." 

SPRAYING. 

It  should  not  now  be  necessary  to  point  out  the  advantages  of  spraying  to  control 
insect  enemies  and  fungous  diseases,  as  so  much  has  been  said  and  written  on  this^ 
subject.  The  beneficial  results  where  spraying  has  been  thoroughly  done  and  the 
conditions  have  been  favourable  have  also  been  so  marked  that  the  advantagres  of 
spraying  need  no  further  proof.  It  is,  however,  found  necessary  to  continually  advo- 
cate this  practice.  Fruit  growers  become  discouraged  after  an  unfavourable  season 
for  spraying,  when  the  conditions  are  favourable  for  the  development  of  fungi  and 
rainy  weather  prevents  the  application  of  mixtures  altogether  or  which  if  applied  are 
washed  off  by  the  rain  almost  as  soon  as  the  work  is  done.  With  an  experience  of  this 
kind  fruit  growers  are  often  inclined  to  stop  spraying  and  let  Nature  take  her  course. 
It  sometimes  happens,  however,  that  the  mixtures  and  solutions  have  been  improperly 
made  or  the  wrong  mixture  has  been  used  to  destroy  a  certain  insect  or  disease  and 
the  fruit  grower  wonders  why  he  does  not  get  good  results.  It  is  more  frequently  the 
case,  however,  that  the  spraying  is  not  thoroughly  done.  The  object  of  spraying  is  to 
cover  the  leaves,  fruit  and  bark  with  the  fungicides  and  insecticides  in  order  that  the 
latter  may  destroy  the  insects  or  diseases  which  come  in  contact  with  them,  and  in 
order  that  the  materials  may  be  distributed  evenly  over  the  tree  it  should  be  forced 
out  of  the  pump  in  a  fine  mist-like  spray,  to  accomplish  which  it  is  necessary  to  have 
a  good  nozzle.  If  the  trees  are  not  covered  with  the  mixtures  and  solutions  at  all 
times  when  the  insects  and  diseases  may  be  affected  by  them,  the  trees  and  fruit  may 
be  injured  just  in  proportion  to  the  thoroughness  and  continuity  with  which  the  work 
is  done.  It  is,  therefore,  important  that  every  fruit  grower  should  know  the  life 
history  of  every  insect  and  disease  which  injures  his  trees  or  fruit,  in  order  that  he 
may  know  the  best  time  to  spray  for  each  enemy.  A  spraying  calendar  has  been  pub- 
lished at  intervals  at  the  Central  Experimental  Farm,  in  which  are  given  full  direc- 
tions for  the  preparation  of  the  different  formulae  recommended  and  the  time  when 
each  spraying  should  be  made.  These  calendars  are  of  great  value  to  fruit  growers 
and  should  be  in  the  hands  of  everyone.  Although  a  certain  number  of  applications 
are  recommended  for  the  prevention  and  control  of  the  different  insects  and  diseases 
referred  to,  it  may  be  necessary  to  make  more.  If,  for  instance,  a  heavy  rain  came 
on,  say,. within  24  hours  after  a  spraying  had  been  made,  which  washed  most  of  the 
material  off,  another  application  should  be  made  as  this  might  be  the  very  time  when 
the  disease  or  insect  which  it  is  desirable  to  control  is  making  the  greatest  headway. 
It  is  often  too  late,  also,  when  a  spraying  for  a  certain  purpose  is  made,  and  labour 
and  material  are  thus  practically  lost.  Spraying  is  rather  expensive  when  there  is 
a  large  orchard  to  cover.  It  is,  therefore,  very  important  that  the  right  mixtures  and 
solutions  are  used ;  that  they  are  prepared  properly  and  applied  thoroughly,  constantly 
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and  at  the  right  time,  and  that  the  trees  be  kept  covered  with  the  mixtures  and  solu- 
tions during  all  the  time  when  injury  is  likely  to  occur. 

As  the  mixtures  and  solutions  may  have  very  injurious  eflFects  on  the  trees  if 
improperly  made,  and  as  they  may  prove  of  little  or  no  value  if  not  applied  at  the 
right  time,  the  formula  recommended  in  this  bulletin  should  be  closely  followed. 

DISEASES   OF  THE   PLUM. 

Ripe  Rot,  Brown  Rot,  Sclerotinia  {MonUia)  fructigena. — The  ripe  rot  causes 
serious  injury  to  the  plum  crop  every  year  in  some  parts  of  Canada.  Its  spread  is  so 
rapid  that  a  fine  crop  of  plums  is  soon  rendered  almost  worthless.  The  disease  is 
usually  first  noticed  on  the  ripening  fruit  by  a  discoloration  of  the  skin,  which  becomes 
brown  or  black  and  is  soon  covered  by  small  pustules  or  clusters  of  spores,  the  fruit 
rotting  and  falling  to  the  ground.  If  the  weather  is  damp  and  sultry  the  conditions 
are  most  favourable  to  the  rotting  of  the  fruit,  and  a  large  proportion  of  the  crop 
will  be  destroyed  in  one  day.  Sometimes  the  disease  does  not  show  when  the  fruit  is 
picked,  and  infected  fruit  is  shipped  and  rots  before  reaching  its  destination,  causing 
serioufl  loss  to  shipper  or  buyer.  This  disease  is  often  not  recognized  in  the  spring, 
at  which  time  it  attacks  the  twigs,  fruit  spurs  and  blossoms,  causing  them  to  blacken 
and  wither.  At  this  time,  also,  there  is  often  an  exudation  of  gum  from  the  twigs 
and  spurs,  brought  about  by  this  disease. 

Remedies, — The  ripe  rot  fungus  spreads  by  means  of  spores  which  germinate 
early  in  the  spring  and  penetrate  the  twigs  from  the  leaf  and  flower  buds  on  which 
th^  alight.  In  order  to  destroy  as  many  of  these  spores  as  possible  all  diseased  fruit 
should  be  gathered  and  burned  whether  it  is  on  the  ground  or  on  the  tree.  This  fruit 
harbours  myriads  of  spores,  which  endure  the  winter  and  are  capable  of  infecting  the 
trees  the  following  spring. 

The  trees  should  be  thoroughly  sprayed  in  time  to  destroy  the  spores  before  they 
e^erminate  in  the  spring.  The  first  spraying  should  be  made  with  poisoned  Bordeaux 
mixture  or  lime  sulphur  wash,  shortly  before  the  flower  buds  open.  This  is  an 
important  spraying,  and  should  be  very  thorough.  After  the  trees  have  bloomed 
they  should  be  thoroughly  sprayed  again  with  poisoned  Bordeaux  mixture,  and  again 
in  about  two  weeks.  The  trees  should  also  be  sprayed  with  ammoniacal  copper  car> 
bonate  when  the  fruit  is  beginning  to  ripen.  This  will  destroy  the  spores  which  appear 
in  great  numbers  on  the  mature  plums,  and  not  discolour  the  fruit.  Plums  which 
touch  one  another  on  the  tree  give  very  favourable  conditions  for  the  spread  of  the 
disease  from  one  fruit  to  another.  Being  close  together,  moisture  is  retained  on  the 
skin  and  the  spores  which  may  be  on  one  fruit  germinate  readily  and  soon  infect  the 
next,  and  thus  the  disease  spreads  rapidly.  Thinning  the  fruit  would  make  the  con- 
ditions much  less  favourable  for  the  development  of  the  disease.  All  discoloured  or 
dead  wood  should  be  cut  out  and  burned  in  the  meantime.  If  spraying  is  thoroughly 
done  the  injury  from  this  disease  should  be  much  lessened;  but  sometimes,  unfor- 
tunately, the  results  do  not  seem  to  justify  the  expenditure  in  endeavouring  to  control 
this  disease  by  spraying. 

Black  EInot  (Plowrightia  morhosa), — The  black  knot  is  more  feared  by  some 
fruit  growers  than  almost  any  other  disease.  Its  development  appears  to  them 
mysterious  and  its  control  impossible.  Many  orchards  have  been  completely  ruined 
by  the  black  knot,  which  spreads  very  rapidly  once  it  has  gained  a  foothold  in  the 
orchard.  If  trees  are  treated  properly  and  well  looked  after  from  the  outset  it  may 
be  kept  in  check  and  even  eradicated  altogether,  if  infection  does  not  take  place  from 
neighbouring  orchards  or  from  planting  trees  from  infected  nurseries. 

The  black  knot  is  a  fimgus  which  spreads  by  means  of  spores.  A  spore  is  blown 
through  the  air  and  alights  in  the  axil  of  a  leaf,  on  a  spur,  or  on  some  other  part  of 
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the  tree  where  it  can  get  a  resting  place.  When  conditions  are  favourable  the  spore 
germinates,  penetrates  the  tree  and  grows  in  it.  In  the  spring  yellowish  swellings 
appear  on  the  branches,  the  first  visible  indication  of  the  disease,  and  during  the 
months  of  May  and  June  become  darker  in  colour  with  a  velvety  surface  which  is 
caused  by  innumerable  spores  which  cover  the  exposed  part  of  the  lump  or  knot. 
These  spores  are  soon  blown  away  and  alight  on  other  branches  and  trees.  These 
germinate  and  penetrate  the  tree  as  already  described  and  new  knots  develop  in  time 
from  them.  A  second  crop  of  spores  is  produced  in  autumn  or  early  winter,  but 
these  are  not  liberated  from  the  knot  until  the  latter  part  of  the  winter  or  early 
in  the  spring  when  th^  are  distributed,  and  alighting  on  the  trees  germinate  as 
the  others.  The  mycelium  is  not  all  exhausted  by  the  production  of  the  knots  in 
spring,  but  is  capable  of  producing  more  from  the  same  knot  the  following  year.  The 
disease  is  also  liable  to  be  carried  from  one  orchard  to  another,  which  makes  it  difficult 
to  control  sometimes.  To  fight  a  disease  which  is  provided  with  such  sure  means  of 
reproduction  and  dissemination  requires  watchfulness,  thoroughness,  and  continuous 
effort  until  it  is  eradicated. 

Remedy. — ^If  the  trees  are  already  badly  affected  with  this  disease  the  best  plan 
is  to  cut  them  down  and  burn  them.  If  moderately  affected,  the  knots  should  be 
removed  and  burned  and  the  orchard  thoroughly  cultivated  and  sprayed.  Vigorous 
trees  are  not  so  subject  to  the  disease  as  those  making  little  growth,  and  vigorous  trees 
will  recover  more  quickly  from  wounds  made  by  removing  the  knots. 

As  the  early  spores  appear  in  the  latter  part  of  spring  or  early  in  summer,  the 
knots  ehould  be  removed  as  soon  as  possible  after  they  appear.  When  they  are  on 
small  branches  these  should  be  cut  off  three  to  six  inches  below  the  affected  part  and 
burned  immediately.  When  this  is  not  practicable  without  badly  injuring  the  tree 
the  knot  should  be  removed  with  a  sharp  pruning  knife  and  the  wound  given  a 
thorough  painting  with  pure  kerosene,  after  which  it  should  be  covered  with  grafting 
wax  or  lead  paint.  Great  care  should  be  taken  to  prevent  the  kerosene  running  on  the 
branch  as  it  may  injure  it.  Old  knots  which  cannot  be  removed  with  the  knife  should 
get  a  good  painting  with  kerosene.  By  putting  some  colouring  material  in  the  kero- 
sene, one  can  more  readily  see  when  a  wound  has  been  painted  well.  All  knots  should 
be  burned.  The  treatment  already  described  is  only  for  the  knots.  Unless  the  life 
history  of  this  disease  is  known  a  fruit  grower  might  imagine  that  if  the  knots  were 
removed  as  they  appeared  that  it  was  all  that  was  necessary.  This  might  be  all,  if  the 
knots  were  removed  before  the  spores  were  formed  and  distributed,  but  if  one  knot 
were  missed  it  would  be  capable  of  producing  myriads  of  spores  which  would  soon 
re-infect  the  orchard. 

The  advantages  of  spraying  with  Bordeaux  mixture  were  dearly  demonstrated 
in  an  experiment  conducted  at  the  Cornell  Experiment  Station,  the  results  of  which 
were  published  in  Bulletin  No.  81  of  that  station.  It  was  found  that  the  number  of 
knots  was  reduced  from  2,000  to  165  by  spraying. 

A  lai^ge  proportion  of  the  late  spores  which  are  exposed  in  late  winter  or  early 
spring  and  are  ready  to  germinate  when  conditions  are  favourable,  Wvruld  probably  be 
destroyed  by  an  application  of  lime  sulphur  wash  or  Bordeaux  mixture  when  the 
trees  are  still  nearly  dormant  in  the  spring.  A  second  spraying  of  poisoned  Bordeaux 
mixture  ehould  be  made  just  as  or  before  the  buds  are  breaking,  which  would  also  be 
a  good  time  to  spray  for  other  diseases  of  the  plum  and  for  insects,  and  a  third  spray- 
ing should  be  made  at  the  time  when  the  knots  are  at  the  velvety  or  spore  producing 
stage  in  order  to  destroy  these  spores.  A  fourth  application  would  also  probably  be 
well  worth  the  expense.  Every  precaution  should  be  taken  to  prevent  the  spread  of 
this  disease  which  has  destroyed  so  many  plum  trees  in  Canada. 

Spot  or  Blight  of  the  Native  Plum  (Cladosporium  carpophilum,  V.  Thumen), 
— The  almost  complete  absence  of  native  plums  during  recent  years  in  the  Ottawa 
district  and  elsewhere  in  eastern  Ontario  and  the  province  of  Quebec,  is  due  in  a 
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large  measure  or  almost  entirely  to  the  disease  known  as  blight.  The  fruit  forms 
and  reaches  more  than  half  its  size,  but  colours  prematurely.  When  affected  by  the 
disease  it  shrivels  and  falls  to  the  ground  without  ripening.  If  the  fruit  is  examined 
when  half  grown  or  later,  small  peJe  green  or  yellow  patches  will  be  noticed.  These 
gradually  enlarge  until  £nally  they  are  about  half  an  inch  in  diameter,  at  which  time 
the  blotches  are  darker  in  colour,  of  more  irregular  outline  and  are  raised  in  the  skin. 
The  Americana  plums  are  not,  as  a  rule,  seriously  affected  with  this  disease,  which  is 
principally  confined  to  the  Nigra  varieties. 

Remedy. — ^The  fungus  is  nearly  related  to  the  apple  spot  and  can  be  satis- 
factorily treated  in  much  the  same  way.  The  trees  should  be  sprayed  with  Bordeaux 
mixture  just  after  the  blossoms  fall,  again  two  weeks  later,  and  a  third  two  weeks 
after  the  second  application.  It  is  also  advisable  to  spray  a  fourth  time  with  ammo- 
niacal  copper  carbonate  just  when  the  fruit  is  beginning  to  colour.  The  native 
varieties  ripen  early,  and  if  the  ordinary  Bordeaux  mixture  were  applied  the  last 
time,  the  fruit  might  remain  stained.  The  ammoniacal  copper  carbonate  does  not 
leave  a  noticeable  stain  on  the  fruitw  This  remedy  has  been  very  satisfactorily  used 
by  one  grower  in  particular  near  Ottawa  who  has  thus  been  able  to  grow  native  plums 
very  profitably.  The  Americana  varieties  may  be  top  grafted  on  the  native  ones  with 
the  result  that  there  will  be  less  disease,  as  the  latter  are  not  as  much  affected  as  the 
native.  All  other  plum  trees  not  looked  after  or  bearing  ix)or  fruit  should  be  burned ; 
also  all  fruit  which  is  diseased. 

Shot-Hole  or  Leaf-Spot  {Cylindrosporium  padi). — The  first  indications  of  this 
disease  are  small,  yellowish  spots  with  reddish  margins,  which  appear  on  the  young 
leaves.  These  spots  increase  in  size  and  finally  reach  a  diameter  averaging  about 
one-eighth  to  one-sixth  of  an  inch.  When  fully  grown,  the  central  part  dries  up  and 
drops  out,  leaving  a  clean  cut  around  the  margin,  very  suggestive  of  a  shot-hole,  after 
which  the  disease  is  named.  When  these  spots  occur  in  large  numbers,  as  they 
frequently  do  so  much  of  the  leaf  is  destroyed  that  it  drops  prematurely.  The  early 
dropping  of  the  leaves  prevents  the  fruit,  twigs  and  buds  reaching  their  full  develop- 
ment, and  on  this  account  causes  serious  injury  where  the  disease  is  troublesome. 
To  control  this  disease  Bordeaux  mixture  is  recommended,  the  first  spraying  to  be 
made  about  ten  days  after  the  blossoms  fall;  the  second;  three  weeks  later,  and  the 
third,  three  or  four  weeks  after  the  second.  At  the  Central  Experimental  Farm, 
Americana  and  Nigra  plums  have  been  thoroughly  sprayed  with  Bordeaux  mixture 
from  three  to  five  times,  without  satisfactory  results.  Some  varieties  are  more 
susceptible  to  the  disease  than  others. 

Plum  Pockets  {Exoascus  Pruni), — The  disease  of  plum  known  as  *  plum  pockets ' 
does  not  cause  widespread  injury,  but  in  some  places  does  occasion  considerable  loss. 
The  mycelium  of  the  fungus  which  causes  the  iwckets  lives  year  after  year  in  the 
same  tree,  and  thus  it  is  not  necessary  for  a  tree  to  be  infected  by  the  spores  every  year 
in  order  to  perpetuate  the  disease.  The  fruit  is  affected  soon  after  the  trees  have 
blossomed  and  is  indicated  by  the  unnatural  swelling  and  bladder-like  appearance  of 
the  fruit  and  by  its  unusual  yellow  colour.  When  the  spores  of  the  disease  which  has 
been  working  inside  the  fruit  appear  on  the  surface  they  give  the  pockets  a  gray 
appearance.  Later  on,  the  pockets  turn  almost  black  and  fall  to  the  ground.  The 
leaves  and  twigs  are  also  noticeably  affected  with  this  disease,  the  former  becoming 
curled  and  unhealthy  looking  and  the  twigs  swelling  unnaturally.  There  is  no  known 
effective  remedy  for  this  disease,  but  it  will  probably  be  much  lessened  if  the  affected 
parts  with  the  i)ocket8  are  cut  off  and  burned.  At  the  Central  Experimental  Farm 
there  is  no  trouble  with  this  disease  where  the  trees  are  sprayed  with  Bordeaux  mix- 
ture, and  we  would  suggest  as  the  most  effective  spray,  that  before  the  flower  buds 
open  the  trees  be  sprayed  with  Bordeaux  mixture  or  lime-sulphur  wash. 

GuMMOSis. — ^The  exudation  of  gum  from  plum  trees,  which  is  known  as  gumming 
or  gummosis,  is  quite  common  in  plum  orchards.  It  has  been  given  careful  study  and 
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is  not  attributed  to  any  one  disease.  The  conclusion  reached  is  that  any  weakening 
of  the  tree  by  severe  pruning,  by  winter,  by  injury  to  the  trunk  or  branches,  or  by 
diseases  or  insects  of  different  kinds  will  cause  gumming.  It  is  often  very  noticeable 
when  trees  are  affected  with  the  Ripe  Rot  fungus.  It  appears  to  follow  any  breaking 
or  injury  to  the  wood  tissue. 

Mice. — ^Mice  often  girdle  the  trees  in  the  orchard  in  winter,  especially  when  it  is 
in  sod  or  when  there  is  rubbish  lying  about  in  which  they  like  to  harbour.  Every- 
thing in  the  way  of  rubbish  should,  however,  be  removed  before  winter.  Their  depre- 
dations may  be  prevented  either  by  wrapping  the  trunks  with  building  paper  in 
autumn  and  banking  up  the  earth  about  the  base  to  the  height  of  about  a  foot;  by 
encircling  the  trunk  with  fine  galvanized  iron  netting;  or  by  using  the  veneer  pro- 
tectors used  to  prevent  scalding.  Where  the  latter  are  used  the  earth  should  be 
banked  up  a  little  at  the  base  to  prevent  the  mice  from  Seeing  underneath. 

If  a  tree  is  girdled  by  mice  it  usually  dies.  If,  however,  as  soon  as  the  injury  is 
noticed,  the  wound  is  cleaned  and  covered  with  grafting  wax  and  wrapped  with  cloth 
so  that  the  air  is  excluded  and  the  wood  prevented  from  drying  out,  the  sap  which 
rises  through  the  soft  wood  will  continue  to  do  so  and  returning  through  the  inner 
bark,  growth  will  be  made  all  aroimd  the  upper  part  of  the  wound,  and  if  the  latter 
be  not  too  large  there  is  a  chance  of  its  healing  over.  If,  however,  the  wood  becomes 
diy  before  the  bandage  is  put  on  it  will  almost  certainly  die.  When  the  wax  and 
bandage  are  applied  the  tree  should  be  headed  back  considerably  to  lessen  the  amount 
of  transpiration  of  moisture,  as  there  will  not  be  as  much  sap  rise  as  if  the  tree  were 
uninjured.  Girdled  trees  are  sometimes  saved  by  connecting  the  upper  and  lower 
edges  of  the  girdle  with  scions,  which  are  inserted  all  around  the  trunk.  Mice  may 
be  destroyed  in  the  orchard  by  using  a  mixture  of  one  part  by  weight  of  arsenic  with 
three  parts  of  com  meal.  To  use  this  safely  nail  two  pieces  of  board  each  six  feet 
long  and  six  inches  wide  together  so  as  to  make  a  trough.  Invert  this  near  the  trees 
to  be  protected  and  place  about  a  tablespoonful  of  the  poison  on  a  shingle  and  put  it 
near  the  middle  of  the  run,  renewing  the  poison  as  often  as  is  necessary. 


INSECTS  MOST  INJURIOUS  TO  THE  PLUM. 

The  insects  which  affect  the  plum  and  other  fruits  may  be  divided  into  two 
classes  according  to  the  nature  of  their  mouth  parts.  Those  of  the  first  or  larger 
division,  Biting  Insects,  are  furnished  with  mandibles,  or  biting  jaws,  by  means  of 
which  they  consume  the  substance  of  their  food,  as  caterpillars,  beetles,  &c.  The 
second  class,  Sucking  Insects,  have,  instead  of  mandibles,  a  beak  or  tube,  by  means 
of  which  they  suck  up  their  food  in  a  liquid  form  from  beneath  the  surface,  as  the 
true  bugs,  plant-lice,  &c.  As  regards  the  insects  of  the  first  class,  all  that  it  is 
necessary  to  do  is  to  place  on  the  food  plant  some  poisonous  material  which  will  be 
eaten  with  the  food.  With  the  second  class,  however,  this  would  be  useless,  for  they 
would  push  their  beaks  through  the  poisonous  covering  on  the  outside  of  the  food 
plant  and  extract  from  the  interior  the  juices  upon  which  they  live.  For  this  class, 
therefore,  some  substance  must  be  used  which  will  kill  by  mere  contact  with  their 
bodies. 

INSECTICIDES  AND  FUNGICIDES. 

The  following  are  the  formulse  of  remedies  recommended: — 

I. — ^Arsenate  of  Lead. 

For  Biting  Insects, 

Arsenate  of  Lead 3  lbs. 

Water 40  gallons. 
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n. — ^Pahis  Green. 
Far  Biting  Insects. 

Paris  green 1  lb. 

Lime  (freslif) 1  lb. 

Water 160  gallons. 

For  dry  application. — ^1  lb.  Paris  green  with  50  lbs.  flour,  land  plaster,  slaked  lim€ 
or  any  other  perfectly  dry  powder. 

III. — ^Kerosene  Emulsion.  * 

(riley-hubbard  formula.) 

For  Scale  Insects  and  Plant-lice. 

Kerosene  (coal  oil) 2  gallons. 

Rain  water 1  gallon. 

Soap 1  lb. 

Dissolve  soap  in  water  by  boiling;  take  from  fire,  and,  while  hot,  turn  in  kerosene 
and  chum  briskly  for  five  minutes.    To  be  diluted  before  use  with  nine  parts  of  water. 

IV. — Whale-oil  Soap. 

For  scale-insects  (young) 1  lb.  in  5  gallons  water. 

For  aphis 1  lb.  in  6  gallons  water. 

V. — Tobacco  and  Soap  Wash. 

For  Plant-lice  or  Aphis. 

Soak  in  hot  water  for  a  few  hours  *10  lbs.  of  tobacco  leaves  (home  grown  will  do) ; 
strain  ofF,  and  add  2  lbs.  of  whale-oil  soap.  Stir  until  all  is  dissolved,  and  dilute  to 
40  gallons.    Apply  early  and  two  or  three  times  at  short  intervals. 

VI. — Black  Leap  40. 
For  aphis 1  ounce  in  6i  gallons  water. 

VII. — Poisoned  Bordeaux  Mixture. 

For  Fungi  and  Insects  on  Plum-trees. 

Copper  sulphate  (bluestone) 3  lbs. 

Lime  (fresh) 4  lbs. 

Arsenate  of  Lead  (or  Paris  Qreen  4  ounces) 3  lbs. 

Water  (1  barrel) 40  gallons. 

Dissolve  llie  copper  sulphate  (by  suspending  it  inside  a  wooden  or  earthen  vessel 
containing  4  or  5  or  more  gallons  of  water').  Slake  the  lime  in  another  vessel.  If  the 
lime,  when  slaked,  is  lumpy  or  granular,  it  should  be  strained  through  coarse  sacking 
or  a  ^e  sieve.  Pour  the  copper  sulphate  solution  into  a  barrel,  or  it  may  be  dissolved 
in  this  in  the  first  place;  half  fill  the  barrel  with  water,  add  the  slaked  lime,  fill  the 
barrel  with  water  and  stir  thoroughly.    Add  the  poison  and  it  is  then  ready  for  use. 

Stock  solutions  of  dissolved  copper  sulphate  and  of  lime  may  be  prepared  and  kept 
in  separate  covered  bawrels  throughout  the  spraying  season.  The  quantities  of  blue- 
stone,  lime  and  water  should  be  carefully  noted. 
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VIII. — Copper  Sulphate  Solution. 
For  Funpi. 

Copper  sulphate  (bluestone) 1  lb. 

Water 26  gallons. 

As  soon  as  dissolved  it  is  ready  for  use.    For  use  only  before  the  huds  open, 

IX. — Ammonucal  Copper  Carbonate. 

For  Fungi, 

Copper  carbonate 5  oz. 

Ammonia o 2  quarts. 

Water  (1  barrel) 40  gallons. 

Dissolve  the  copper  carbonate  in  the  ammonia.  The  ammonia  and  concentrated 
solution  should  be  kept  in  glass  or  stone  jars  tightly  corked.  It  is  ready  for  use  as 
soon  as  diluted  with  the  40  gallons  water.  To  be  used  when  Bordeaux  cannot  be 
applied  on  account  of  staining  the  fruit. 

X. — Lime-Sulphur  Wash. 

For  San  Jose  Scale  and  Fungous  Diseases, 

Lime 20  lbs. 

Sulphur,  powdered 15  lbs. 

Water  to  make 40  gallons. 

Slake  the  lime  with  only  enough  water  to  do  it  thoroughly.  Add  the  sulphur  by 
dusting  it  over  the  lime  while  slaking;  stir  well  and  boil  for  at  least  an  hour,  adding 
only  so  much  hot  water  as  is  necessary  for  easy  stirring.  When  thoroughly  cooked, 
strain  through  sacking,  and  apply  hot.    For  use  when  there  is  no  foliage. 

W^hen  concentrated  lime-sulphur  wash  is  used  it  should  be  diluted  for  use,  when 
there  are  no  leaves  on  the  trees,  to  1  gallon  of  the  concentrated  wash  to  about  9 
gallons  of  water  varying  with  the  density  of  the  wash.  For  use  when  there  is  foliage 
the  lime-sulphur  should  be  diluted  to  1  gallon  of  the  concentrated  wash  to  35  to  40 
gallons  of  water.  A  hydrometer  may  be  used  to  determine  the  density  of  the  wa^sh. 
Arsenate  of  lead  is  the  best  poison  to  use  with  the  lime-sulphur  wash.  Arsenito  of 
lime  will  injure  foliage. 


THE  WORST  ENEMIES  OF  THE   PLUM   TREE. 

ATTACKING  THE  FOLIAGE. 

1.  The  1!]YE-SP0TTED  BuD-MOTH  (Tmetocera  ocellana). — Small,  dark  brown  cater- 
pillars, i  of  an  inch  in  length,  with  black  heads  and  collars,  destroying  the  buds  when 
just  unfolding  and  latqr  attacking  the  leaves,  two  or  three  of  which  they  attach 
together,  feeding  inside.  They  also  sometimes  bore  down  the  centre  of  the  twig. 
Remedy: — Spray  early  with  arsenate  of  lead,  3  lbs.  to  40  gallons,  or  a  strong  Paris 
green  wash  (Paris  green  1  pound,  fresh  lime  1  pound,  water  100  gallons). 

2.  The  Cigar  Case-bearer  (Coleophora  fletcherella) , — Small  orange-coloured 
caterpillars  with  black  heads,  encased  in  brown  leathery  cigar-shaped  cases,  which 
they  carry  about  with  them.  They  pass  the  winter  as  caterpillars  on  the  twigs,  and 
cluster  around  the  opening  buds,  injuring  the  foliage  and  flowers.  Remedy: — Spray 
oarly  with  the  wash  mentioned  under  No.  1  above,  or  with  kerosene  emulsion  (For- 
mula TIL). 
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3.  Tent  Caterpillars  {Mdlacosoma), — Two  kinds  attack  the  foliage  of  the  plum 
as  well  as  many  other  trees.  The  Apple  Tent  Caterpillar  forms  a  tent  in  the  fork  of 
two  twigs;  the  Forest  Tent  Caterpillar  does  not  make  a  tent  but  spins  a  flat  mat  of 
silk  on  the  side  of  a  branch  or  on  the  trunk;  to  these  resting  places  the  young  cater- 
pillars resort  when  not  feeding.  The  mature  insects  are  thick-bodied,  reddish-brown 
moths  expanding  from  1  to  about  IJ  inches  across  the  wings,  which  are  crossed  obli- 
quely by  two  bands.  These  bands  are  pale  in  the  first  named,  but  dark  in  the  moth  of 
the  Forest  Tent  Caterpillar.  During  July  the  females  lay  rings  of  about  200  eggs  on 
the  twigs  of  the  trees,  in  which  state  the  insect  passes  the  winter.  Remedies: — Collect 
and  destroy  the  egg  clusters  during  the  winter.  Spray  the  trees  with  poison  (Formula 
I.  or  Vli.),  directly  the  young  caterpillars  are  noticed.  All  tents  should  also  be  cut 
off  and  destroyed  early  before  the  leaves  hide  them. 

4.  Plant-lice  or  Aphides  (Aphis  prunifolice). — ^In  appearance  and  habits  much 
the  same  as  the  Apple  Aphis,  clustering  on  the  underside  of  leaves,  sucking  out  the 
juices  and  causing  the  leaves  to  become  wrinkled  and  twisted.  Remedies: — Whale- 
oil  soap  1  lb.  in  6  gallons  of  water  (Formula  TV,),  or  tobacco  and  soap  wash  (For- 
mula v.),  or  kerosene  emulsion  (Formula  III.),  or  Black  Leaf  40  (Formula  VI.). 
Beigin  to  spray  when  the  plant-lice  are  first  noticed.  Once  the  leaves  have  curled  it 
will  be  almost  impossible  to  reach  them  all. 

5.  Thb  Pear-tree  Slug  or  Cherry-tree  Slug  (Eriocampoides  limacina). — In 
June  and  August,  slimy,  greenish-brown,  slug-like  caterpillars,  J  inch  long,  feeding  on 
the  upper  surface  of  the  leaves,  often  doing  considerable  damage  to  plum  trees.  Reme- 
dies:— Spray  with  arsenate  of  lead,  a  weak  solution  of  Paris  green,  or  dust  with 
freshly  slaked  lime,  or  Paris  green  diluted  with  50  times  its  weight  of  some  dry 
/jowder. 

6.  Plum  Leaf  Caterpillars. — There  are  other  kinds  of  leaf-eating  caterpillars 
which  occasionally  occur  in  sufficient  numbers  on  the  foliage  of  plum  trees  to  do 
serious  injury.  Remedy: — Spraying  r^ularly  with  Formula  VII.  will  prevent 
injury  from  these  insects. 

ATTACKING  THE  WOOD. 

7.  The  Shot-borer  (Xylehorus  dispar). — Small  blackish  beetles,  which  bore  into 
the  trunks  and  limbs,  causing  serious  damage  in  apple  and  plum  orchards.  Remedy: 
— ^Wash  the  trees  liable  to  attack  three  times,  early  and  late  in  June  and  once  in  July, 
with  the  following: — Soft  soap,  1  gallon;  water,  3  gallons;  carbolic  acid,  J  pint. 

OCCURRING  ON  THE  BARK, 

8.  The  San  Josi  Scale  (Aspidiotus  perniciosus). — Minute,  almost  circular 
scale-insects,  one-thirtieth  of  an  inch  wide,  shaped  like  an  inverted  saucer,  with  a 
depressed  ring  around  a  central  point;  inside  this  ring,  black  or  dark  coloured.  This 
very  inconspicuous  insect  when  in  small  numbers  is  easily  overlooked,  but  when 
abundant  gives  to  the  bark  a  dirty,  scurfy  and  grayish  colour,  as  though  dusted  with 
ashes.  Remedy: — Lime-sulphur  wash  sprayed  on  the  trees  when  there  are  no  leaves 
in  the  proportion  of  about  1  gallon  concentrated  lime  sulphur  to  9  gallons  of  water, 
lias  proved  the  best  remedy. 

9.  The  New  York  Plum  Scale  (Eulecanium  cerasifex), — Conspicuous,  dark  brown, 
hemispherical  scales,  about  h  of  an  inch  long  by  J  of  an  inch  wido,  occurring  at  all 
times  of  the  year,  clustered  along  the  small  branches,  particularly  along  the  l«wer 
«ides.  The  presence  of  this  enemy  upon  a  plum  tree  may  be  detected  espocially  in 
July  and  August  and  also  in  the  spring,  by  the  filthy  black  condition  of  the  bark  due 
to  the  growth  of  a  fungus  upon  the  copious  deposit  of  honey-dew  which  is  emitted  by 


72 

the  young  scale  insects  during  the  time  of  their  growth.  Remedies: — Spray  the 
trees  during  the  winter  with  kerosene  emulsion  (Formula  III.)  diluted  with  four 
parts  of  water,  or  with  the  whale-oil  soap  solution  (Formula  IV.). 

ATTACKING  THE  FRUIT. 

10.  The  Plum  Curculio  (Conoirachelus  nenuphar). — Small,  rough,  grayish 
beetles  about  i  of  an  inch  long.  The  females,  in  the  operation  of  egg-laying,  make 
upon  the  sides  of  plums  small  crescent-shaped  marks,  with  a  single  hole  in  the  centre 
of  each.  An  egg  is  laid  in  the  central  spot,  from  which  hatches  a  white  grub;  this 
soon  destroys  the  fruit.  Remedies: — (1)  The  mature  beetles  feed  in  early  spring 
upon  the  unopened  buds  and  afterwards  upon  the  young  leaves,  and  may  be  reached 
by  spraying  the  trees  before  the  buds  open  with  arsenate  of  lead  (Formula  I.)  or 
Paris  green  (Formula  II.'),  repeating  this  as  soon  as  the  fruit  has  formed,  and  spray- 
ing ten  days  later  with  the  poisoned  Bordeaux  mixture  (Formula  VIL).  (2)  The 
beetles  are  sluggish  in  the  early  morning  and  drop  from  the  trees  if  a  sudden  jar  be 
given  to  the  trunk.  This  jarring,  if  repeated  every  day  or  two  over  a  sheet  or  other 
receptacle,  will  be  the  means  of  greatly  lessening  the  numbers  of  the  mature  insects. 
The  beetles  drop  readily  and  lie  quietly  for  some  time,  when  they  can  be  easily 
collected  and  destroyed. 

Note. 

The  operation  of  *  spraying '  consists  of  applying  liquids  by  means  of  a  force 
pump  and  spraying  nozzle,  with  such  force  as  to  break  up  the  liquid  so  thoroughly 
tliat  it  falls  upon  the  plants  treated  as  an  actual  mist  or  spray.  The  word  '  spraying,' 
however,  to  many  who  endeavour  to  practise  this  operation,  has  still  little  more 
meaning  than  doing  something  in  any  sort  of  a  way,  to  fruit  trees  with  a  spraying 
pump.  Such  terms  as  'sprinkling'  and  *  showering'  are  inaccurate  for  the  operation 
here  intended.  Unfortunately,  much  of  the  so-called  spraying  as  usually  carried  out, 
could  more  accurately  be  designated  as  sprinkling  or  showering,  which  describe  a 
much  less  careful  and  less  even  distribution  of  liquids. 

The  above  information  on  insects  was  prepared  for  the  first  edition  of  this 
bulletin  by  the  late  Dr.  James  Fletcher.  Changes  in  the  formulae  recommended  have 
been  made  where  necessary. 
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To  th«  Honourable 

The  Minister  of  Agricultura 

Sol, — ^I  herewith  submit  for  your  approval  Bulletin  No.  H  of  the  Experimental 
Farm  serieSy  which  haa  been  prepared  by  the  Experimentalist,  Dr.  0.  E.  Saunders  and 
^Aiyself.  There  are  presented  in  this  publication  the  results  of  a  large  number  of  ex- 
periments, which  have  been  conducted  at  all  the  experimental  farms  in  your  Depart- 
ment during  the  season  of  1903,  with  oats,  barley,  spring  wheat,  pease,  Indian  com, 
turnips,  mangels,  carrots,  sugar  beets  and  potatoes,  in  plots  of  uniform  size,  and  with 
the  crops  grown  under  uniform  conditions.  The  average  results  are  also  given  of  the 
for  a  series  of  years  of  those  varieties  which  have  proved  most  productive. 


These  trial  plots  are  conducted  with  the  object  of  gaining  information  as  to  the 
relative  productiveness  of  the  different  sorts  and  their  earliness  in  ripening.  The 
returns  show  much  variation  in  the  weight  of  the  crops  grown  and  point  to  the  im- 
portance of  care  in  the  choice  of  varieties  of  seed  for  sowing.  It  is  hoped  that  these  re- 
sults giving  the  experience  gained  under  some  oi  the  most  important  climatic  varia- 
tions found  in  the  country,  will  prove  useful  to  farmers  in  every  part  of  Canada. 

^  I  have  the  honour  to  be. 

Your  obedient  servant, 

WM.  SAUKDERS, 

Director  of  Experimental  Farms* 
Ottawa^  December  10, 1903. 
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By  WnxuM  Saundebs,  LL.D.,  F.RS.O.,  F.L.S.,  F.O.S.,  fta 
Director  of  Experimental  Farms, 

And  Chas.  E.  Saunders,  B.A.,  PIlD.,  Experimentalist. 

During  the  past  nine  years  experiments  have  been  conducted  on  uniform  trial 
plots  at  each  of  the  Dominion  Experimental  Farms  for  the  purpose  of  gaining  infor- 
mation as  to  the  most  productive  and  earliest  ripening  varieties  of  grain,  fodder  com, 
field  roots  and  potatoes.  In  arranging  for  these  plots  the  same  varieties  have  been 
sown  at  each  of  the  f arms»  the  seed  being  supplied  at  the  outset  from  a  common  stock. 
In  each  case  seed  has  been  sown  early,  and,  as  a  rule,  all  the  different  sorts  of  the 
same  crop  have  been  sown  on  the  same  day  or  at  most  within  two  or  three  days  so  as 
to  give  to  all  an  even  start,  ^e  land  chosen  each  year  for  these  plots  has  been  as 
nearly  uniform  in  character  as  could  be  found  and  before  sowing  has  been  brought 
into  a  good  condition  of  tilth.  In  this  bulletin  which  is  the  nin&  of  the  series,  the 
details  are  arranged  after  the  same  plan  as  in  the  previous  issues,  except  that  the  dif- 
ferent varieties  are  placed  in  the  tables  in  the  order  of  their  average  productiveness  at 
nil  the  farms,  instead  of  being  arranged  in  the  order  of  their  yield  at  the  Central  Ex- 
perimental Farm.  The  number  of  days  required  for  411  the  sorts  from  sowing  to  ripen- 
ing is  also  given  and  thus  their  relative  earliness  is  shown. 

In  comparing  the  crops  obtained  from  the  several  varieties  in  any  one  year  with 
cnother,  the  relative  positions  occupied  by  the  different  sorts  will  often  vary  from  lack 
of  uniformity  in  the  soil,  and  other  causes.  When,  however,  the  average  of  such 
results  can  be  given  for  a  number  of  years  the  information  becomes  much  more  satis- 
factory and  valuable.    In  the  experience  recorded  near  the  end  of  this  bulletin  the 
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average  crops  obtained  from  the  sowings  of  a  number  of  successive  years  are  shown, 
all  those  varieties  which  have  been  four  years  under  trial  being  placed  in  competition 
with  those  which  have  been  tested  for  longer  periods. 

The  weather  in  the  eastern  parts  of  Canada  was  quite  unusual  during  the  past 
season.  There  was  an  almost  unbroken  drought  from  early  in  April  until  about  the 
middle  of  June,  which  was  followed  by  a  long  period  of  very  wet  weather.  All  the 
varieties  of  grain  were  more  or  less  injured,  but  the  early  varieties  of  wheat  suffered 
most.  They  were  much  dwarfed  in  growth  and  were  heading  out  when  the  rains  came, 
and  although  rapid  growth  followed,  they  did  not  recover  to  the  same  extent  as  the 
later  ripening  sorts.  While  all  the  varieties  suffered  a  reduction  in  crop,  the  yields 
of  the  earliest  varieties  of  wheat  are  in  some  cases  remarkably  low.  The  wet  weather 
proved  very  favourable  for  the  spread  of  rust,  which  further  reduced  the  crop  of  grain. 
In  the  case  of  the  field  roots,  the  principal  effect  of  the  drought  was  to  delay  the 
g-ermination  of  a  large  proportion  of  the  seed  of  both  sowings  until  about  the  middle 
ol  June,  when  the  dormant  seed  of  both  first  and  second  sowings  germinated  togetlicr. 


OATS. 

During  the  season  of  1903,  forty-five  varieties  of  oats  .have  been  under  trial.  The 
size  of  the  plots  on  which  they  were  grown  was  one-fortieth  of  an  acre  at  Ottawa,  Ont., 
Nappan,  N.S.,  and  Agassiz,  B.C. ;  while  at  Brandon,  Man.,  and  Indian  Head,  N.W.T., 
the  plots  were  usually  one-twentieth  of  an  acre.  The  seed  was  sown  at  the  rate  of 
two  bushels  per  acre  ;  and  the  dates  of  sowing  were  as  follows  : — At  Ottawa,  April 
20  ;  Nappan,  May  4  ;  Brandon,  May  5  and  6  ;  Indian  Head,  April  25  ;  and  at 
Agassiz,  April  17. 

Particulars  as  to  the  character  of  the  land  in  each  case,  and  of  the  preparation  and 
treatment  it  has  had  will  be  found  in  the  annual  report  of  the  Experimental  Parms 
for  19Q3. 

At  Brandon  the  plot  of  Banner  oats  being  on  the  outside  of  the  block  near  the 
road,  was  somewhat  injured  by  traffic.  The  Tartar  King  seed  was  very  plump  and 
heavy,  and  the  plants  did  not  tiller  to  any  great  extent  :  for  these  reasons  the  plot  was 
too  thin  for  the  best  results. 

In  Canada  the  bushel  of  oats  is  84  lbs. 


UNDOBU  TEST  PLOTB  Ot  OATS  SOIL  OOS. 
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The  twelY«  irarittiei  of  oats  which  have  produced  the  largest  eropi  in  1903,  taking 
the  average  of  the  reauUi  obtained  on  all  the  experimental  f arm%  are  the  following  : — 


1.  Abundance..., 

2.  White  Giant.. 

3.  Wide  Awake.. 

4.  Sensation.... 

5.  Danish  Island 

6.  Lincoln 


Per  acre.  Per  acre. 

Bush.  Libs.  Bush.  Lbs. 

94       16      7.  Banner 90  10 

93       17      8.  Golden  Tartarian 90  2 

93        ..9.  Wayerler 89  30 

92         8    10.  Thousand  Dollar 88  27 

91       14    11.  Improved  LlfiTOwo 88  22 

90       16    12.  Twentieth  Century 87  30 


An  average  crop  of  90  bushels  80  lbs.  per  acre.  v 

The  twelve  varieties  of  oats  which  have  produced  the  largest  crops  during  1903, 
at  the  several  experimental  f arms^  are  the  following  : — 


CENTRAL  EXPERIMENTAL  FARM,   OTFAWA,  ONT. 


Per  acre. 
Bush.  Lbs. 


Per  acre. 
Bush.  Lbs. 


1.  Golden  Giant 86 

2   Scotch  Potato 77 

3.  White  Giant 74 

4.  Golden  Beauty 73 

6   Golden  Tartarian 71 

6.  Banner ^1 


16 
2 
4 

18 


7.  Abundance 71 

8.  Twentieth  Century 71 

9.  Siberian 70 

10.  Columbus ;  70 


26    11.  Swedish  Select 70 

6    12.  Mennonite 70 


6 

6 
20 
20 
20 


An  average  crop  of  73  bushels  6  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  THE  MARITIME  PROVINCES,  NAPPAN,  N.S. 


1.  Sensation 98 

2.  Twentieth  Century 97 

8.  Thousand  Dollar 97 

4.  Waverley 97 

6.  Siberian 96 

6.  Banner 95 


Per  acre. 
Bush.  Lbs. 

28 
22 

22 


Per  acre. 
Bush.  Lba> 

7.  Joanette 94         4 

8.  White  Giant 94         4 

9.Abundance 92       32 

22    10.  Goldflnder 92       32 

16    11.  Danish  Island 90       20 

10    12.  Improved  Licowo 89       14 


An  average  crop  of  94  bushels  27  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  MANITOBA,  BRANDON,  MAN. 


Per  acre. 
Bush.  Lbs. 

1.  Buckbee's  Dlinols 119  14 

2.  Early  Golden  Prolific 115  10 

3.  New  Zealand 114  24 

4.  Wide  Awake 113  18 

5.  Golden  Giant 109  14 

6.  Abundance 109  14 


7.  Waverley 

8.  Lincoln..  ..   ..   .. 

9.  Danish  Island..   . 

10.  Holstein  Prolific 

11.  Irish  Victor..    .. 

12.  Golden  Tartarian. 


Per  acre. 

Bush. 

Lbs. 

109 

14 

103 

28 

108 

8 

107 

32 

107 

22 

106 

S 

An  average  crop  of  110  bushels  28  lbs.  per  acre. 


KZPSRncnffTiL  VAnc  rw  thi  nosth-wbst  TSBRrroRiBSy  omAV  hhad,  m.w.t. 

Per  acre.  Per  acre. 

Bush.  Lbs*  Bush.  Lbs. 

1.  Banner 186  H     7.  OoMen  Beautj 127  2 

2.  Wide  Awake 184  4      8.  Buokbee's  Illinois 126  31 

3.  Thousand  Dollar 182  27      9.  Bararlan 126  26 

4    Lincoln 129  29    10.  Swedish  Select 126  16 

5.  Holateln  Prolific 127       82    11.  Improred  American 125       10 

6.  Kendal  White 127         2    12.  Irish  Victor 128       83 

An  average  crop  of  128  bushels  26  lbs.  per  acre. 


EZPEniMENTAL  FAniC  FOR   BRITISH  COLUMBIA^  AOASSES,  B.a 

Per  acre. 
Bush.  Lba 

1.  Bavarian 83         8     7.  Abundance 

2.  Danish  Island ^. 82       22      8.  OUto  White.. 

3    Milford  White 82       12      9.  White  Giant 

4.  SensatAh 82        ..    10.  Kendal  White 

5.  Columbus 78       28    11.  WsTerley 

6.  Tartar  King 78       28    12.  Irish  Victor 72         2 

An  average  crop  of  77  bushels  12  lbs.  per  acre. 

The  average  crop  of  aU  the  varieties  of  oats  tested  at  each  of  the  experimental 
farms  in  1903  was  as  follows  : — ^At  Ottawa,  62  bushels  9  lbs.  per  acre  ;  Nappan,  81 
bushels  18  lbs. ;  Brandon,  97  bushels  4  lbs.  ;  Indian  Head,  117  bushels  28  lbs.  ;  and  at 
Agassiz,  66  busheb  4  lbs.  The  average  return  given  by  the  whole  of  the  varieties 
of  oats  tested  at  all  the  farms  was  84  bushels  18  lbs.  per  acrau 


Per  acre. 

Bush. 

Lbs. 

75 

80 

74 

4 

78 

28 

78 

8 

72 

12 

IS 


BAALET* 

During  fhe  fieason  of  1903,  fifteen  varieties  of  two-rowed  barley  and  twenty  rarie- 
ties  of  aix-rowed  barl6y  have  been  under  test.  Tbe  barley  plots  were  of  the  same  size  as 
those  sown  with  oats.  The  seed  was  used  in  the  proportion  of  two  bushels  per  acre  ;  and 
the  dates  of  sowing  were  as  follows  : — ^At  Ottawa,  Ont.,  April  17  and  18  ;  Nappan, 
N.S.,  May  13  ;  Brandon,  Man.,  May  7  and  8,  and  June  5  ;  Indian  Head,  N.W.T., 
April  29,  and  at  Agassiz,  B.O.,  April  25. 

All  the  plots  of  two-rowed  barley  at  Brandon  were  frozen  on  September  4,  so  that 
the  number  of  days  for  maturing  can  only  be  given  approximately.  The  sowing  of 
these  plots  so  late  (June  5)  accounts  for  the  unsatisfactory  results.  The  plots  were 
first  sown  in  good  season  (May  8),  but  were  washed  out  by  a  heavy  rain  storai,  making 
a  second  sowing  necessary. 

In  Canada  the  bushel  of  barley  is  48  lbs. 

UNIFORM  TEST  PLOTS  OF  TWO-ROWED  BARLEY  FOR  1903. 


I 


Name  of  Varielj 


1  Invinoible 

2  French  Chevalier. 

3  Canadian  Thorpe. 

4  StandweU 
•Beaver 

di Danish  Chevalier. 

7 
8 
9 


10 
11 
12 
18 
14 
16 


•Sidney .  , 
•Dunham 


•Gordon 

Newton 

•Logan 

•Harvey 

•Fulton 

•Jarvis 

^Clifford 


Yield  per  Acbx 

AT  THl 
SSYXBAL  EXFSRIUXNTAL  FaBMB. 


i 


66  34 
64  28 
64  10 
63  22 
63  16 
62  24 
61  26 
^1  16 
61  14 
60  26 
48  40 
48  .. 
47  10 
47  .. 
46  28 


S 

i 

O 


i 


46  32 
44  28 
46  32 
35 
42  24 
37 
89 
87 


44 

41  32 
31  12 
37 
40 
37 
46  12 
86  ^ 


I 


n  Hi 

66  40 

68  16 

69  8 
62  24 
60  40 
65  . 

43  le 

49  8 
46  32 
64  8 
46  40 
40  40 
48  16 
40  .. 
42  24 


I 

PQ 
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32  24 

27  34 
24  28 

31  42 

32  4 

28  46 

39  18 

40  30 
30 

33  16 
37  84 
36 
83  36 
80  80 
31  42 


1. 

3 


i 


77  14 
71  22 
71  2 
80  40 
66  12 

66  2 
62  24 
62  14 
64  28 

61  2 

62  14 
68  16 
68  46 
61  22 

67  14 


m 

o 

.tf 

I 


66  12 
70  40 
69  28 

67  4 
76  . 

65  20 
73  16 
76  32 
73  26 
62  44 
61  12 

66  40 

67  44 
66  82 
69  28 
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yBOM 

SowiNO  TO  Harvesting. 
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108 
100 
101 
101 
101 


i 

§ 

1 


i 
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101  105 
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100 
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101 
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108 
115 
112 
117 
108 
109 
107 
115 
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103 
103 
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105 


O 

to 

I 

bo 
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Q 

115 
117 
114 
115 
117 
115 
U7 
114 
108 
109 
112 
110 
116 
109 
109 


*  Cross-bred  varieties  produced  at  the  Experimental  Farms. 
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The  mx  rarietiefl  of  two-rowed  barley  which  have  produced  the  largest  crops  in 
1903,  takizig  the  average  of  the  results  obtained  on  all  the  experimental  farms,  are  the 
lollowing  : — 

Per  acre.  Per  acre. 

BuBh.  Lbs.  Bush.  Lbs. 

1   InYlnclble 65       S4    4.  Standwell 63       22 

2.  French  Cheyaller 64       28    6.  Beaver 63       16 

3.  Canadian  Thorpe 64       10    6.  Danish  Chevalier 62       24 

An  average  crop  of  53  bushels  46  lbs.  per  acre. 

The  six  varieties  of  two-rowed  barley  which  have  given  the  largest  crops  during 
1903,  at  the  several  experimental  farms,  are  the  following  : — 

CENTRAL  EXPERIMENTAL  FARM,   OTTAWA,  ONT. 

Per  acre.  Per  acre. 

Bush.  Lbs.  Bush.  Lbs. 

1.  Canadian  Thorpe 46       82    4.  French  Chevalier 44       28 

2.  Invincible 46       32    6.  Beaver 42       24 

3.  Jarvlr. 46       13    1.  Gordon 41       32 

An  average  crop  of  44  bushels  35  lbs.  per  acre. 

EXPERIMENTAL  FARM  FOR  THE  MARITIME  PROVINCES,  NAPPAN,  N.8. 

Per  acre.  Per  acre. 

Bush.  Lbs.  Bush.  Lbs. 

1.  Danish  Chevalier 65        ..4.  Canadian  Thorpe 69         8 

2.  Newton 64         8    6.  French  Chevalier 68       16 

3.^eaver 60       40    6.  Invincible 65       40 

An  average  crop  of  60  bushels  27  lbs.  per  acre. 

EXPERIMENTAL  FARM  FOR   MANITOBA,  BRANDON,  MAN. 

Per  acre.  Per  acre. 

Bush.  Lbs.  Bush.  Lbs. 

1.  Dunham 40       30    4.  Harvey..  ..  % 36 

2.  Sidney 39       18    5.  Fulton 33       36 

8.  Logan 37       34    6.  Newton 33       16 

An  average  crop  of  36  bushels  30  lbs.  per  acre. 

EXPERIMENTAL  FARM  FOR   THE  NORTH-WEST  TERRITORIES,  INDUN   HEAD,  N.W.T. 

Per  acre.  Per  acre. 

Bush.  Lbs.  Bush.  Lbs. 

1.  Standwell 80       40    4.  Canadian  Thorpe 71         2 

2.  Invincible 77       14    6.  Danish  Chevalier 66         2 

3.  French  Chevalier 71       22    6.  Gordon. 64       28 

An  average  crop  of  71  bushels  42  lbs.  per  acre. 

EXPERIMENTAL  FARM  FOB  BRITISH  OOLUMBU,  AQASSIZ,   B.O. 

Per  acre.  Per  acre. 

Bush.  Lbs.  Bush.  Lbs. 

I.Dunham 76       32    4.  Sidney 73       16 

2.  Beaver 75        ..    6.  French  Chevalier 70       40 

t.  Gordon 73       26    6.  Canadian  Thorpe 60       28 

An  average  crop  of  73  bushels  8  lbs.  per  acre. 
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The  aTorags  crop  of  aU  the  varieties  of  two-rowed  barlegr  tested  at  each  of  the 

experimental  farms  in  1903  was  as  follows  : — ^At  Ottawa,  89  bushels  47  n>s.  per  acre  ; 
Nappan,  51  bushels  34  lbs.  ;  Brandon,  32  bushels  32  lbs  ;  Indian  Head,  64  bushels  6 
lbs.,  and  at  A^assiz,  66  bushels  88  lbs.  The  average  return  given  hj  the  whole  of  the 
varieties  of  two-rowed  barley  tested  at  all  the  farms  was  50  bushels  47  lbs.  per  acre. 

UNIFORM  TEST  PLOTS  OF  SIX-ROWED  BARLEY  FOR  1903. 


Name  of  Variety 

Yield  pkr  Aciue  at  thb  Several 
Experimental  Farms. 

Number  of 
Datb  from  Sowtko  to 
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i 

» 

^ 

pq    ^ 
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PQ     t-^ 

PQ 

^ 

pq   1-3 

^  P 

Q 

« 

P 

p 

1 

Mensury 

62 
61 

40 
38 

38    36 
63    36 

60    .. 
53    16 

71    32 
66    32 

63 
63 

36 
26 

80    .. 
71    32 

103 
103 

lo: 

10( 

101 
103 

95 
95 

108 

lOft 

2 

*  Brotao. 

113   103 

SJOdeeu 

4  •Trooper. 

5  Oderbruch 

60 

12 

44    28,60    40 

66    12 

71 

12 

58    16 

97 

101 

07 

84 

106 

100 

60 

•  • 

52      4  65     .. 

53    16 

64 

8 

65    20 

102 

9*j 

99 

95 

110 

109 

59 

38 

42    44  66    32 

63    16 

54 

38 

71    12 

100 

100 

98 

92 

107 

103 

6 

*Nuireiit .....   

59 
59 
59 
59 
58 
58 

32 
32 
24 

20 
30 

1 

42      4 
46    20 
54    28 
44    28 
34    28 
61    12 

64      8 

72      4 

54 
56 
61 
60 
63 
64 

28 

32 

2 

20 

6 

3 

65    20 
68    86 
60    20 
67      4 
78    16 
72    24 

105 
104 
104 
99 
103 
104 

107 

100 

98 

98 

100 

98 

104 
100 
104 
99 
101 
104 

94 
96 
98 
91 
96 
94 

112 
113 
113 

109 

7 

•Empire. 

65    40  61    32! 

109 

8 

•Siunmit.  .....................  ^ 

54      8 
63    16 
56    40 

67    14 
61    32 
66    12 

109 

9 

Oommon. 

106    101 

10 

•Mansfield 

108 
112 

109 

11 

•Stella. 

68    16153    46 

114 

12 

•Albert 

56 
55 
55 
53 
53 
53 

2 
40 
22 
30 
24 
20 

47      4 
41    12 
46     .. 
52      4 
35    40 
34    28 
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53 
60 
63 
55 
65 
56 

26 

•  * 

46 
30 
40 
32 
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65    .. 
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65    40 
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103 
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106 
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98 
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100 

99 
99 

104 

100 

99 

100 
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94 
94 
94 
95 

106 
110 
112 
111 
112 
111 

109 

13 

•Royal 

68    16 

53  16 
50     .. 
48    16 

54  8 

50    40 
70    .. 
55    20 
55    20 
55    40 

100 

14 

•Yale 

1(»9 

15 

•Garfield 

109 

16 

*CUude 

106 

17 

•Argyle 

106 

18 

Reimie*8  Improved 

53 

4 

42    44 

45    40 

53    46 

57 

14 

66    20 

99 

98 

99 

92 

106 

102 

19 

Baxter «.. . 

52 

8 

45    20 

59      8 

41    12 

50 

20 

64    28 

100 

97 

99 

95 

108 

103 

20 

Champion 

45 

40 

40    20 

49      8 

32    24 

45 

20  61    32 

96 

96 

96 

88 

103 

99 

•  Cross-bred  varieties  produced  at  the  Experimental  Farms. 


The  six  yarieties  of  six-rowed  barley  which  have  produced  the  largest  crops  in 
1903,  taking  the  average  of  the  results  obtained  on  all  the  experimental  farms,  are 

the  following  : — 

Per  acre.  Per  acre. 

Bush.  Lbs.  Bush.  Lb& 

1.  Mensurj 62       40    4.  Trooper 60 

2.  Brome 61       S8    6.  Oderbruch 69 

8.  Odessa 60       12    6.  Nugent 59 

An  average  crop  of  60  bushels  35  lbs.  per  acre. 


38 
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The  six  varieties  of  six-rowed  barley  which  have  given  the  largest  crops  during 
1903,  at  the  Several  experimental  farms,  are  the  following  : — 


CENTRAL  EXPERIMENTAL  FARM,   OITAWA,  ONT. 

Per  acre^ 

Bush.  Lbs. 

1.  Summit 64       28    4.  Garfield 

2.  Brome 53       86    6.  Stella 


Per  acre. 
Bush.  Lba. 

52         4 
51       12 


S.  Trooper 52         4    6.  Albert 47 

An  average  crop  of  61  bushels  39  lbs.  per  acra 
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BZPBRDfENTAL  FIBM  FOR  THE  ICABITIIIS  PR07INGE8,  HAPPANi  IT  A 

Per  acre.  Per  acre. 

Bush.  Lfbe.  Bush.  Lbe. 

1   Oderbrucb 66       82    4.  Nugent 64         8 

2.  Empire 65       40    5.  Common 63       16 

8.  Trooper 65  6.  Odessa 60       40 

An  average  crop  of  64  bushels  15  lbs.  per  acre. 

EZPERIMEirrAL  FARM  FOR   MANITOBA,  BRANDON^  MAN. 

Per  acre.  Per  acre. 

Bush.  Lbs.  Bush.  Lbs. 

1.  Nugent.. ..      72         4    4.  Summit 67       14 

8.  Mensury....* 71       32    5.  Brome 66       82 

8.  Tale 70        ..     6.  Mansfield 66       12 

An  average  crop  of  69  bushels  per  acre. 

EXPERIMENTAL  FARM  FOR  THE  NORTH-WEST  TERRITORIES,  INDIAN   HEAD,  N.W.T. 

Per  acre.  Per  acre.^ 

Bush.  Lbs.  Bush.  Lbs. 

1.  Odessa 71       12    4.  Mensury 63       86 

2.  Claude 65       40    K.  Brome 63       26 

8.  Trooper 64         8    6.  Mansfield 63         6 

An  average  crop  of  65  bushels  13  lbs.  per  acre. 

EXPERIMENTAL  FARM  FOR   BRITISH  COLUMBIA,  AGASSIZ,  B.a 

Per  acre.  *  Per  acre. 

Bush.  Lbs.  Bush.  Lbs. 

1.  Mensury W        ..    4.  Brome 71       82 

2.  Mansfield 73       16    5.  Oderbruch 71       12 

8.  Stella 72       24    6.  Empire 68       36 

An  average  crop  of  72  bushels  44  lbs.  per  acre. 

The  average  crop  of  all  the  varieties  of  six-rowed  barley  tested  at  each  of  the  ex- 
perimental  farms  in  1903  was  as  follows  : — ^At  Ottawa,  44  bushels  22  lbs.  per  acre  ; 
Nappan,  57  bushels  12  lbs.;  Brandon,  58  bushels  44  lbs.;  Indian  Ilead,  58  bushels  15 
lbs.  ;  and  at  Agassiz,  63  bushels  34  lbs.  The  average  return  given  by  the  whole  of  the 
varieties  of  aix-rowed  barley  tested  at  all  the  farms  was  56  bushels  45  lbs.  per  acre. 


8FBIN0  WHEAT. 

Fifty-eight  varieties  of  spring  wheat  have  been  grown  on  the  uniform  test  plots 
during  the  past  season.  The  plots  were  of  the  same  size  as  those  sown  with  oats,  and 
the  seed  was  used  at  the  rate  of  one  and  one-half  bushels  x>er  acre.  The  dates  of  sow- 
ing were  as  follows  : — ^At  Ottawa,  Ont.,  April  14  ;  Nappan,  N.S.,  April  29  ;  Brandon, 
Man.,  April  21  to  24  ;  Indian  Head,  N.W.T.,  April  18,  and  at  Agassiz,  B.C.,  April  18. 

In  Canada  the  bushel  of  wheat  is  60  lbs. 


tmiFORM  TEST  PLOTS  OF  SPRING  WHEAT  FOR  1003. 
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The  twelve  yarieties  of  sprizig  wheat  which  have  prodtioed  the  largest  crops  in 
1903^  takin^r  the  average  of  the  results  obtained  on  all  the  experimental  farms,  are  the 
following  : — 

Per  acre. 
Bush.  Lbs. 


1.  Adyance 

2   Roumanian..  .. 

3.  Wellman'8  Fife 

4.  Byron 

5.  Monarch 

€.  Preston 


Per  acre. 

Bush. 

Lbs. 

85 

14 

84 

36 

84 

18 

34 

10 

83 

8 

32 

58 

7.  "White  Connell 32 

8.  White  Fife 82 

9.  Goose 82 

10.  Chester 82 

11.  Crawford 32 

12.  Clyde 32 


68 
39 
32 
27 
25 
18 


An  average  crop  of  33  bushels  18  lbs.  per  acre. 


The  twelve  varieties  of  spring  wheat  which  have  given  the  largest  crops  at  the 
several  experimental  farms  in  1903,  are  the  following  : — 


CENTRAL  EXPERIMENTAL  FARM,   OTTAWA,  ONT, 


1.  Advance • .. 

Per  acre. 
Bush.  Lbs. 

..34       40 

2.  Benton • 

. .      30       20 

3.  McKendry's  Fife  (Minn.  181).... 

4.  Preston 

...      30       20 
..29        40 

6.  Minn.  No.  163 

. .      29        20 

C.  Wellman's  Fife 

..      29 

7.  Robin's  Rust  Proof. 

8.  Monarch 

9.  White  Connell..  .. 


Per  acre. 
Bush.  Lbs. 

28        20 


28 

27 

40    10.  Hungarian 27 

20    11.  White  Fife 27 

12.  Roumimian 27 


20 
20 


An  average  crop  of  29  bushels  2  lbs.  per  acre. 

EXPERIMENTAL  FARM  FOR  THE  MARITIME  PROVINCES,  NAPPAK,  K.8. 


Per  acre. 

«  Bush.  Lbs. 

1.  B3rron • 42       40 

2.  Early  Riga 42 

8.  Chester 40 

4.  Wellman's  Fife 38 

5.  Essex 38 

6.  Power's  Fife  (Minn.  149) 37       20 


7.  Crawford.. 

8.  Red  Fife.. 

9.  Rio  Grande. 

10.  Admiral..  . 

11.  White  Fife. 

12.  Laurel..  .. 


Per  acre. 
Bush.  Lbs. 

30       40 


36 
36 
36 
36 
36 


40 
40 


An  average  crop  of  38  bushels  per  acre. 


1.  Goose * 

2.  Roumanian 44 

3.  Australian  No.  9 34 

4.  Chester 83 

6.  Blair 31 

6.  Fraser 31 


KXPEBIMENTAL  FARM  FOR  MANITOBA,  BRANDON,  MAN. 


Per  acre. 
Bush.  Lbs. 

46       20 


7.  White  Russian.. 

8.  Wellman's  Fife 

9.  Dawn 

30    10.  Angus 

11.  Benton 

12.  Percy 


40 


30 
20 


Per  acre. 

Bush. 

Lbs 

30 

40 

80 

20 

30 

20 

30 

•  • 

29 

20 

29 

10 

An  average  crop  of  33  bushels  26  lbs.  per  acre. 


EXPERDIBNTAL  FARM  FOR  THE  NORTH-WEST  TERRITORIES,  INDIAN   HEAD,  N.W.T. 

Per  acre. 
Bush.  Lbs. 


1.  Weldon 43 

2.  Preston 43 

3.  Hungarian 42 

4.  Pringle's  Champlain 41 

5.  Roumanian 41 

6.  Fraser 89 


40     7.  Stanley 

10      8.  Huron 

9.  Angus 

40    10.  Nerval 

..    11.  Red  Fife 

85    12.  Hastings 88 


Per  acre. 

Bush. 

Lbs. 

39 

10 

39 

•    9 

88 

50 

38 

45 

38 

30 

88 

20 

An  average  crop  of  40  bushels  18  lbs.  per  acre. 

44r-2 
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nPERIMEllTAIi  FARM  FOB  BRITISH  COLUMBU^  AOA98IZ,  3,0. 

Per  acre.  Per  acre. 

Bush.  Lbs.  Bush.  Lbs. 

1.  Percy 46  40      7.  Monarch 41  20 

2.  Australian  No.  19 44  ..      8.  Cartier 41  20 

3.  Advance 42  40      9.  White  Connell 41  10 

4   Plumper 42  ..    10.  Wellman's  Fife 41 

5.  Hastings 41       40    11.  Clyde 41 

6.  Bishop 41        40    12.  Alpha 40        50 

An  average  crop  of  42  bushels  7  lbs.  per  acre. 

The  average  crop  of  all  the  varieties  of  spring  wheat  tested  at  each  of  the  experi- 
mental farms  in  1903^  was  as  follows  : — At  Ottawa,  23  bushels  3  lbs.  per  acre;  Nappan, 
29  bushels  15  lbs.  per  acre  ;  Brandon,  26  bushels  46  lbs.  ;  Indian  Head,  34  bushels  24 
lbs.;  and  at  Agassiz,  38  bushels  10  lbs.  The  average  return  given  by  the  whole  of  the 
varieties  of  spring  wheat  at  all  the  farms  was  30  bushels  20  lbs.  per  acre. 
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;b  ("8peltz'7 


The  common  variety  of  emmer,  to  which  the  incorrect  name  of  Speltz  Is  often  given, 
was  grown  as  usual  at  all  the  experimental  farms  this  past  season.  In  comparing  the 
>ield  of  this  grain  with  wheat  a  deduction  of  twenty  per  cent  or  more  must  be  made 
from  the  weight  of  the  emmer  on  accoimt  of  the  husk^  inasmuch  as  this  grain  retains 
its  husk  after  ordinary  threshing. 

The  following  table  shows  the  yield  of  common  enmier  obtained  at  each  experi- 
mental farm  ;  and  for  comparison  the  highest  yield  of  wheat  at  each  farm  is  also  in- 
serted. 

tJNIFORM  TEST  PLOTS  OF  COMMON  EMMER  FOR  1908. 


Where  Grown. 


Ottawa 

Nappan .... 
Brandon...., 
Indian  Head. 
AgasBiz 


Number 
of 

Yield 
per  Acre 

as 
Threshed. 

Estimated  Yield  per  Acre 
of  Clean  Grain. 

Highest  Yield 
of 

Days 
Maturing. 

In  pounds. 

Tn  Bushels 

of  60  lbs. 

Each. 

Wheat 
ObUined. 

Lbe. 

Lbs. 

Bush.    Lbs. 

Bush.     Lbs. 

117 

1,900 

1,040 

17          20 

84           40 

122 

1,520 

1,216 

20          16 

42           40 

127 

2,680 

2,104 

35             4 

46           20 

143 

8,280 

2,624 

43           44 

46           ..• 

122 

2,190 

1,752 

29           12 

46           40 

*This  yield  was  obtained  from  a  macaroni  wheat  known  as  Mahmoodiy  a  yariety  not  yet  tested  at  all 
theiarmfl. 
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PEASE. 

Fortj  yarieties  of  pease  have  been  under  trial  during  the  past  season.  The  plots 
were  of  Ihe  same  size  as  those  sown  with  oats  ;  and  the  quantity  of  seed  used  per  acre 
varied  from  two  to  three  bushels,  depending  on  the  size  of  the  pea.  The  dates  of  sow- 
ing were  as  follows  : — ^At  Ottawa,  Ont.,  April  22,  Nappan,  N.S.,  May  9  ;  Brandon, 
Man.,  April  24  to  27  ;  Indian  Head,  N.W.T.,  May  5  ;  and  at  Agassiz,  B.C.,  April  21. 

In  Canada  the  bUshel  of  pease  is  60  lbs. 

UNIFORM  TEST  PLOTS  OF  PEASE  FOR  1903. 


a 


Nmm  of  y ftrietj. 


YlKU)  FEB  AOBB  AT  THB 

Sevkral  Expxrim|ntal  Fabmb. 


I 


1 

2 
3 
4 
6 
IS 
7 
8 
9 

10 
11 
12 
IS 
14 
15 
16 
17 
18 
19 
20 
21 
22 
28 
24 
25 
26 
27 
28 
29 
90 

SI 
32 
33 
34 
85 
86 
87 
38 
89 
40 


m  ^ 

44    8 

43  42 
48  14 
4180 
41  6 
41  4 
40  34 
40  26 
40  10 
38  50 
38  88 
38  26 
38  26 
88  23 
Large  Wliite  MftRowfafc 138    4 


EnglitthGny.... 

*Maooun 

Earl;  Britain.. 

•Archer 

Grown 

•Alma 

Oerman  White. 

Pride 

•Arthur ....... 

•Macka^ 

Wisoonain  Blue 

Mummy 

♦Peart 

Chancellor. 


4* 

6 

I 

O 


I  i 


I 


9  i 


♦King . 

Black-eyed  Marrowfat. . . . 

•Agnes 

Daniel  OHourke. 

•Kent 

•Gregory .  . 

Prussian  Blue 

•Paragon 

•Victoria 

•Garleton 

Golden  Vine. 

•KUiot 

'Nelson 

•Bruce. 

•Trilby 

•Picton 

•Perth 

Prince  Albert 

New  Potter 

Centennial 

•Duke. 

•Fergus 

•Prince 

White  Wonder 

'Lanark 


37  46 
37  36 
37  SO 
37  16 
36  56 
86  48 
36  44 
36  42 
36  26 
36  22 
86  10 
35  52 
35  42 
85  12 
35  6 
35  2 
34  50 
34  44 
33  56 
33  4 
32  54 
82  36 
81  54 
80  58 
30  54 


84  20 

23  .. 

24  40 
27  20 
84  . 

26  . 

27  20 

28  40 
22  40 
20  . 

25  40 
30  . 

25  20 

30  20 
27  20 
27  20 

22  40 

23  . 

32  . 

29  . 

30  40 

33  40 

31  20 

31  20 
23  . 

32  40 
23  20 
15  40 
30  40 

27  40 
31 
29 

26  20 
23  40 

20  40 
30  40 

21  .. 
26  20 

22  40 

28  20 


34  . 
38  40 

24  . 
42  . 
40  . 

31  20 

25  20 

34  . 
44  40 
30  40 

23  20 
37  20 

24  40 
..  + 

29  20 
20  . 
28  . 

35  20 
86  40 

26  . 
28  40 

25  20 
13  20 

26  , 

30  . 
18  40 
S3  20 

32  40 


80  . 

26  40 
16  40 
28  40 

27  20 
26  . 
30  40 

20  40 

21  20 
18  .. 
18  20 
20  .. 


1 


63  .. 
57  .. 
60  20 
5140 
68 

64  40 
64  40 
60 
46  40 
60  20 
50 

45  20 
54 
4140 
43  40 
47 
48 
48 
41 

46  20 
34  20 
34 
38  40 
54  40 
33  40 
53  40 

43  20 

44  .. 


I 


NUMBBB  OF  DaT8 
FBOX 

Sowing  to  Habyestino. 


^^ 


^ 


28  20 
49  40 

46  40 

36  .. 

47  .. 
31  40 
27  40 
34  20 
43  20 

37  . 
47  20 
24  . 


66  60 

65  90 
60  30 

58  10 

40  60 
60  10 

49  10 
63  10 

42  10 
57  60 

55  10 
37  30 

45  30 

37  30 

43  80 

56  30 

50  30 

46  60 

41  10 
49  10 

59  10 

66  60 

60  , 

38  10 
49  60 

39  10 

46  60 
45  30 
62  60 
39  60 

48  80 

47  60 
37  30 

49  10 

44  60 

45  10 

43  80 
45  10 
81  80 

44  60 


33  30 
44  20 
46  40 

33  20 

37  40 

88  10 
46  20 
86  20 
44  40 

35  20 

89  . 
42  . 
42  40 

44  . 
46  30 

38  . 
38  60 
89  20 

85  30 

86  10 
31  10 
84  60 
40  10 
82  .. 

45  20 

36  40 
82  80 
40  40 

34  10 

31  40 

82  20 

32  40 

35  80 
89  10 
4180 

83  40 
83  60 
38 
40 
42  20 


i 


I 


I 

124 
124 
121 
125 
120 
124 
124 
124 
121 
125 
124 
122 
124 
120 
123 
124 
125 
122 
120 
126 
126 
122 
125 
126 
126 
121 
125 
121 
124 
126 
128 
122 
123 
124 
124 
125^ 
127 
124 
118 
128 


I 


I 

121 
120 
122 
128 
119 
117 
120 
122 
118 
120 
119 
122 
119 
118 
119 
121 
1181 
119 
118 
128 
120 
118 
117 
125 
12H 
121 
120 
119 
122 
118 
122 
118 
119 
119 
122 
120 
120 
123 
116 
U9 


I 


I 

128 
124 
122 
124 
121 
122 
128 
121 
128 
126 
128 
123 
126 

t 

128 
124 
124 


Q 

129 

129 

118 

127 

117 

126 

126 

124 

124 

127 

122 

124 

129 

1151 

128 

124 

180 


1 

9 
1 


128  125 


122 
127 
129 
128 
124 
127 
124 
122 
126 
128 
1S2 
128 
122 
124 
121 
126 
124 
122 
129 
123 
122 
127 


124 

129 

126 

124 

129 

132 

130 

120 

127 

121 

129 

128 

126 

124 

129 

124 

12W 

129 

130 

129 

116 

1^ 


I 

126 
131 
126 
128 
121 
134 
126 
128 
124 
132 
134 
124 
126 
124 
124 
131 
128 
121 
121 
132 
130 
126 
130 
128 
134 
121 
128 
126 
128 
132 
124 
124 
126 
128 
126 
133 
134 
126 
115 
126 


I 

116 
116 
116 
122 
122 
123 
118 
128 
116 
121 
119 
119 
121 
121 
123 
121 
123 
122 
116 
119 
119 
121 
123 
119 
118 
119 
123 
118 
120 
123 
121 
118 
119 
122 
119 
120 
121 
121 
122 
116 


*  Cross-bred  varieties  uroduoed  at  the  Experimental  Farms, 
t  Failed. 
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The  twelve  Tarieties  of  pease  which  have  produced  the  largest  crops  in  1903,  tak- 
ing  the  ayerage  of  the  results  obtained  on  all  the  experimental  farms,  are  the  fol- 
lowing : — 

Per  acre.  Per  aere. 

Bush.  Lbs.  Bush.  Llis. 

1.  Ehiglish  Grey 44         8      7.  German  White 40       S4 

2.  Macoun 48       42      8.  Pride 40       20 

8.  Early  BriUln 43       14      9.  Arthur 40       10 

4.  Archer 41       80    10.  Mackay 88       50 

5.  Crown 41         6    11.  Wisconsin  Blue 88       88 

6.  Alma 41         4    12.  Mummy 88       26 

An  average  crop  of  40  bushels  59  lbs.  per  acre. 

The  twelve  varieties  of  pease  which  have  given  the  largest  crops  at  the  several 
experimental  farms  during  1903,  are  the  following  : — 


CEMTSAL  EXPEBIlfEMTAL  FABH,  OTTAWA,  ONT. 

Per  acre.  Per  acre. 

Bush.  Libs.  Bush.  Lbs. 

1.  Bnclish  Grey 84       20  7.  Victoria 81       20 

2.  Crown 84        ..  8.  Plcton 31 

3.  Prussian  Blue 88       40  9.  Gregory 80       40 

4.  Golden  Vine 82       40  10.  Duke 80       40 

6.  Daniel  OHourke 82        ..  11.  Bruce 80       40 

6.  Paragon % ••   ..      81       20  12.  Chancellor •  ..  ••      80       20 


An  average  crop  of  81  bushels  53  lbs.  per  acre. 


■XPKRDIEirTAL  FARM  FOB  THE  XABTniCE  PB0VINCE8,  NAPPAN,  N.& 

Per  acre.  Per  acre. 

Bush.  Lbs.  Bush.  Lbs. 

1.  Arthur 44       40      7.  Agnes 85       20 

2.  Archer 42        ..      8.  English  Grey 34 

8.  Crown 40        ..      9.  Pride 34 

4.  Macoun 9S       40    10.  Elliot 88       20 

6.  Mummy 87       20    11.  Nelson 82       40 

0.  Daniel  O'Rourke 86       40    12.  Alma 81       20 

An  average  crop  of  36  bushels  40  lbs.  per  acre. 

KXPEBIlfEMTAL  FABM  FOB  MANITOBA,  BRANDON,  MAN. 

Per  acre.  Per  acre. 

Bush.  Lbs.  Bush.  Lbe. 

1.  Alma W       40     7.  Pearl 54 

2.  English  Grey 03        ..      8.  Golden  Vine 53       40 

8.  Early  BriUln 60       20      9.  Crown 53 

4.  Macoun 57        ..    10.  Archer 61       40 

B  Victoria 54       40    11.  Mackay 60       20 

6.  German  White 54       40    12.  Pride 60 


An  average  crop  of  05  bushela  35  lbs.  per  acre. 
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BXPERDiBMTAL  FABM  FOB  THB  NORTH-WEST  TBBBITORIESy  DnHAN  HEAD,  N.W.T. 

Per  acre. 
Bush.  Lbfl. 


1.  Early  Britain 60  30 

2.  Paragon 60 

3.  Gregory 69  10 

4.  Mackay 57  50 

5.  King 56  30 

6.  EDgliBh  Grey 55  60 


7.  Prussian  Blue.. 

8.  Macoun 

9.  Wisconsin  Blue. 

10.  Archer 

11.  Pride 

12.  Bruce 


An  average  crop  of  56  bushels  18  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR   BRITISH  COLUMBIA,  AQASSIZ,    B.C. 


Per  acre. 

Bush. 

Lbs. 

55 

50 

55 

30 

66 

10 

63 

10 

63 

10 

62 

60 

Per  acre. 
Bush.  Lbs. 

1.  Early  Britain 46  40 

2.  Large  White  Marrowfat 46  30 

8.  German  White 46  20 

4.  Carleton 45 

6.  Arthur 44  40 

6.  Macoun 44  20 


7.  Chancellor. 

8.  Pearl..  .. 

9.  Lanark..   . 


Per  acre. 
Bush.  Lbs. 


44 

42 

42 

20    10.  Mummy 42 

11.  Centennial 41 

12.  Nelson 40 


40 
20 

•  • 

30 
40 


An  average  crop  of  43  bushels  55  lbs.  per  acre. 

The  average  crop  of  all  the  varieties  of  pease  tested  at  each  of  the  experimental 
farms  in  1903,  was  as  follows  : — ^At  Ottawa,  26  bushels  53  lbs.  per  acre  ;  Nappan,  28 
bushels  1  lb.  ;  Brandon,  44  bushels  58  lbs.  ;  Indian  Head,  47  bushels  40  lbs.;  and  at 
Agassiz,  37  bushels  53  lbs.  The  average  return  given  by  the  whole  of  the  varieties  at 
all  the  farms  was  87  buahela  6  lbs.  per  acre. 
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IHDIAir  COBV. 

The  number  of  yarieties  of  com  tested  in  1903  waa  twenty-three.  These  were  all 
sown  in  rows  three  feet  apart  and  the  plants  thinned  out  to  six  or  eight  inches  apart 
in  the  rows.  The  dates  of  sowing  were  as  follows  : — ^At  Ottawa,  Ont.,  May  27  ;  Nap- 
pan,  N.S.,  June  2  ;  Brandon,  Man.,  May  28  ;  Indian  Head,  N.W.T.,  May  22  ;  and  at 
Agassiz,  B.C.,  May  20. 

The  crop  in  each  case  was  cut  gn^een  and  put  into  the  silo  for  the  winter  feeding 
of  stock.  The  dates  of  cutting  were  : — At  Ottawa,  September  30-;  Nappan,  October 
G  ;  Brandon,  September  4  ;  Indian  Head,  September  9  ;  and  at  Agassiz,  October  10. 
The  yield  per  acre  has  been  calculated  in  each  case  from  the  weight  obtained  from 
two  rows  each  66  feet  long. 

In  Canada  the  ton  is  2,000  lbs. 

UNIFORM  TEST  PLOTS  OF  INDIAN  CORN  FOR  1903. 
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Nftme  of  Variety. 


1  Early  MaBtodon. 

Thoroughbred  White  Flint. . . . 

Eureka 

Angel  of  Midnight 

Giant  Prolific  Ebsilage 

Superior  Fodder 

Rpd  Cob  Eibrilage 

Compton's  Early 

Champion  White  Pearl 

Mammoth  Cuban.... 

Early  Butler 

Salzer'8  AU  Gold 

North  Dakota  White 

Longfellow 

Pride  of  the  North 

Selected  Learning 

Mammoth  Eight-Rowed  Flint 

King  Philip 

King  of  the  Earliest . . . 


2 
8 

4 

6 

6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

20|Sanford 
21 
22 
23  Evergreen  Sugar. 


White  Cap  Tellow  Dent. 
Ckmd's  Early  Yellow. . . . 


TOELD  FIR  AOBI  AT  THK  SeVKBAL   ExPKSIlfSNTAL  FaBHB. 


Average 

of 
all  Farms. 


Per  Acre. 
Tons.  Lbs. 

21 
21 
20 
19 
19 
19 
19 
18 
18 
18 
18 
17 
17 
17 
17 
17 
16 
16 
16 
15 
15 
14 
14 


1, 
112 

1,636 

1,076 

1,061 

1,037 

504 

1,4(H 

689 

656 

269 

1,658 

1,332 

1,112 

912 

346 

652 

2r8 

263 

1,9«8 

1,926 

1,298 

72 


Ottawa, 
Ont 


Per  Acre. 
Tons.  Lbs. 

27  835 
17  1.200 

14  1,370 

13  180 

20  756 

16  780 

17  100 

18  1,840 

18  365 

19  1,600 
19      280 

15  1,460 

14  1,700 

15  1,240 
19  500 
17  l,970r 

15  140 
11  1,100 

21  955 

16  1,570 

15  1,460 

16  560 
14      600 


Na 


W 


Per  Acre. 
Tons.  Lbs. 

17      660 

16  1,390 

17  320 

13  950 
17  1,750 
17      100 

17  870 

14  1,370 
14  600 
14  1,100 

14  270 

15  800 

11  1,100 
15  1,570 

12  530 

18  860 
11  1,100 
14  600 

14  60 

15  1,350 

13  1,500 
11  600 
11  .... 


Brandon, 
Man. 


Per  Acre. 
Tons.  Lbs. 

21  768 
28  2S2 
28  1,532 
19  1.072 
19  280 
21  1,824 

19  1,072 

20  392 
24  312 
19  1,072 
19  1,336 

14  218 

18  960 

19  280 

15  1,680 
18  432 
15  1,152 
18  1752 

15  360 

16  1,000 
18  1,752 
16  472 
15  1,680 


Indian 

Head, 

N.W.T. 


Per  Acre. 
Tons.  Lbs. 


18 
18 
20 
25 
16 


300 
300 
700 
600 
800 


16  1,000 

11  .... 

17  1,200 

14  1,700 
13  1,500 

15  1,900 
19  500 
19  500 
19  1,600 
13  1,500 

13  400 

18  300 

15  1,900 

12  1,300 

16  560 

14  1.700 

11  1,100 

12  1.300 


Agassis, 
B.C. 


Per  Acre. 
Tons.  Lbs. 

24  1,940 

24  1,500 

22  1,760 

26  580 

24  1,720 

25  1,480 
31  480 

22  220 

20  480 

23  1,960 

21  1,560 

24  1,280 
24  400 


17 
26 
18 
21 
20 
17 


870 
360 

80 
570 

40 
650 


15  1,460 

16  1,220 

17  1,860 
16  780 
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The  BIZ  yarieties  of  Indian  com  which  have  given  the  heaviest  crops  in  1903, 
taking  the  average  of  the  results  obtained  on  all  the  experimental  farms,  are  the  fol- 
lowing : — 

Per  acre.  Per  acre. 

Tons.  Lbs.  Tons.  Lbs. 

1.  Early  Mastodon 21  1,G99    4.  Angel  of  Midnight 19  1,076 

2.  Thoroughbred  White  Flint 21     112    6.  Giant  Prolific  Ensilage 19  1,061 

8.  Eureka 20  1,636    6.  Superior  Fodder 19  1,037 

An  average  crop  of  20  tons  753  lbs.  per  acre. 

The  six  varieties  of  Indian  com  which  have  given  the  heaviest  crops  at  the  several 
experimental  farms  during  1903,  are  the  following  : — 

CENTRAL  EXPERIMENTAL  FARM,   OTTAWA,  ONT. 

Per  acre.  Per  acre. 

Tons.  Lbs.  Tons.  Lbs. 

1.  Early  Mastodon 27     835    4.  Mammoth  Cuban 19  1,600 

2.  King  of  the  Earliest 21      956    6.  Pride  of  the  North 19      600 

8.  Giant  Prolific  Ensilage 20     755    6.  Earlj  Butler 19      280 

An  average  crop  of  21  tons  488  lbs.  per  acre. 

EXPERIMENTAL  FARM  FOR  THE  MARITIME  PROVINCES^  NAPPAN,  N.S. 

Per  acre.  Per  acre. 

Tons.  Lbs.  Tons.  Lbs 

1.  Selected  Leaming 18     850    4.  Early  Mastodon 17     650 

2.  Giant  Prolific  Ensilage 17  1J50    6.  Eureka 17     320 

8.  Red  Cob  Ensilage 17      870    6.  Superior  Fodder 17     100 

An  average  crop  of  17  tons  1,090  lbs.  per  acre. 

EXPERIMENTAL  FARM  FOR   MANITOBA,  BRANDON,  MAN. 

Per  acre.  Per  acre. 

Tons.  Lbs.  Tons.  Lbs. 

1.  Eureka 28  1,532    4.  Superior  Fodder 21  1,824 

2.  Thoroughbred  White  Flint 28      232    5.  Early  Mastodon 21      768 

8.  Champion  White  Pearl 24      812    6.  Comp ton's  Early 20      398 

An  average  crop  of  24  tons  177  lbs.  per  acre. 

EXPERIMENTAL  FARM  FOR  THE  NORTH-WEST  TERRITORIES,  INDIAN   HEAD,  N.W.T. 

Per  acre.  Per  acre. 

Tons.  Lbs.  Tons.  Lbs. 

1.  Angel  of  Midnight 25      600    4.  North  Dakota  White 19      boo 

2.  Eureka 20     700.  6.  Salzer's  All  Gold 19      600 

S.  Longfellow 19  1,600    6.  Early  Mastodon 18     soo 

An  average  crop  of  20  tons  700  lbs.  per  acre. 

EXPERIMENTAL  FARM  FOR  BRHTSH  COLUMBIA,  AOASSIZ,   B.C. 

Per  acre.  Per  acre. 

Tons.  Lbs.  Tons.  Lbs. 

1.  Red  dob  Ensilage 31     480    4.  Superior  Fodder 25  1,480 

2.  Angel  of  Midnight 26      580    6.  Early  Mastodon 24  1,940 

8.  Pride  of  the  North 26     860    6.  Giant  Proliflo  Ensilage 24  1,726 

An  average  crop  of  26  tons  1,902  lbs.  per  acre. 
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The  ayerage  weight  of  all  the  yarieties,  cut  green,  of  Indian  com  tested  at  each 
of  the  experimental  farms  in  1903,  was  as  follows  : — ^At  Ottawa,  17  tons  459  lbs.  per 
acre  ;  Nappan,  14  tons  1,535  lbs.  ;  Brandon,  19  tons  681  lbs.  ;  Indian  Head,  16  tons 
550  lbs  ;  and  at  Agassiz,  21  tons  1,880  lbs.  The  ayerage  return  giyen  by  the  whole  of 
the  yarieties  at  all  the  farms  was  17  tons  1,821  lbs.  per  acre. 


TUBNIFS. 

Twenty-one  yarieties  of  turnips  were  tested  in  1903,  sown  in  drills  or  on  the  flat 
2i  feet  apart.  Two  sowings  were  made  at  each  farm,  the  second  sowing  being  about 
two  weeks  later  than  the  first.  The  dates  of  sowing  will  be  found  in  the  accompanying 
table.  The  dates  on  which  the  roots  were  pulled  were  as  follows  : — ^At  Ottawa,  Out., 
October  19  ;  Nappan,  N.S.,  October  27  ;  Brandon,  Man.,  October  7  ;  Indian  Head, 
K.W.T.,  October  9  ;  and  at  Agassiz,  B.G.,  October  24.  The  yield  per  acre  in  each 
case  has  been  calculated  from  the  weight  of  roots  gathered  from  two  rows,  each  66 
feet  long. 

In  Canada  the  ton  la  2,000  lbs. 
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The  mx  Tarieti«s  •£  tnmxps  which  have  ^yen  the  heaviest  crops  in  1903,  taking 
the  average  of  the  results  obtained  on  all  the  experimental  farms,  are  the  following  : — 

Per  acre.  Per  acre. 

Tons.  Lbs.  Tons.  Lbs. 

1.  Mammoth  Clyde 88  1.69S    4.  Jumbo 36  1,S54 

2.  New  Gentnrr 38      659    5.  Hartley's  Bronze..   ..  \ 36  1.219 

3.  Emperor  Swed« 38      131    6.  Perfection  Swede 86      118 

An  average  crop  of  87  tons  929  lbs.  per  acre. 

The  six  varieties  of  turnips  which  have  g^vcn  the  heaviest  crops  at  the  several  ex- 
perimental farms  dnring  the  season  of  1903,  are  the  following  : — 

(Where  not  otherwise  stated  the  quantities  given  are  all  from   the   early  sown 
plots.) 

CENTRAL  EXPERIMENTAL  FARM,   OTTAWA,  ONT. 

Per  acre.  Per  acre. 

Tons.  Lbs.  Tons.  Lbs. 

1.  New  Centtiry 47  1,866    4.  Mammoth  Clyde 41      665 

2.  Jumbo 46  .  2S5    S.  Good  Luck 40  1.510 

3.  Kangaroo 44  1,430    6.  Emperor  Swede 87  1,570 

ft 

An  average  crop  of  48  tons  213  lbs.  per  acre. 


EXPERQCElfTAL  FARM  FOR  TIIE  MARITIME  PROVINCES,  NAPPAN,  N.S. 

Per  acre.  Per  acre. 

Tons.  Lbs.  Tons.  I-bs. 

L  Perfection  Swede 50      320    4.  Elephant's  Master 48        30 

2    Mairnnm  Bonum 49  1,000    6.  Selected  Purple  Top 47  1,370 

8.  Halewood'8  Bronxe  Top 48  1,845    6.  Mammoth  Clyde..    .. 47  1,040 

An  average  crop  of  48  tons  1,268  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR   MANITOBA,   BRANDON,  MAN. 

Per  acre.  Per  acre. 

Tons.  Lbs.  Tons.  Lbs. 

1.  Magnum  Bonum 43  1,120    4.  Elephant's  Master 40  1.312 

2.  Dnimmond  Purple  Top 42      480    5.  Selected  Purple  Top 40      520 

3.  Mammoth  Clyde 41  1,160    6.  Sklrvlngs 40      620 


An  average  crop  of  41  tons  862  lbs.  per  acre. 

EXPERIMENTAL  FARM  FOR   THE  NORTH-WEST  TERRITORIES,  INDIAN   HEAD,   N.W.T. 

Per  acre.  Per  acre. 

Tons.  Lbs.  Tons.  Lbs. 

1..  Hartley's  Bronze  (2nd  sowing) 32      152    4.  Imperial  Swede  (2nd  sowing) 28      288 

2.  Skirrings  (2nd  sowing) 31      832    5.  Hall's  Westbury   (2nd  sowing)..       27    1,410 

8.  Perfection  Swede  (2nd  sowing) 29        80    6.  Halewood's  Bronze  Top  (2nd  sow- 
ing)       26  1,328 

An  average  crop  of  29  tons  363  lbs.  per  acre. 
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EZPEIUlfSNTAL  FARM  FOR  BRITISH  OOLUMBU,  AQASSIZ,  B.a  ^ 

Per  acre.  Per  acre. 

Tons.  Lbs.  Tons.  Lbi. 

1.  Emperor  Swede 47  1,270    4.  Hall's  Westbury 42  1^ 

2.  East  Lothian 46  1.410    I.  Imperial  Swede 41  1,820 

2.  Perfection  Swede 46  1,080    C  Good  Luck 41  1,490 

An  average  crop  of  44t  tons  478  lbs.  per  acre. 

The  crops  from  the  two  sowing  of  turnips  at  the  experimental  farms  in  1903 
hare  averaged  per  acre,  as  follows  : — 

Tons.  Lbs* 

Central  Experimental  Earm,  first  sowing 32  1,126 

"                   "               second  sowing 24  974 

Experimental  Farm,  Nappan,  first  sowing 45  192 

''                   Nappan,  second  sowing 87  1,256 

**                  Brandon,  first  sowing 38  1,465 

"                   Brandon,  second  sowing 16  1,955 

^                   India^i  Head,  first  sowing 18  1,345 

"                   Indian  Head,  second  sowing. .    . .  23  1,407 

^                   Agassiz,  first  sowing 39  347 

Agassiz,  second  sowing 37  328 


«r 


The  average  crop  from  all  the  plots  at  all  the  farms  was,  for  the  first  sowing,  34 
tons  1,695  lbs.,  and  for  the  second  sowing,  27  tons  1,984  lbs.;  showing  an  advantage 
in  favour  of  the  first  sowing  of  6  tons  1,711  lbs.  per  acre.  It  will  be  seen  that  the  early 
sown  plots  have  given  the  larger  crops  at  all  the  farms  except  at  Indian  Head,  N.W.T. 


KANOELS. 

Sixteen  varieties  of  mangels  have  been  under  test  during  1903.  AH  were  sown  in 
drills  or  on  the  flat  in  rows  2}  feet  apart.  Two  sowings  were  made  at  each  farm,  the 
second  sowing  being  about  two  weeks  later  than  the  first  The  dates  of  sowing  will 
le  found  in  the  accompanying  table.  The  dates  on  which  the  roots  were  pulled  were 
as  follows  : — ^At  Ottawa,  Ont.,  October  19  ;  Nappan,  N.S.,  October  21 ;  Brandon, 
Man.,  September  21  ;  Indian  Head,  N.W.T.,  October  8  ;  and  at  Agassiz,  B.C.,  October 
22.  The  yield  per  acre  has  been  calculated  in  each  case  from  the  wei^^t  of  roots 
gathered  from  two  rows,  each  66  feet  long. 

In  Canada  the  ton  is  2,000  lbs. 
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Tha  six  yarieties  of  mangels  which  have  given  the  heaviest  crops  in  1908,  taking 
the  average  of  the  results  obtained  on  all  the  experimental  farms,  are  the  following  : — 

Per  acre.  Per  acre. 

Tons.  Lbs.  Tons.  Lbs. 

1.  Mammoth  Long  Red 89  1,761    4.  Selected  Yellow  Globe 86     290 

2.  Mamm.  Yellow  Intermediate..    ..      87      936    S.  Giant  Yellow  Intermediate 85  1,392 

8.  Half  Long  Sugar  White 36  1,102    6.  Lion  Yellow  Intermediate 36     916 

An  average  crop  of  36  tons  1,732  lbs.  per  acre. 

The  six  varieties  of  mangels  which  have  produced  the  heaviest  crops  at  the  several 
experimental  farms  during  1903,  are  the  following.  (Unless  etherwise  stated  the 
yields  given  are  all  from  the  earliest  sown  plots)  :— 

CENTRAL  EXPERXMENTAL  FAIUl,   OTTAWA,  ONT. 

Per  acre.  Per  acre. 

Tons.  Lbs.  Tons.  Lbs. 

1.  Mammoth  Long  Red 41      835    4.  Half  Long  Sugar  Wblte 85      620 

2.  Triumph  Yellow  Globe 40      190    5.  Gate  Post 34  1,795 

3.  Selected  Yellow  Globe 89      876    6.  Mammoth  Yellow  Intermedtltte..      34  1,630 

An  average  crop  of  37  tons,  1,168  lbs.  per  acre. 

EXPERIHENTAL  FARM  FOR  THE  MARITIME  PROVINOES,  NAPPAN,  K.8b 

Per  acre.  Per  acre. 

Tons.  Lbs.  Tons.  Lbs. 

1.  Mammoth  Yellow  Intermediate  ..      46  1,226    4.  Giant  Yellow  Globe 45      586 

2.  Lion  Yellow  Intermediate 46     236    6.  Prise  Mammoth  Long  Red 45      255 

8.  Giant  Yellow  Intermediate 45  1,576    6.  Selected  Yellow  Globe 45       90 

An  average  crop  of  45  tons,  1,328  Ihs.  per  acre. 

EXPERIMENTAL  FARM  FOR   MANITOBA,  BRANDON,  MAN. 

Per  acre.  Per  acre. 

Tons.  Lbs.  Tons.  Lbs. 

1   Mammoth  Long  Red 42      744    4.  Mammoth  Yellow  Intermediate  ..      33  1,320 

2.  Half  Long  Sugar  White 36  1,392    5.  Selected  Mammoth  Long  Red..  ..      32  1,736 

8.  Triumph  Yellow  Globe 83  1,584    6.  Prize  Mammoth  Long  Red 82  1.472 

An  average  crop  of  35  tons,  708  lbs.  per  acre. 

EXPERIMENTAL  FARM  FOR   THE  NORTH-WEST  TERRrrORIES,  INDIAN   HEAD,  N.W.T. 

Per  acre.  Per  acre. 

Tons.  Lbs.  Tons.  Lbs. 

1   Giant  Yellow  Intermediate 33  1,716    4.  Giant  Yellow  Globe  (2nd  sowing).      80      720 

2.  Mammoth  Yellow  Intermediate  ..      82      812    5.  Half  Long  Sugar  White 29  1.796 

8.  Lion  Yellow  Intermediate 82      152    6.  Mammoth  Long  Red  (2nd  sowing)      29  1.664 


An  average  crop  of  31  tons  810  lbs.  per  acre. 


EXPERUKENTAL  FARM  FOR   BRITISH  COLUMBIA,  AQASSIZ,   B.O. 

Per  acre.  Per  acre. 

Tons.  Lbs.  Tons.  Lbs. 

L  Mammoth  Long  Red 48  1,186  4.  Mammoth  Yellow  Intermediate  ..  39  1,695 

2.  Half  Long  Sugar  White  (2nd  sow- 
ing)   46  1,890  5.  Selected  Yellow  Globe 39  1,200 

8.  Half  Long  Sugar  Rosy 41     830  6.  Giant  Yellow  Int«rmedlate 89  1,036 

An  average  crop  of  42  tons  1,223  lbs.  per  acre. 


SI 

Th«  eropt  irooi  tiM  two  aowings  of  mangeb  at  tbe  experimental  farms  in  1901» 
Iiave  averagod  per  aore  as  follows  : — 

Tons.        Lbs. 

Central  Experimental  Farm,  first  sowing 82  1,237 

"                      "                 second   sowing 17  1,400 

Eiqperimental  Farm,  Nappan,  first  sowing 42  408 

*'                   Nappan,  second  sowing 34  311 

Brandon,  first  "sowing 30  1,694 

''                   Brandon,  second  sowing 22  949 

"                  Indian  Head,  first  sowing 28  1,453 

"                   Indian  Head,  second  sowing 23  1,523 

"                   Agassiz,  first  sowing 35  1,925 

"                   Agassiz,  second  sowing 34  1,439 

The  ayerage  crop  from  all  the  plots  at  all  the  farms  was,  from  the  first  sowing, 
G4  tons  134  lbs.,  and  from  the  second  sowing,  26  tons  1,124  lbs.;  showing  an  advantage 
in  favour  of  early  sowing  of  ^  tons  1,019  lbs.  per  acre. 


• 


CASBOTS 

Eleven  different  sorts  of  carrots  were  tested  during  1908,  all  being  sown  in  drills 
or  on  the  flat  two  feet  apart.  Two  sowings  were  made  in  each  case,  the  second  sowing 
being  two  weeks  later  than  the  first.  The  dates  of  sowing  will  be  found  in  the  ac- 
companying table.  The  dates  on  which  the  carrots  were  pulled  were  as  follows  : — At 
Ottawa,  Ont.,  October  19  ;  Nappan,  N.S.,  October  27  ;  Brandon,  Man.,  October  19  ; 
Indian  Head,  N.W.T.,  October  12  ;  and  at  Agassiz,  B.O.,  October  27. 

In  Canada  the  ton  is  2,000  lbs. 
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The  six  yarietieB  of  carrots  which  have  given  the  heaviest  crops  in  1903,  takLnf 
the  average  of  the  results  obtained  on  all  the  experimental  farms,  are  the  following  : — 

Per  acre.  Per  acre. 

Tons.  Lbs.  Tons.  Lbs. 

1.  Ontario  Champion 23      352    4.  New  White  Intermediate 21  1»309 

2.  Giant  White  Vosges 23      278    6.  Improved  Short  White 21     975 

3.  Mamm.  White  Intermediate 22  1,673    6.  White  Belgian 19  1,634 

An  average  crop  of  22  tons  8  lbs.  per  acre. 


t^ 


The  six  varieties  of  carrots  which  have  produced  the  heaviest  crops  at  the  several 
experimental  farms  during  the  season  of  1903,  are  the  following.  (Unless  otherwise 
stated,  the  yields  given  are  all  from  the  earliest  sown  plots)  : — 

OENTRAL  EXPERIMENTAL  FABM,   OTTAWA,  ONT* 

Per  acre.  Per  acre. 

Tons.  Lbs.  Tons.  Lbs. 

L  New  White  Intermediate 38  1,816    4.  Giant  White  Vosges.. 29       80 

2.  Mammoth  White  Intermediate....      80  1,876    6.  Improved  Short  White 28     430 

8.  Ontario  Champion 29  1,070    8.  VThite  Belgian 27  1,110 

An  average  crop  of  29  tons  1,730  lbs.  per  acre. 


EXPESIMENTAL  FARM  FOB  THE  1CABITIMB  PROVINCES,  NAPPAN,  N.8. 

Per  acre.  Per  acre. 

Tons.  Lbs.  Tons,  Lbs. 

1.  Ontario  Champion 80      225    4.  New  White  Intermediate 24      875 

2.  Giant  White  Vosges 29     905    6.  Half  Long  Chantenay 23      200 

t.  Mammoth  White  Intermediate....      27     616    8.  Long  Yellow  Stump  Rooted..   ••      22     880 


An  average  crop  of  26  tons  250  lbs.  per  acre. 


EZPEHDIENTAL  FARM  FOB   MANITOBA,  BRANDON,  MAN. 

Per  acre.  Per  acre. 

Tons.  Lbs.  Tons.  Lbs. 

1.  Improved  Short  White 22  1,320    4.  White  Belgian 17  1,610 

S.  New  White  Intermediate 21     240    6.  Half  Long  Chantenay 17      320 

•.Ontario  Champion 21     240    8.  Half  Long  White 16  1,440 


An  average  crop  of  19  tons  867  lbs.  per  acre. 


■XPERIMENTAL  FARM  FOB  THB  NOBTH-WBST  TEBBTTOBIES,  INDIAN  HEAD,  N.W.T. 

Per  acre.  Per  acre. 

Tone.  Lbs.  TcTns.  Lbs. 

1.  Giant  White  Vosges  (2nd  sowing).      12  1,080    4.  New    White    Intermediate     (2nd 

sowing) 11      704 

2.  Half  Long  Chantenay 12      884    6.  White  Belgian  (2nd  sowing)..   ..      10  1,120 

8.  Early  Gem U  1,892    6.  Ontario  Champion 10       64 


An  average  crop  of  11  tons  924  lbs.  per  acre. 
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EXPERIMENTAL  FARM  FOR   BRITISR  COLUMBIA,  AQASSIZ,   B.a 

Pep  acre.  Per  acre. 

Tons.  Lbs.  -         Tons.  Lbs. 

1.  Mammoth  White  Intermediate....      32  1»175    4.  Ontario  Champion  (2nd  sowlns)..      25  1,4M 

2.  Giant  White  Vosges 31  l.eOO    S.  White  Belgian 2i  1,830 

3.  Improved  Short  White 26     140    6.  Carter's  Orange  Giant 23      860 

An  average  crop  of  27  tons  863  lbs.  per  acre. 

The  crops  from  the  two  sowings  of  carrots  at  the  experimental  i&rxns  in  1903, 
have  averaged  as  follows  : — 

Tons.        Lbs. 

Central  Experimental  Farm,  first  sowing 26  247 

"                       "                 •  second  sowing 20  50 

Experimental  Farm,  Nappan,  first  sowing 22  1,930 

•  Nappan,  second  sowing 20  63 

Brandon,  first  sowing 16  1,360 

Brandon,  second  sowing 10  1,520 

Indian  Head,  first  sowing 9  1,563 

Indian   Head,   second  sowing    ....  10  131 

Agassiz,  first  sowing 23  1,805 

Agassiz,  second  sowing..    .- 22  370 

The  average  crop  from  all  the  plots  at  all  the  farms  was,  from  the  first  sowing, 
19  tons  1,781  lbs.,  and  from  the  second  sowing,  16  tons  1,227  lbs.;  showing  an  ad- 
vantage in  favour  of  the  early  sown  plots  of  3  tons  554  lbs.  per  aero. 


8IT0AR  BEETS. 

Eight  varieties  of  sugar  beets  have  been  tested  during  1903,  sown  in  drills  or  on 
the  flat  two  feet  apart.  Two  sowings  were  made  at  each  farm,  the  second  sowing  being 
about  two  weeks  later  than  the  first.  The  dates  of  sowing  will  be  found  in  the  ac- 
companying table.  The  dates  on  which  the  roots  were  pulled  were  as  follows  : — At 
Ottawa,  Ont.,  October  19  ;  Nappan,  N.S.,  October  22  ;  Brandon,  Man.,  September  21  ; 
Indian  Head,  N.W.T.,  October  9  ;  and  at  Agassiz,  B.C.,  October  23.  The  yield  per 
acre  in  each  instance  has  been  calculated  from  the  weight  of  roots  gathered  from  two 
rows,  each  66  feet  long. 

Though  all  the  varieties  mentioned  in  the  table  are  commonly  classed  as  sugar 

l«eets  it  should  be  noted  that  the  only  sorts  recommended  for  use  in  the  manufacture 

cf  beet  sugar  are  Wanzleben,  Vilmorin'i  Improved,  and  French  '  Very  Rich.' 

* 
In  Canada  the  ton  is  2,000  lbs. 
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The  four  varieties  of  Bugar  heeis  which  have  given  the  heaviest  erops  in  1903, 
taking  the  average  of  the  results  obtained  on  all  the  experimental  farms,  are  the  fol- 
lowing : — 

Per  acre.  Per  acre. 

Tons.  Lbs.  Tons.  Lbs. 

1.  Red  Top  Sugar 28  1,594    8.  Danish  Red  Top * 28  1»834 

2.  Improved  Imperial 28  1,347    4.  Danish  Improved 26      866 

An  average  crop  of  28  tons  285  lbs.  per  acre. 

The  four  varieties  of  sugar  beets  which  have  produced  the  heaviest  crops  at  the 
peveral  experimental  farms  during  the  season  of  1903,  are  the  following.  (Unless 
ctherwise  stated,- the  yields  given  are  all  from  the  earliest  sown  plots)  : — 

•  CENTRAL  EXPERIMENTAL  FARM,   OTTAWA,  ONT. 

Per  acre.  Per  acre. 

Tons.  Lba  Tons.  Lbs. 

1.  Improved  Imperial 89      640    8.  Danish  Red  Top 85      455 

2.  Red  Top  Sugar 86     105    4.  Danish  Improved 82  1,010 

Ah  average  crop  of  35  tons  1,528  lbs.  per  acre. 

V 

EXPERIMENTAL  FARM  FOR  THE  MARITIME  PROVINCES,  NAPPAN,   NJSL 

Per  acre.  Per  acre. 

Tons.  Lbs.  Tons.  Lbs. 

1.  Royal  Giant 87      415    8.  Red  Top  Sugar 29      675 

2.  Danish  Red  Top 81       40    4.  yilmorln's   Improved 28      925 

An  average  crop  of  81  tons,  989  lbs.  per  acre. 

EXPERIMENTAL  FARM  FOR  MANITOBA,  BRANDON,  MAnI 

•  Per  acre.  ,  Per  acre. 

Tons.  Lbs.  Tons.  Lbs. 

1.  Danish  Red  Top 25     160    8.  Danish  Improved 23      464 

2.  Red  Top  Sugar 24     812    4.  Improved  Imperial 22  1,936 

An  average  crop  of  23  tons  1,718  lbs.  per  acre. 

EXPERIMENTAL  FARM  FOR   THE  NORTH-WEST  TERRITORIES,  INDIAN   HEAD,  N.W.T. 

Per  acre.  Per  acre. 

Tone.  Lbs.  Tons.  Lbs. 

1.  Vllmorln*s  Improved  (2nd  sowing)      29  1,400    8.  Royal  Giant 26      866 

2.  Improved  Imperial  (2nd  sowing)..      28  1,024    4.  Red  Top  Sugar 25  1,559 

An  average  crop  of  27  tons  1,212  lbs.  per  acre. 

EXPERIMENTAL  FARM  FOR   BRITISH  (X)LUMBIA,  AGASSIZ,  B.a 

Per  acre.  Per  acre. 

Tons.  Lbs.  Tons.  Lbs. 

1.  Improved  Imperial  (2nd  sowing)..      85     890    8.  Danish  Improved  (2nd  sowing)  ..      27  1,440 
1.  Red  Top  Sugar  (2nd  sowing)  ....      28  1,750    4.  Danish  Red  Top 27     120 


An  average  crop  of  29  tons  1,425  lbs.  per  acre. 
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■ 

Hm  crops  from  tlie  two  sowings  of  sugar  beets  at  the  experimental  farms  in  190S, 
baye  aTwaged  as  follows  : — 

Tons.       Lbs. 

Central  Ezperiiflental  Farm«  first  sowing 29  1,020 

^                      ''                 second  sowing 16  237 

Eiq;>erimental  Farm,  Nappan,  first  sowing 28  087 

"                 ^Nappan,  second  sowing 21  1,622 

''                   Brandon,  first  sowing 20  722 

"                  £i>andon,  second  sowing 17  1,673 

'*                  Indian  Head,  first  sowing 23  1,633 

''                  Indian   Head,  second  sowing. ...  22  1,577 

**                  Agassiz,  first  sowing 24  984 

^                   "                  Agassiz,  second  sowing 26  194 

The  ayerage  crop  from  all  the  plots  at  all  the  farms  was,  from  the  first  sowing,  25 
tons  651  lbs,  and  from  the  second  sowing,  20  tons  1,861  lbs. ;  showing  an  advantage  in 
favour  of  the  first  sowing  of  4  tons  700  lbs.  per  acre. 


POTATOES. 

Fifty-five  varieties  of  potatoes  have  been  under  test  during  1903.  The  jwtatoes 
planted  were  cut  into  pieces  with  two  or  three  eyes  in  each,  and  these  were  planted  in 
rows  2i  feet  apart,  the  sets  being  placed  a  foot  apart  in  the  rows.  The  following  were 
the  dates  of  planting  and  digging  : — ^At  Ottawa,  Ont,  planted  May  22,  dug  October 
5  and  6  ;  at  Nappan,  N.S.,  planted  May  22,  dug  September  25  ;  at  Brandon,  Man., 
planted  May  21,  dug  October  16  and  17  ;  at  Indian  Head,  N.W.T.,  planted  "May  14, 
dug  October  5  ;  and  at  Agassiz,  B.C.,  planted  May  19,  dug  September  22. 

At  the  Central  Experimental  Farm  the  sets  of  some  of  the  early  varieties  dried 
up  in  the  groxmd  from  the  excessive  drought  in  spring.  This  accounts  for  the  small 
yield  reported  this  year  in  the  case  of  some  varieties  which  in  past  years  have  done 
welL 

In  Canada  the  bushel  of  potatoes  is  60  lbs. 


UNIFORM  TBST  PLOTS  OF  POTATOES  FOR  1903. 


2, 
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Name  of  Vuiolj. 


1  SeedHng  Na  7 

2  Vaniep 
Rose  No.  9. 

4!Rucbe8ter  Rose 

5|Carm&n  No.  1 

GjEnoruiooB. 

TlLato  Puritan 

8!  Bumaby  Seedling .   ... 

9;Everett 

10|  Uncle  Sam. ........... 

ILlCanadian  Beauty. .... 

12;Pcarce 

13|  Penn.  Manor. 

l-ljl^reer^i  Standard 

15  Delaware 

16  Swiss  Snowflake 

17  State  of  Maine 

ISIXL 

10  Cambridge  Russet 

20!Troy  Seedling 

21  Maule's  Thoroughbred. . 

22  Country  Gentleman. . . . 

23  Mclntvre 

24  Early  IVorther. 

25,Irish  Daisy. 

26  Clay  Rose 

27  Irish  Cobbler 

28  Vick's  Extra  Early 

29'  American  Wonder 

30  Ilolbom  Abundance. . .  . 

31  Sharpens  Seedling 

32  R^^eves'  Rose 

33|  American  Giant 

,S4  Money  Maker 

35' Lee's  Favourite 

S6  Brown's  Rot  Proof 

87 'General  Gordon 

38  Early  Michigan ...... 

39;  Early  Puritan 

40; Empire  State 

41  Prolific  Rose 

42 1  Early  Sunrise.. 

43  Green  Mountain 

44;Sabean'a  Elephant 

45  Early  Rose 

46  Early  St.  George 

47  Burpee's  Extra  Early  . . 

48  Rawdon  Rose 

49  Carman  No.  3 

50  Early  Andes 

51  Early  Envoy 

52  Eariy  White  Prize. 

53  Bovee 

54  Up  to  Date 

55  Pmgree 


YlSLD  AT  THI  SeVXBAL  EiFKBUODTTALFaRICB. 


Average 

of  all 

Farms. 


Per  Acre. 
Bush.     Lbs. 


448 
444 
432 
430 
429 
426 
425 
417 
417 
415 
409 
409 
403 
402 
401 
398 
397 
396 
390 
890 
389 
389 
386 
385 
379 
377 
375 
873 
371 
370 
3&1 
364 
362 
358 
354 
348 
347 
346 
346 
345 
342 
334 
334 
333 
332 
322 
321 
318 
805 
303 
303 
295 
281 
236 
208 


39 
54 
21 

3 

2 
13 
30 
89 
24 
13 
47 
42 

8 
29 
24 
21 
19 

1 
60 

8 
18 

6 
31 

■  • 

4 
66 
44 
42 
48 
1 
54 
24 
11 
29 
14 
11 
38 
24 
17 
27 
24 
52 
49 
1 
35 
31 
53 
18 
46 
4 
2 
9 
25 
51 
29 


Ottaw»| 
Oni. 


Per  Acre. 
Bush.     Lbs. 


356 
358 
398 
305 
514 
363 
473 
418 
393 
893 
451 
334 
847 
534 
801 
306 
887 
367 
369 
874 
266 
847 
253 
310 
288 
418 
838 
299 
169 
261 
193 
272 
411 
396 
812 
305 
180 
268 
189 
180 
162 
169 
259 
330 
209 
121 
319 
202 
253 

33 
283 

57 
108 
180 

87 


24 
86 
12 
48 
48 


48 
48 

•  • 

24 
36 
36 
24 
48 
12 
24 


12 
36 

•  « 

12 
12 

•  • 

48 
12 
24 
48 
86 
48 
24 

•  • 

24 

48 
24 
24 
12 
24 
48 
24 
86 


24 


48 
12 
24 
24 
24 


Nappui, 
N.S, 


Per  Acre. 
Bush.  Lbe. 


528 
550 
378 
495 
226 
506 
407 
411 
433 
808 
312 
605 
418 
259 
830 
404 
845 
863 


36  (  231 
429 


874 
228 
517 
365 
294 
492 
358 
534 
248 
297 
341 
242 
235 
272 
222 
286 
222 
202 
367 
814 
250 
228 
308 
301 
253 
281 
202 
198 
270 
810 
407 
264 
347 
336 
825 


24 
36 


34 
24 

84 


36 

•  ■ 

48 
24 


48 

•  • 

12 
48 
48 
86 
86 
86 


24 
48 

13 

•  • 

12 
24 
24 
86 
48 
48 

•  • 

24 


24 

86 
12 


86 
86 
86 


Brandon, 
Mfffi, 


Per  Acre. 
Bush.  Lbs. 


487 
425 
429 
841 
399 
509 
430 
429 
447 
498 
469 
407 
407 
414 
586 
414 
484 
414 
465 
377 
440 
447 
888 
462 
484 
356 
447 
316 
496 
436 
426 
451 
414 
480 
432 
447 
630 
410 
462 
451 
418 
377 
451 
366 
335 
830 
311 
440 
381 
863 
271 
418 
319 
258 
113 


40 
20 


40 
40 

50 

•  • 

20 
40 
20 


20 
40 

20 

.  • 
20 
40 
40 

•  • 

30 

40 


40 
20 
20 

•  • 

20 
20 

•  • 

20 
20 
40 
20 
40 
40 


40 

•  • 

40 
30 

•  • 

40 

•  • 

20 

•  • 

20 


SO 
40 


IndiAB 

Head 

N.W.T. 


Per  Acre. 
Bush.  Lbs. 


523 
514 
597 
542 
711 
508 
517 
548 
576 
554 
585 
357 
532 
480 
535 
554 
508 
512 
428 
492 
551 
528 
498 
508 
488 
891 
443 
477 
585 
597 
506 
455 
560 
403 
003 
385 
511 
489 
446 
597 
663 
649 
369 
455 
489 
631 
542 
434 
428 
576 
326 
468 
351 
267 
357 


36 
21 
31 

4 

28 
12 
26 
14 
67 
24 
12 
16 
50 
28 
55 
24 
12 

4 

7 
48 
19 
86 
57 
13 
33 

7 
31 
24 
12 
81 
12 
60 
S3 
28 
40 

•  • 

16 


'«. 


Per  Acre. 
Bush.  Lbs. 


36 
31 
88 
52 
36 
50 
43 
24 

4 
16 

7 
57 
28 

9 

7 
67 
16 


347 
376 
358 
466 
292 
244 
299 
281 
236 
321 
231 
814 
310 
323 
253 
312 
261 
293 
459 
277 
314 
398 
275 
279 
314 
232 
290 
242 
360 
257 
356 
400 
189 
239 
200 
316 
193 


43  360 


266 
183 
316 
248 
285 
211 
376 
299 
234 
316 
195 
233 
226 
268 
286 
140 


36 
12 
36 
24 
36 
12 
12 
86 
SO 
12 

•  • 

48 
13 
24 

34 

48 
18 
48 
13 
86 
13 

■  • 

24 

4S 

6 

24 

«  • 

48 
24 
34 
34 
13 
48 
13 
48 
86 
48 
13 
44 
48 
36 
64 
13 
40 
13 
18 
48 
48 
13 
86 
34 

•  • 

48 


Not  planted. 
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The  twelve  varieties  of  potatoes  which  have  produced  the  lai^erest  crops  in  1903, 
taking  the  average  of  the  results  obtained  on  all  the  experimental  farms,  are  the  fol- 
lowing :— 


Par  acre. 

Bush.  Lbs. 

1.  Seedling  No.  7 448  39 

2.  Vanier 444  54 

3.  Rose  No.  9 432  21 

4.  Rochester  Rose 430  3 

6.  Carman  No.  1 429  2 


Per  acre. 
Bush.  Lbfl. 

7.  lAte  Puritan 425  30 

8.  Burnaby   Seedling 417  39 

9.  Everett 417  24 

10.  Uncle  Sam 415  13 

13.  Canadian  Beauty 409  47 

6.  Enormous 426       18    12.  Pearce 409       42 

An  average  crop  of  425  bushels  32  lbs  per  acre. 

The  twelve  varieties  of  potatoes  which  have  produced  the  largest  crops  at  the  sev- 
eral experimental  farms  during  the  season  of  1903,  are  the  following  : — 


CENTRAL  EXPERIMENTAL  FARM,   OTTAWA,  ONT. 


Per  acre. 
Bush.  Lbs. 

1.  Dreer's  Standard 634       86 

2.  Carman  No.  1 514       48 

3.  Late  Puritan 473 

4.  Canadian  Beauty 461 

5.  Clay  Rose 418 

6.  Burnaby  Seedling 418 


Per  acre. 
Bush.  Lbfl. 

7.  American  Giant 411       24 

8.  Rose  No.  9 398        12 

9.  Money  Maker 396 

10.  Uncle  Sam 393        48 

11.  Everett 393        48 

12.  State  of  Maine 387       12 


An  average  crop  of  432  hushels  2D  Ihs.  per  acre. 


EXPERIMENTAL  FARM  FOR  THE  MARITIME  PROVINCES,  NAPPAN,  N.S. 


Per  acre. 
Bush.  Lbs. 

1.  Pearce 605 

2.  Vanier 550 

3.  Vick's  Extra  Early 534       36 

4.  Seedling  No.  7 ' 528 

6.  Mclntyre 617 

6.  Enormous 506 


Per  acre. 
Bush.  Lbs. 

7.  Rochester  Rose 495 

8.  Clay  Rose 492        48 

9.  Everett 433        24 

10.  Troy  Seedling 420 

11.  Penn  Manor 418 

12.  Burnaby  Seedling 411       24 


An  average  crop  of  493  hushels  21  Ihs.  per  acre. 


EXPERIMENTAL  FARM  FOR   MANFTOBA,  BRANDON,  MAN. 


Per  acre. 
Bush.  Lbs. 

1.  General  Gordon 630  40 

2.  Delaware 686  40 

8.  Enormous 509  40 

4.  Uncle  Sam 498  40 

6.  American  Wonder 495 

6.  Seedling  No.  7 487       40 


Per  acre. 
Bush.  Lb3. 

7.  Irish  Daisy 484 

8.  State  of  Maine 484 

9.  Money  Maker 480        20 

10.  Canadian  Beauty. 469        20 

11.  Cambridge  Russet 466       40 

12.  Early  Puritan 462 


An  average  crop  of  604  buahek  28  lbs.  per  acre. 
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IZPEBDIENTAL  FABM  FOB  THB  NORTH-WEST  TEBBITORIES,  HTDIAN  HEAD,  R.W.T. 

Pep  acre.  Per  acre. 

Bush.  LbB.  Btuh.  Lbfl. 

1.  Qfannan  No.  1 711  28     7.  Empire  State S97  81 

2.  Early  Sunrise 849  62      8.  American  Wonder 685  12 

8.  Early  St.  George 631  24      9.  Canadian  Beauty 685  12 

4.  Lee's  Fayourlte 603  40    10.  Early  Andes 676  67 

6.  Holbom  Abundance 697  31    11.  Everett 676  67 

i.  Rose  No.  9 697  81    12.  Prolific  Rose 663  88 

An  average  crop  of  606  bushels  14  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR   BRITISH  OOLUMBIA,  AGASSIZ,   B.a 

Per  acre.  Per  acre. 

Bush.  Lbs.  Bush.  Lbs. 

1.  Rochester  Rose 466  24     7.  American  Wonder *•   ..   ..  860  48 

8.  Cambridge  Russet.. 469  48     8.  Early  Michigan 860  48 

8.  Reeyes'  Rose 400  24     9.  Rose  No.  9 858  36 

4.  Country  Gentleman ,898  12    10.  Sharpens  Seedling 356  24 

6.  Vanier 876  12    11.  Seedling  No.  7 847  36 

6.  Early  Rose 876  40    12.  Irish  Daisy 844  48 

An  avera^^  crop  of  883  bushels  48  lbs.  per  acre. 

The  average  crops  of  all  the  varieties  of  potatoes  tested  in  1903,  at  each  of  the 
experimental  farms,  were  aa  follows  : — ^At  Ottawa,  293  bushels  19  lbs.  per  acre  ;  at 
Nappan,  338  bushels  6  lbs.  per  acre  >-  at  Brandon,  415  bushels  50  lbs.  per  acre  ;  at  In- 
dian Head,  500  bushels  48  lbs.  per  acre  ;  and  at  Agassiz,  289  bushels  29  lbs.  per  acre. 

• 

The  average  return  given  hj  the  whole  of  the  varieties  at  all  the  farms  was  365 
bushels  80  lbs.  per  acre. 
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AVERAGE  OP  CKOPS  ON  THE  EXPERIMENTAL  PLOTS  FOR  A  SERIES 

OF  YEARS. 

The  results  of  experiments  with  different  varieties  of  agricultural  crops  to  ascer- 
tain their  relative  productiveness  become  much  more  reliable  and  conclusive  when  the 
average  experience  of  a  series  of  years  can  be  given.  In  this  way  variations  arising 
from  inequality  of  soil  and  variability  of  season  are  to  a  large  extent  equalized,  and 
the  conclusions  reached  become  a  more  valuable  guide  to  the  farmer  in  selecting  his 
seed.  The  experience  here  recorded  with  the  varieties  under  test  covers  a  period  of 
from  four  to  nine  years. 


TEST  OF  VARIETIES  OF  OATS  FOR  A  SERIES  OF  YEARS. 

The  twelve  varieties  of  oats  which  have  produced  the  hirgest  crops  for  a  series  of 
years,  taking  the  average  of  the  results  obtained  on  all  the  experimental  farms,  are  the 
following  : — 

The  length  of  time  they  have  been  under  trial  is  stated  in  each  case. 

In  Canada  the  bushel  of  oats  is  34  lbs. 

Per  acre.  Per  acre. 

BuBh.  Lbs.  Bush.  Lbs. 

1.  Danish  Island,  t  yrb 79  8      7.  Thousand  Dollar,  6  yrs 75  22 

2.  Banner,  9  yrs 78  26      8.  Black  Beauty,  6  yrs 76  '  14 

3.  Mennonite,  8  yrs 77  3      9.  Holsteln  Prolific,  9  yrs 75  13 

4.  New  Zealand,  6  yrs ..  76  38  10.  Improved  American,  6  yrs..    ..75  12 

5.  American  Beauty,  8  yrs 76  29    11.  Buckbee's  Illinois,  8  yrs 74  18 

6.  White  Giant,  6  yrs 76  27    12.  Golden  Tartarian,  7  yrs 74  13 

An  average  crop  for  the  twelve  varieties  of  76  bushels  6  lbs.  per  acre. 

The  twelve  varieties  of  oats  which  have  averaged  the  heaviest  crops  at  the  several 
experimental  farms  for  a  series  of  years,  are  the  following  : — 

■ 

CENTRAL  EXPERIMENTAL  FARM,   OTTAWA,  ONT. 

Per  acre.  Per  acre. 

Bttsh.  Lbs.  Bush.  Lbs. 

1.  White  Giant,  6  yrs 69  2      7.  Holstein  Prolific,  9  yrs 63  31 

2.  Banner,  9  yrs 68  6      8.  Golden  Beauty,  9  yrs 63  28 

3.  Mennonite,  8  yrs 66  19     9.  Joanette,  9  yrs 63  8 

4.  American  Triumph,  9  yrs 64  28    10.  Abundance,  9  yrs 61  81 

5.  Columbus,  9  yrs 64  19    11.  Improved  Llgowo,  9  yrs 61  30 

6.  Golden  Giant,  9  yrs 64  8    32.  American  Beauty,  9  yrs 61  30 

An  average  ciop  for  the  twelve  varieties  of  64  bushels  16  lbs.  per  acre. 
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KZPERDCENTAL  FABM  FOR  THE  MABimtE  PROVINCES,  NAPPAN,  H.8. 


Per  acre. 
Bush.  Lbs. 

1.  Salines,  5  yrs 80  24 

2.  Siberian,  7  yrs 79  17 

8.  Mennonlte,  8  jtb 78  10 

4.  Thousand  Dollar,  5  yrs 78  4 

6.  Black  Beauty,  5  yrs 78  4 

6.  Danish  Island,  6  yrs 77  19 


Per  acre. 
Bush.  Lbs. 

7.  Wallis,  9  yrs 76       21 

8.  New  Zealand,  5  yrs 76       16 

9.  White  Giant,  6  yrs 76         3 

10.  Lincoln,  9  yrs 75        25 

11.  White  Schonen,  9  yrs 74        25 

12.  Banner,  9  yrs 74       13 


An  average  crop  for  the  twelve  varieties  of  77  bushels  7  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR   MANITOBA,   BRANDON,  MAN. 


Per  acre. 
Bush.  Lbs. 


1.  Buckbee*8  Illinois,  6  yrs 92 

2.  American  Beauty,  8  yrs 91 

8.  Danish  Island,  5  yrs 90 

4.  Mennonite,  7  yrs 90 

5.  Banner,  8  yrs 88 

6.  White  Giant,  5  yrs 88 


4 

16 

6 

•  • 

29 


7.  Early  Golden  Prolific,  8  yrs.. 

8.  Bavarian,  8  yrs 

9.  Golden  Tartarian,  6  yrs..    .. 

10.  Improved  American,  5  yrs.... 

11.  Holsteln  Prolific,  8  yrs..    .. 


24    12.  Golden  Giant,  8  yrs. 


Per  acre. 

Bush. 

Lbs. 

88 

13 

87 

22 

86 

33 

86 

32 

86 

7 

84 

26 

An  average  crop  for  the  twelve  varieties  of  88  bushels  18  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR   THE  NORTH-WEST  TERRITORIES,  INDIAN   HEAD,  N.W.T. 


Per  acre. 
Bush.  Lbs. 

1.  Abundance,  8  yrs 97 

2.  Improved  American,  7  yrs.^   ....  96  IS 

3.  Danish  Island,  6  yrs 96  10 

4.  Thousand  Dollar,  5  yrs 95  22 

5.  Holdtein  Prolific,  8  yrs 95  19 

6.  Banner,  8  yrs 94  30 


Per  acre. 
Bush.  Lbs. 

7.  American  Beauty,  8  yrs 94  15 

8.  Wide  Awake,  8  yrs 94  13 

9.  Columbus,  8  yrs 94  10 

10  Golden  Beauty,  8  yrs 92  19 

11.  Black  Beauty,  6  yrs 92         8 

12.  Buckbee's  Illinois,  6  yrs 90       31 


An  average  crop  for  the  twelve  varieties  of  94  bushels  18  lbs.  per  acie. 


EXPERIMENTAL  FARM  FOR  BRITISH  OOLUMBIA,  AOASSIZ,   B.O. 


Per  acre. 
Bush.  Lbs. 

1.  Black  Beauty,  6  yrs 73  82 

2.  Danish  Island,  6  yrs 73  23 

8   Golden  Tartarian,  7  yrs 72  6 

4.  Golden  Giant,  7  yrs 68  26 

6.  Salines,  5  yrs 68  14 

6.  New  Zealand,  5  3rrs 67  9 


Per  acre. 
Bush.  Lbs. 

7.  Banner,  9  yrs 65       30 

8.  White  Giant,  6  yrs 65       20 

9.  Lincoln,  9  yrs 64       33 

10.  Mennonite,  8  yrs 63       17 

11.  Buckbee's  Illinois,  8  yrs 63         8 

12.  Bavarian,  9  yrs 62       27 


An  average  crop  for  the  twelve  varieties  of  67  bushels  17  lbs.  per  acre. 
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TEST  OF  VAEEETIES  OF  BAELEY  FOR  A  SERIES  OF  YEARS. 

TWO-ROWEO  BARLET. 

The  six  Tarieties  of  two-rowed  barley  which  have  produced  the  largest  crops  for 
&  series  of  years,  taking  the  average  of  the  results  obtained  on  all  the  experimental 
farms,  are  the  following  : — 

The  length  of  time  they  have  been  under  trial  is  stated  in  each  case. 

In  Canada  the  bushel  of  barley  is  48  lbs. 

Per  acre.  Per  acre. 

Bu8h.  Lbs.  BuBh.  Lbe. 

L  French  CheYalier,  9  yrs 47         8    4.  Danish  Chevalier,  9  jrs 46       17 

2.  Dunham,  6  yrs 45       47    6.  Clifford,  5  yrs 44       44 

3.  Canadian  Thorpe,  9  yrs 45       17    6.  Beaver,  9  yrs 44       43 

An  average  crop  for  the  six  varieties  of  45  bushels  29  lbs  per  acre. 

The  six  varieties  of  two-rowed  barley  which  have  averaged  the  heaviest  crops  at 
the  several  experimental  farms  for  a  series  of  years,  are  the  following  : — 


CENTRAL   EXPERIMENTAL   FARM,   OTTAWA,   ONT. 

Per  acre.  Per  acre. 

Bush.  Lbs.  Bush.  Lbs. 

1.  Canadian  Thorpe,  9  yrs 4$       36    4.  Danish  Chevalier,  9  yrs 45       23 

2.  French  Chevalier,  9  yrs 45       46    6  Clifford,  6  yrs 43       46 

3.  Beaver,  9  yrs 45       44    6.  Dunham,  6  yrs 43       33 

An  average  crop  for  the  six  varieties  of  45  bushels  14  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  THE  MARFTIME  PROVINCES,  NAPPAN,  N.8. 

Per  acre.  Per  acre. 

Bush.  Lbs.  Bush.  Lbs. 

1.  Danish  Chevalier,  9  yrs 46       26    4.  Newton,  9  yrs 44       34 

2.  Beaver,  9  yrs 46      .21    6.  Canadian  Thorpe,  9  yrs 43       47 

3.  French  Chevalier,  9  yrs 45       21    6.  Harvey,  6  yrs 43       15 

r 

An  average  crop  for  the  six  varieties  of  45  bushels  4  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR   MANITOBA,  BRANDON,  MAN. 

Per  acre.  Per  acre. 
Bush.  Lbs.                                                                   Bush.  Lbs. 

1.  Dunham,  4  yrs 62         7    4.  Sidney,  7  yrs 44       37 

2  Logan,  4  yrs 48       41    6.  French  Chevalier,  7  yrs 43       40 

3*.  Harrey,  4yrs 45       ..    6.  Newton,  7  yrs 41       15 

An  average  crop  for  the  six  varieties  of  45  bushels  47  Iba.  per  acre. 
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EXPERIMENTAL  FABM  FOB  THE  NORTH-WEST  TERRITORIES,  INDIAN  HEAD,  H.W.T. 

Per  acre.  Per  acre. 

Bush.  Lbe.  Buah.  Lbs. 

1.  French  Cheyalier,  9  yrs 59       12    4.  Sidney.  7  yrs ..      66       40 

2.  Danish  Chevalier,  9  yrs 58       33    5.  Jarvis.  6  yrs 66       25 

3.  Canadian  Thorpe,  9  yrs 66         1    6.  Clifford,  6  yrs 64 

An  average  crop  for  the  six  varieties  of  56  bushels  13  lbs.  per  acre* 

EXPERIMENTAL  FARM  FOR  BRITISH  COLUMBIA,  AOASSIZ,   B.C. 

Per  acre.  Per  acre. 

Bush.  Lbs.  Bush.- Lbs. 

1.  Dunham,  6  yrs 45       26    4.  Canadian  Thorpe,  9  yrs..  .......      42       32 

2   Harvey,  5  yrs 46       10    6.  Beaver,  9  yrs 41       36 

8.  Jarvis,  5  yrs 43       28    6.  French  Chevalier,  9  yrs 41       16 

An  average  crop  for  the  six  varieties  of  43  bushels  16  lbs.  per  acre* 


SIX-BOWED  BARLEY. 

The  six  varieties  of  six-rowed  barley  which  have  produced  the  largest  crops  for  a 
series  of  years,  taking  the  average  of  the  results  obtained  on  all  the  experimental  f  arms, 
are  the  following  : — 

The  length  of  time  they  have  been  under  trial  is  stated  in  each  case. 

Per  acre.  Per  acre. 

Bush.  Lbs.  Bush.  Lbs. 

1.  Mensury,  9  yrs 52       45    4.  Yale,  6  yrs 60       88 

2.  Claude,  5  yrs 51         6    5.  Odessa,  9  yrs 60       18 

8.  Mansfield,  5  yrs 51         8    6  Brome.  5  yrs 49         8 

An  average  crop  for  the  six  varieties  of  50  bushels  43  lbs.  i>er  acre. 

The  six  varieties  of  six-rowed  barley  which  have  averaged  the  heaviest  crops  at 
the  several  experimental  farms  for  a  series  of  years,  are  the  following  : — 

^  CENTRAL  EXPERIMENTAL  FARM,   OTIAWA,  ONT. 

Per  acre.  z  Per  acre. 

Bush.  Lbs.  Bush.  Lbs. 

1.  Odessa,  9  yrs 53       29    4.  Brome,  5  yrs 49         8 

2.  Mensury,  9  yrs 52         9    6.  Stella,  9  yrs 48       82 

8.  Royal,  8  yrs 49         8    6.  Trooper,  9  yrs 48         6 

An  average  crop  for  the  six  varieties  of  50  bushels  7  lbs.  per  acre. 

EXPERIMENTAL  FARM  FOR  THE  MARITIME  PROVINCES,  NAPPAN,  N.8. 

Per  acre.  Per  acre. 

Bush.  Lbs.  Bush.  Lbs. 

1.  Mensury,  9  yrs 53         6    4.  Garfield,  5  yrs 60       24 

2.  Yale,  6  yrs 52        8    5.  Oderbruch,  9  yrs 48       84 

8.  Albert,  6  yrs 51       82    6.  Odessa,  9  yrs 48 

An  average  crop  for  the  six  varieties  of  50  bushels  33  lbs.  per  acre. 
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EXPSBIMENTAL  FARM  FOB  MANITOBA,  BRANDON,  MAN. 

Per  acre.  .  Per  acre. 

BuBh.  Lbs.  Bush.  Lbs. 

1.  MamiteM,  4  yrs  ^ 59       40    4.  Argyle,  4  yrs f. 66       22 

X  Tale,  4  yrs 66       89    6.  Nugent,  7  yrs 68       20 

Z.  Mensury,  7  yrs 56       26    6.  Common,  7  yrs 68         2 

An  average  crop  for  the  six  var^ties  of  56  bushels  per  acre. 

/ 

EXPERIMENTAL  FARM  FOR  THE  NORTH-WEST  TERRITORIES,  INDIAN   HEAD,  N.W.T. 

Per  acre  Per  acre. 

Bush.  Lbs.  Bush.  Lbs. 

1.  Claude,  4  yrs 66       47    4.  Ronnie's  Improved,  8  yrs..    ,.        68       20 

S.  Odessa,  8  yrs 63         4    6.  Trooper,  8  yrs 57       46 

S.  Mensury,  8  yrs 59       12    6.  Mansfield,  6  yrs 57       80 

An  ayerage  crop  for  the  six  varieties  of  60  bushels  26  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  BRITISH  COLUMBIA,  AOASSIZ,  B.a 

Per  acre.  Per  acre. 
Bush.  Lbs.                                                                   Bush.  Lbs. 

1.  Claude,  5  yrs 47       ..    4.  Brome,  6  yrs ..  45       28 

2.  Albert,  5  yrs..   « 46       80    6.  Hanslield,  6  yrs 45       27 

S.  Tale,  6  yrs 46       40    6.  Argyle,  6  yrs 44       48 

An  ayerage  crop  for  the  six  varieties  of  45  bushels  44  lbs.  per  acre. 
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TEST  OP  VARIETIES  OP  SPRING  WHEAT  FOR  A  SERIES  OP  TEARS. 

The  twelve  varieties  of  spring  wheat  which  have  produced  the  largest  crops  for  a 
series  of  yeais,  taking  the  average  of  the  results  ohtained  on  all  the  experimental  farms, 
are  the  following  : — 

The  length  of  time  they  have  heen  under  trial  is  stated  in  each  case. 

In  Canada  the  hushel  of  wheat  is  60  lbs. 


Per  acre. 
Bush.  Lbs. 

1,  Roumanian,  6  yrs 89  34 

2.  Clyde.  5  yrs 85  9 

S.  Laurel,  5  yrs 84  58 

4.  Preston,  9  yrs 84  44 

5.  Goose,  9  yrs 84  8 

6   Monarch,  8  yrs 83  47 


Per  acre. 
Bush.  Lbs. 

7.  Wellman's  Fife,  9  yrs 33       39 

8.  Rio  Grande,  9  yrs 83       29 

9.  Whltfe  Fife,  9  yrs 33       15 

10.  Huron,  9  yrs 33        11 

11.  Red  Fife,  9  yrs 33         7 

12.  Weldon,  5  yrs 83         2 


An  average  crop  for  the  twelve  varieties  of  84  bushels  20  lbs.  per  acre. 

The  twelve  varieties  of  spring  wheat  which  have  averaged  the  largest  crops  at  the 
several  experimental  farms  for  a  series  of  years,  are  the  following  : — 


CENTRAL  EXPERIMENTAL  FARlf ,   OTTAWA,  ONT. 


Per  acre. 
Bush.  Lbs. 

1.  Roumanian,  6  jrrs 80  68 

2.  Preston,  9  yrs 80  17 

8.  Laurel,  5  yrs 28  57 

4.  Clyde,  5  yrs ; 28  26 

6.  Huron,  9  yrs 28  8 

6.  Wellman's  Fife,  9  yrs 27  46 


Per  acre. 
Bush.  Lbs. 

7.  Hung:arlan,  8  yrs 27       84 

8.  Pringle's  Champlain,  9  yrs..   ..      27       17 

9.  Plumper,  6  yrs 27       12 

10.  Rio  Grande,  9  yrs 26       40 

11.  Monarch,  9  yrs 26       29 

12.  Colorado,  9  yrs ••   ..      26       28 


An  average  crop  for  the  twelve  varieties  of  28  bushels  1  lb.  per  acre. 


EXPERIMENTAL  FARM  FOR  THE  MARITIMK  PROVINCES,  NAPPAN,  N.8. 


Per  acre. 
Bush.  Lbs. 

1.  Norval,  5  yrs 89  '  52 

2.  Laurel,  5  yrs 89  44 

3.  Roumanian,  5  yrs 89  4 

4.  Clyde,  6  yrs 88  66 

5.  Byron,  5  yrs 87  11 

6.  Red  Swedish,  6  yrs 86  69 


Per  acre. 
Bush.  Lbs. 

7.  Wellman's  Fife,  9  yrs 85       66 

8.  Early  Riga,  5  yrs 35       62 

9.  Monarch,  8  yrs 85       80 

10.  White  Connell,  9  yrs 85       22 

11.  Rio  Grande,  9  yrs 35         5 

12.  Weldon,  6  yrs 84       88 


An  average  crop  for  the  twelve  varieties  of  36  bushels  55  lbs.  per  iKsre. 
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BZPKBDCEirrAL  FABM  FOB  UANITOBAy  BRANDON^  MAN. 

Per  acre. 
Bu0h.  Lbs. 


Par  acre. 
Bush.  Lbs. 


1.  Ronmanlan,  4  yrs, 


3. 
4. 
5. 
6. 
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Goose,  8  yrs ..  41 

White  Fife,  8  yrs 36 

Crown,  8  yrs 85 

Monarch,  8  jn 35 

Red  Fife,  8  yrs 84 


15     7.  Laurel,  4  jn 34  25 

58      8.  White  Russian.  8  yrs 88  69 

86      9.  White  Connell.  8  yrs 83  47 

80  '  10.  Rio  Grande,  8  yrs 83  24 

17    IL  Clyde.  4  yrs 33  20 

44    12.  Wellman's  Fife.  8  yrs 83  6 


An  average  crop  for  the  twelve  varieties  of  85  bushels  57  lbs.  per  acre. 


EXPEBDfENTAL  FABH  FOR  THE  NORTH-WEST  TERRITORIES,  INDIAN  HEAD,  N.W.T. 


Per  acre. 
Bush.  Lbs. 

1.  Roumanian,  4  yrs 44  56 

2.  Preston.  8  yrs..  .. 43  31 

3.  Huron.  8  yrs 43  16 

4.  Weldon.  4  yrs 42  40 

5.  Red  Fern,  8  yrs 42  20 

6.  Percy,  8  yrs 41  60 


Per  acre. 
Bush.  Lbs. 


7.  Stanley.  8  yrs 

8.  Red  Fife.  8  yrs 

9.  Wellman's  Fife.  8  yrs 

10.  Prln%le's  Champlaln.  8  yrs.. 

11.  Hungarian.  7  yrs 

12.  Rio  Grande,  8  yrs 


41 
41 
41 
41 
40 
40 


41 
38 
81 
25 
45 
41 


An  average  crop  for  the  twelve  varieties  of  42  bushels  11  lbs.  per  acre. 


BXPERDIENTAL  FARM  FOR  BRITISH  OOLUMBU^  A0A8SIZ,   B.a 


1.  Roumanian,  6  yrs.. 

2.  Red  Swedish,  5  yrs. 

3.  Clyde.  5  yrs 

4.  Blair.  6  yrs 

6.  Early  Riga.  5  yrs.. 
6.  Laurel.  6  yrs 


Per  acre. 

Bush. 

Lbs. 

87 

38 

36 

16 

36 

2 

35 

38 

35 

19 

34 

50 

7.  Plumper,  6  yrs 

8.  Fraser,  6  yra 

9.  Crawford.  5  yrs..   .. 

10.  Colorado.  7  yrs..   ..   . 

11.  White  Russian,  7  yrs. 

12.  Preston,  9  yrs 


Per  acre. 

Bush. 

Lbs. 

34 

32 

34 

29 

34 

18 

33 

54 

33 

34 

32 

49 

An  average  crop  for  the  twelve  varieties  of  84  bushels  56  lbs.  per  acre. 


48 


TEST  or  VAEIETIES  OF  PEASE  FOR  A  SERIES  OF  TEARa 

The  twelve  varieties  of  pease  which  have  produced  the  largest  crops  for  a  series 
of  years,  taking  the  average  of  the  results  obtained  on  all  the  experimental  f  arms,  are 
the  following  : — 

The  length  of  time  they  have  been  under  trial  is  stated  in  each  case. 

In  Canada  the  bushel  of  peas  is  60  lbs. 


Per  acre. 
Bush.  Lbs. 


1.  Crown,  8  yrs 

2.  Pride,  8  yrs 

8.  English  Orey,  5  yrs.. 
4.  Early  Britain,  7  yrs. 
6.  German  White,  6  yrs. 
6.  Pearl,  6  yrs 


87 
86 
36 
36 
35 
85 


23 

41 
37 


7.  Carleton,  7  yrs. 

8.  Picton,  6  yrs. . ' 

9.  King,  7  yrs..  .. 


85    10.  Arthur,  8  yrs. 


80 
26 


11.  Paragon,  8  yrs. 

12.  Agnes,  7  yrs..  . 


Per  acre. 

Bush. 

Lbs. 

85 

22 

35 

10 

35 

2 

34 

59 

34 

50 

84 

42 

An  average  crop  for  the  twelve  varieties  of  35  bushels  41  lbs.  per  acre. 

The  twelve  varieties  of  pease  which  have  averaged  the  largest  crops  at  the  several 
experimental  farms  for  a  series  of  years,  are  the  following  : — 


OBMTRAL  EZPERHIENTAL  FARM,  OTTAWA,  OIRF. 


Per  acre. 
Bush.  Lbs. 

1.  Arthur,  8  yrs 86  87 

2.  Paragon,  8  yrs 85  29 

8.  Ken%  7  yrs ..  84  68 

4.  Duke,  7  yrs 83  49 

6.  Prussian  Blue,  9  yrs 33  29 

6.  Golden  Vine,  7  yrs 88  24 


Peraera. 
Bush.  Lbs. 

7.  Grown,  8  yrs S3       15 

8.  English  Orey,  4  yrs 83         8 

9.  Mackay,  8  yrs 32       87 

10.  Macoun,  7  yrs 82       25 

11.  Pearl,  5  yrs ..      82       22 

12.  Mummy,  8  yrs 82       17 


An  average  crop  for  the  twelve  varieties  of  33  bushels  38  lbs.  per  acre. 


BXPERIlCEarrAL  farm  for  the  MARrmfE  PROVmOES,  NAPPAN,  N.8. 


Per  acre. 
Bush.  Lbs. 

1.  Crown,  8  yrs 38  25 

2.  Pride,  7  yrs 34  9 

3.  Agnes.  7  yrs 32  14 

4.  Archer,  6  yrs 31  67 

6.  Centennial,  8  yrs 31  46 

6.  Early  Britain,  6  yrs 31  26 


Per  acre. 
Bush.  Lbs. 

7.  Nelson,  6  yrs si       20 

8.  New  Potter,  8  yrs si       12 

9.  Blk-eyed  Marrowfat,  8  yrs..    ..80       44 

10.  English  Orey,  5  yrs 80       89 

11.  Chancellor,  6  yrs 30         8 

12.  Carleton,  7  yrs 29       27 


An  average  crop  for  the  twelve  varieties  of  31  bushels  57  lbs.  per  acre. 
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upebdcemtal  farm  for  Manitoba,  branbon,  mah. 


Per  acre. 

Busb.  Lbs. 

• 

1.  Prlde»  8  yrB 46 

2.  Mummy,  8  yrs 44       45 

3    German  Wblte,  5  yrs 44         6 

4.  Wbito  Wonder,  6  yrs 43       28 

5.  Crown,  7  yrs 43,     16 

6.  Carleton,  7  yrs 43       14 


Per  acr». 
Bush.  Lbs. 

7.  King,  6  yrs.. 43       13 

8.  Trilby,  7  yrs 43       13 

9.  Pearl,  4  yrs 42        82 

10.  Alma,  6  yrs 42       27 

11.  Victoria,  6  yrs 42         6 

12.  Archer,  6  yrs..' 42 


An  average  crop  for  the  twelve  varieties  of  43  bushels  22  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR   THE  NORTH-WEST  TERRITORIES,  INDIAN   HEAD,   N.W.T. 


1.  Paragon,  7  yrs..  ..   . 

2.  Gregory,  6  yrs 

3.  English  Grey,,  4  yrs. 

4.  Crown,  7  yrs 


5.  Early  Britain,  6  yrs 41 

6.  Carleton,  7  yrs *. 


Per 

acre. 

Bush. 

Lbs. 

44 

66 

43 

88 

42 

7 

42 

4 

41 

45 

41 

81 

7.  Picton,  6  yrs 

8.  Pride,  7  yrs 

9.  German  White,  5  yrs. 

10.  Bruce,  4  yrs 

11.  Wisconsin  Blue,  4  yrs. 

12.  Macoun,  7  yrs 


Per  acre. 
Bush.  Lbs. 

.      40  57 

.      40  19 

.      40  18 

.      40  12 

40  8 

40  8 


An  average  crop  for  the  twelve  varieties  of  41  bushels  30  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR   BRITISH  COLUMBIA,  AGASSIZ,   B.C. 


1.  German  White,  6  yrs. 

2.  White  Wonder,  7  yrs. 

8   Bruce,  6  yrs 

4.  Pearl,  6  yrs 

6.  Fergus,  5  yrs 


6.  Early  Britain,  7  yrs 87 


Per  acre. 

Bush. 

Lbs. 

88 

85 

88 

28 

88 

14 

88 

12 

87 

87 

87 

85 

7.  English  Grey,  6  yrs.. 37 

8.  King,  6  yrs 

9.  Lanark,  6  yrs 

10.  Picton,  6  yrs 

11.  Gregory,  6  yrs 

12.  Arthur,  8  yrs 


Per  acre. 

Bush. 

Lbs. 

37 

34 

37 

23 

37 

15 

36 

57 

36 

55 

85 

54 

An  average  crop  for  the  twelve  varieties  of  37  bushels  33  lbs.  per  acre. 
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TEST  or  VAEIETIES  OP  INDIAN  OOEN  FOB  A  SEBIES  OP  TEABS. 

TEe  six  varieties  of  Indian  com  which  have  produced  the  heavieit  crops  for  a 
series  of  years,  taking  the  average  of  the  results  obtained  on  aU  the  experimental 
farms,  are  the  following  : — 

The  length  of  time  they  have  been  under  trial  is  stated  in  each  case. 

In  Canada  the  ton  is  2,000  lbs. 

Pep  acps.  Pep  acre. 

Tons.  LbB.  Tons.  Lbs. 

1   Eaply  Mastodon,  6  yrs 20       753    4.  Salzer'i  All  Gold,  4  yrs 19       83C 

2.  Superlop  Fodder,  4  yrs 19    1,561    5.  Red  Cob  EnsilagOp  9  yrs 19       103 

3.  Thopoughbped  White  Flint 19       934    6.  Early  Butlep,  7  yrs 18    1,018 

An  average  crop  for  the  six  varieties  cut  green  for  ensilage  of  19  tons  867  lbs. 
per  acre. 

The  six  varieties  of  Indian  com  which  have  averaged  the  heaviest  crops  at  the 
several  experimental  farms  for  a  series  of  years  are  the  following  : — 


N 


CENTRAL  EXPERIMENTAL  FARM,   OTTAWA,  ONT. 

Pep  acpe.  Per  acre. 

Tons.  Lbs.  Tons.  Lbs.' 

1.  Eaply  liastodon,  6  yrs 23    1,309    4.  Red  Cob  Ensilage,  9  yrs 28       600 

2.  Oiant  Prollfle  Ensilage,  9  yps..  ..      28    1,182    6.  Selected  Learning,  8  yrs 22    1,010 

3.  Thopoughbred  White  Flint.  9  yps.      23    1,012    6.  Supepiop  Foddep,  4  yps 22       640 

An  average  crop  for  the  six  varieties  cut  green  for  ensilage  of  23  tons  289  lbs.  per 
acre. 


EXPERIMENTAL  FARM  FOR  THE  MARITIME  PROVINCES,  NAPPAN,   N.& 

Per  acre.  Per  acre. 

Tons.  Lbs.  Tons.  Lbs. 

1.  Eaply  Mastodon.  6  yrs 20    1,926    4.  Tbopougbbped  White  Flint,  9  yrs.    18       616 

2,  Supepiop  Fodder,  4  yrs 20       887    6.  Red  Cob  Ensilage,  9  yre 17       453 

Z.  Salzer's  All  Gold,  4  yps 18       950    5.  Mammoth  Cuban,  6  yrs 17    1,603 

An  average  crop  for  the  six  varieties  cut  green  for  ensilage,  of  18  tons  1,731  lbs. 
per  acre. 
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KZF1RIKERTA£  FABX  FOB  MANITOBA^  BRANDON,  liAH. 

Per  acre.  Per  acre. 

Tons.  Lba.  Tom.  Lbe. 

1.  Thoroughbred  White  Flint,  9  yn.      tl   1,179    4.  Champion  White  Pearl,  9  yn 19      641 

2.  Early  Mastodon,  <  yr» 20       1«5    6.  LongfeUow,  9  yr» 18    1,772 

3.  Angel  of  Midnight,  9  ym 19       C2S    6.  Superior  Fodder,  4  ym 18    1,323 

An  average  crop  for  tlie  six  varieties  cut  green  for  ensilage,  of  19  tons  1,267  lbs. 
per  acre. 

EXPEBDIENTAL  FABIC  FOB  THS  NORTH-WEST  TERRITORIES,  INDIAN   HEAD,  N.W.T. 

Per  acre.  Per  acre. 

Tons.  Lbs.  Tone.  Lbs. 

1.  Sals8r*s  All  Gold,  4  yrs 17    1,498    4.  Early  Butler,  7  yrs 18    1.694 

2.  Superior  Fodder,  4  yrs 14    1,876    6.  Angel  of  Midnifi^t,  9  yrs 13    1,260 

S.  Early  Mastodon,  6  yrs *    14         74    6.  Oiant  Prolific  Ensilage,  9  yrs 13      837 

An  average  crop^for  the  six  varieties  cut  green  for  ensilage  of  14  tons  1,206  lbs. 
per  acre. 

EXPERIMENTAL  FARM  FOR  BRITISH  GOLUMBIA,  AGASSIZ,   B.a 

Per  acre.  Per  acre. 

Tons.  Lbs.  Tons.  Lbs. 

1.  Red  Cob  Ensilage •      14       966    4.  Superior  Fodder 22    1,127 

2.  Early  Butler 23    1,163    S.  Pride  of  the  North 21    1.958 

8.  Early  Mastodon IS       292    6.  Mammoth  Cuban.. 21    1,483 

An  average  ciop  fox  the  six  Tarietiea  cut  green  for  ensilafio  of  23  tons  1,831  lbs. 
per  acieb 
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TEST  or  VAEEETIES  OP  TXJENIPS  FOE  A  SERIES  OF  YEABS. 

The  BIX  varieties  of  turnips  which  have  produced  the  heaviest  crops  for  a  series 
of  years,  taking  the  average  of  the  results  obtained  on  all  the  experimental  farms,  are 
the  following  : — 

The  length  of  time  they  have  been  under  trial  is  stated  in  each  case. 

In  Canada  the  ton  is  2,000  lbs. 

Per  acre.  Per  acre. 

Tons.  Lb8.  Tons.  Lbs. 

1.  Perfection  Swede,  8  yrs 82       263    4.  Selected  Purple  Top,  8  yrs 81       486 

2.  Imperial  Swede,  5  yrs 82       107    6.  Magnum  Bonum,  4  yrs 81         75 

9.  Halewood's  Bronze  Top,  7  yrs..         81       558    6.  Hall's  Westbury,  7  yrs 81         72 

An  average  crop  for  the  six  varieties  of  31  tons  027  lbs.  per  acre. 

The  six  varieties  of  turnips  which  have  averaged  the  heaviest  crops  at  the  several 
experimental  farms  for  a  series  of  years,  are  the  following  : — 

CENTRAL  EZPERDIENTAL  FARM,   OTTAWA,  ONT. 

Per  acre.  Per  acre. 

Tons.  Lbs.  Tons.  Lbs. 

1.  Kangaroo,  4  yrs 86    1,690    4.  Drummond  Purple  Top,  6  yrs....      85    1,445 

2.  Magnum  Bonum,  4  yrs 86    1,056    6.  Selected  Purple  Top,  8  ym..   ..      85    1,148 

8.  Elephant's  Master,  4  yrs 86         95    6.  Carter's  SUepbant,  9  yrs 85       683 

An  average  crop  for  the  six  varieties  of  34  tons  486  Ihs.  per  acre. 

EXPERIMENTAL  FARM  FOR  THE  MARITIME  PROVINCES,  NAPPAN  N.S. 

Per  acre.  Per  acre. 

Tons.  Lbs.  Tons.  Lbs. 

1.  Kangaroo,  4  yrs 41    1,407    4.  Magnum  Bonum,  4  yrs 40       107 

2.  Elepbant's  Master,  4  yrs 41       789    5.  Perfection   Swede,   8   yrs 38       411 

8.  Imperial  Swede,  5  yrs 40       578    6.  Halewood's  Bronze  Top,  7  yrs..      8S         66 

An  average  crop  for  the  six  varieties  of  39  tons  1,892  Ihs.  per  acre. 

EXPERIMENTAL  FARM  FOR  MANITOBA,  BRANDON,  kAN. 

Per  acre.  Per  acre. 

Tons.  Lbs.  Tons.  Lbs. 

1.  Hartley's  Bronze,  8  yrs 26       721    4.  Sklrvings,  9  yrs 24    1,901 

2.  Magnum  Bonum,  4  yrs 25         94    5.  Selected  Purple  Top,  8  yrs..    ..      24    1,678 

8.  Perfection  Swede,  8  yrs 25         11    6.  Hall's  Westbury,  7  yrs 24    1,472 

^An  average  crop  for  the  six  varieties  of  25  tons  295  Ihs.  per  acre. 
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■ZPEBDCERTAIi  FABlf  FOB  TBI  NORTH-WEST  TEBBTTOBIES,  INDIAN  HBAD,  N.W.T. 

Per  acre.  Per  acre. 

Tone.  Lbs.  Tons.  Lbs. 

1.  Perfection  Swede,  8  yre 28        57    4.  Halewood's  Bronze  Top,  7  yrs..      22       656 

2.  Imperial  Swede,  S  yn 22    1,870    6.  Hall'a  Westbury,  7  yrv 21    1,916 

S.  Hartley's  Bronze,  8  yrs 22    1,146    6.  Drummond  Purple  Top,  6  yra....      21    1,211 

An  average  crop  for  the  six  varieties  of  22  tons  709  lbs.  per  acre. 
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EXPERIMENTAL  FARM  FOR   BRITISH  COLUMBIA,  AGASSIZ,   B.a 

Per  acre.-  Per  acre. 
Tons.  Lbs.                                                                 Tons.  Lbs. 

1.  Bangholm  Selected,  7  yrs 41       625    4.  Hall's  Westbury,  7  yrs 89       512 

2.  Perfection  Swede,  8  yrs 40       653    5.  Selected  Purple  Top,  8  yrs.-.    ..  89       467 

8.  Halewood's  Bronze  Top,  7  yrs....      89    1,062    6.  Imperial  Swede,  6  yrs 88    1,704 

An  average  crop  for  the  six  varieties  of  39  tons  1,484  lbs.  per  acreii 
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TEST  OP  VAEIETIES  OP  MANGELS  POK  A  SESIES  OP  TEAKS. 

The  six  varieties  of  mangels  which  have  produced  the  heaviest  crops  for  a  series 
of  years,  taking  the  average  of  the  results  obtained  on  all  the  experimental  f  arms,  are 
the  following  : — 

The  leng^th  of  time  they  have  been  under  trial  is  stated  in  each  casa 

In  Canada  the  ton  is  2,000  lbs. 

Per  acre.  Per  acre. 

Tods.  Lba.  Tons.  Lbi. 

1.  Giant  Yellow  Intermediate's  yn.      82       454    4.  Mammoth  Long  Red,  8  jn..   ..      81    1.830 

2.  Yellow  Intermediate,   8  yre..    ..      82       238    6.  Mam.  Yellow  Intermediate,  6  yre      81       777 

3.  Lion  Yellow  Intermediate,  5  yre..      31    1,972    6.  Gate  Post,  8  yrs 81       814 

An  average  crop  for  the  six  varieties  of  31  tons  1,614  lbs,  per  acre. 

The  six  varieties  of  mangels  which  have  averaged  the  heaviest  crops  at  the  several 
experimental  farms  for  a  series  of  years,  are  the  following  : — 

CENTRAL  EXPERDIENTAL  FARM,   OTTAWA,  ONT. 

Per  acre.  Pef  acre. 

Tons.  Lbfl.  Tonr.  Lbs. 

1.  Prize  Winner  Yellow  Globe,  4  yn.    40    1,718    4.  Half  Long  Sugar  White,  4  jrrt....    39        88 

2.  Mammoth  Long  Red,  8  yrs 89    1,661    6.  Lion  Yellow  Intermediate,  B  yrs..    38       407 

3.  Gate  Post,  8  yrs 89       422    €.  Half  Long  Sugar  Rosy,  4  yrs...    87       781 

An  average  crop  for  the  six  varieties  of  89  tons  160  lbs.  per  acre. 

EXPERIMENTAL  FARM  FOR  THE  MARITIME  PROVINCES,  NAPPAN  N.S. 

Per  acre.  Per  acre. 

Tons.  Lbs.  Tons.  Lbs. 

1.  Prize  Winner  Yellow  Globe,  4  yrs.    40    1,469    4.  Giant  Yellow  Intermediate,  8  yrs.    36    1,966 

2.  Lion  Yellow  Intermediate,  6  yrs...    40       462    6.  Half  Long  Sugar  White,  4  yrs....    36    1.857 
8.  Mam.  Yellow  Intermediate,  6  yrs.     38       597    6  Half  Long  Sugar  Rosy,  4  yrs..  ..    36    1,776 

An  average  crop  for  the  six  varieties  of  38  tons  19  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  MANITOBA,  BRANDON,  MAN. 

Per  acre.  Per  acre. 

Tons,  Lbs.  Tons.  Lbs. 

1.  Selected  Mamm.  Long  Red,  7  ym.    82    1,899  4.  Prize  Mamm.  Long  Red,  8  yrs....    30    1,216 

2.  Mamm.  Long  Red,  8  yrs 31       828  6.  Giant  Yellow  Intermediate,  8  yrs.    30       893 

8.  Yellow  Intermediate,  8  yrs 81       669  6.  Gate  Post,  8  yrs 80        17 

An  average  crop  for  the  six  varieties  of  81  tons  253  lbs.  per  acre. 
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SXPEBDfENTAL  FABM  FOB  TBI  N0BTH-WV8T  TBRBITORDBfly  mHIAir  HBAD,  N.W.T. 

Per  acre.  Per  acre. 

Tone.  Lbe.  Tons.  Lbs. 

1.  Prize  Winner  Yellow  Globe,  lyrs     2S      899    4.  Selected  Mamm.  Long  Red,  7  yre.    22    1,003 

2.  Lion  Yellow  Iiftermediate,  6  jn,      23       831    S  Gate  Post,  8  yrs 22       809 

3.  Yellow  Intermediate,  8  yrs..    ..      22    1,219    6.  Oiant  Yellow  Intermediate,  8  yrs.    22        51 

An  average  crop  for  the  six  yarieties  of  22  tons  1,219  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR   BRITISH  COLUMBIA,  AOASSIZ,   B.O. 

Per  acre.  Per  acre. 
Tons.  Lbs.                                                                Tons.  Lbs. 

1.  Oiant  Yellow  Intermediate,  8  yr*..    36      218    4.  liammoth  Long  Red,  8  yrs 84       703 

2.  Lion  Yellow  Intermediate,  8  yrs..    84  ~1,940    6.  Selected  Mamm.  Long  Red,  7  yrs.  38    1,476 
8.  Yellow  Intermedlate,8  yrs.I   ....    84    1,800    C  Mama.  Yellow  Intermedlae,  B  yrs.  88      887 

An  average  crop  for  tlie  lix  yarieties  of  84  tons  787  lbs.  per  acre. 
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TEST  or  VARIETIES  DP  OAEEOTS  FOR  A  SERIES  OF  TEARS. 

The  BIZ  varieties  of  carrots  which  have  produced  the  heaviest  crops  for  a  series 
of  years,  taking  the  average  of  the  results  obtained  on  all  the  experimental  farms,  are 
the  following  : — 

The  length  of  time  they  have  been  under  trial  is  stated  in  each  case. 

In  Canada  the  ton  -is  2,000  lbs. 

Per  acre.  Per  acre. 

Tons.  Lbs.  '  Tons.  Lbs. 

1.  New  White  Intermediate,  5  yrs..      23    1.257    4.  Mamm.  White  Intermediate,  8  yn     21    1.177 

2.  Giant  White  Vosges,  8  yre..    ..22       782    6.  Improved  Short  White.  8  yrs....      21    1,135 
8.  Ontario  Champion.  6  yrs..    ....      21    1,659    8.  Half  Long  White,  8  yrs 21       617 

An  average  crop  for  the  six  varieties  of  22  tons  84  lbs.  per  acre. 

The  six  varieties  of  carrots  which  have  averaged  the  heaviest  crops  at  the  several 
experimental  farms  for  a  series  of  years,  are  the  following  : — 


'  CENTRAL' EXPERIMENTAL  FARM,   OTTAWA,  ONT. 

Per  acre.  Per  acre. 
Tons.  Lbs.                                                                 Tons.  Lbs. 

1.  New  White  Intermediate,  5  yrs..      85       653    4.  Improved  Short  White,  8  yrs....  29    1.207 

2.  Giant  White  Vosges,  8  yrs..    ..      80    1,446    5.  Half  Long  White,  8  yra 29       230 

8.  Mamm.  White  Intermediate,  8  yrs      80    1,442    8.  Ontario  Champion,  6  yrs 2S    1,420 

An  average  crop  for  the  six  varieties  of  80  tons  1,400  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  THE  MARFTIME  PROVINCES,  NAPPAN  N.S. 

Per  acre.  Per  acre. 

Tons.  Lbs.  Tons.  Lbs. 

1.  New  White  Intermediate,  5  yrs..      24        11    4.  Giant  White  Vosges,  8  yrs 22    1,058 

2.  Ontario  Champion,  8  yrs 22    1,655    5.  Half  Long  White,  8  yrs 21       851 

S.  Mamm.  White  Intermediate,  8  yrs     22    1,587    8.  Long  Yellow  Stump  Rooted,  4  yrs  20    1,291 

An  average  crop  for  the  six  varieties  of  22  tons  742  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  MANITOBA,  BRANDON,  MAN. 

Per  acre.  Per  acre. 

Tons.  Lbs.  Tons.  Lbs. 

1.  New  White  Intermediate,  6  yrs..      16    1,788    4.  Giant  White  Vosges,  8  yrs  18    1,857 

2.  Ontario  Champion,  8  yrs 14    1,820    5.  Half  Long  White,  8  yrs is    IJKI 

8.  Long  Yellow  Stump-rooted,  4  yrs     18    1,885    8.  Mamm. White  Intermediate,  8  yrs.    IS    1,211 

An  average  crop  for  the  six  varieties  of  U  tons  760  lbs.  per  acre. 
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SXPERIMENTAL  FABIC  FOB  THE  NORTH-WEST  TEBRITORIES,  INDIAN   HEAD,  N.W.T. 

Per  acre.  Per  acre. 

Tons.  Lbs.  Tosa.  Lbs. 

1.  New  White  Intermediate,  4  yrs..      14        68    4.  Half  Long  White,  8  yrs U    1*405 

2.  Ontario  Champion,  6  yrs 12    1,460    S.  ImproTed  ^hort  White,  Tyrsr...      11    1,843 

3.  Long  Yellow  Stump- rooted, 4 yrs     12       931    6.  Giant  White  Vosges,  7  yrs..   ..11       188 

An  average  crop  for  the  siz  varieties  of  12  tons  566  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR   BRITISH  CX>LX7MBIA,  AOASSIZ,   B.a 

Per  acre.  Per  acre. 

Tons.  Lbs.          «  Tons.  Lbs. 

1.  Giant  White  Vosges,  8  yrs SS    1,259    4.  Half  Long  White,  8  yrs 80       240 

2.  ImproTed  Short  White,  8  yrs....      88       884    6.  Ontario  Champion,  6  yrs 29    1,840 

8.  Mamm. White  Intermediate,  8  yrs     80       849    6.  White  Belgian.  8  yrs 29       668 

An  average  crop  fox  the  six  varieties  of  81  tons  282  lbs.  per  acrOt     ^^ 


TEST  OF  VAEIETIES  Ot  SUGAE  BEETS  FOB  A  SEBIES  OF  YEARS, 

The  four  varieties  of  sugar  beets  which  have  produced  the  heaviest  crops  for  a 
series  of  years,  taking  the  average  of  the  results  obtained  on  all  the  experimental 
farms,  are  the  following  : — 

The  length  of  time  they  have  been  under  trial  is  stated  in  each  case. 

In  Canada  the  ton  is  2,000  lbs. 

Per  acre.  Per  acre. 

Tons.  Lbs.  Tons.  Lbs. 

1.  Danish  Red  Top,  6  yni 26      556    S.  Red  Top  Sugar,  7  yrs 24       19 

2.  Danish  Improved,  7  yrs 24       84  ,4.  Improved  Imperial,  7  yrs 23   1,068 

An  average  crop  for  the  four  varieties  of  24  tons  932  lbs.  per  acre. 

The  four  varieties  of  sugar  beets  which  have  averaged  the  heaviest  crops  at  the 
several  experimental  farms  for  a  series  of  years,  are  the  following  :— 


CENTRAL  EXPERIMENTAL  FARM,   OTTAWA,  ONT. 

Per  acre.  Per  acre. 

Tons.  Lbs.  Tons.  Lbs. 

1.  Danish  Improved,  7  yrs 29       795    3.  Danish  Red  Top,  6  yrs 28    1,860 

2.  Improved  Imperial,  7  3^8 29         10    4.  Red  Top  Sugar,^7  yrs ^   27    1,985 

An  average  crop  for  the  four  varieties  of  28  tons  1,650  lbs.  per  aero. 


EXPERIMENTAL  FARM  FOR  THE  MARITIME  PROVINCES,  NAPPAN,  N.8. 

Per  acre.  Per  acre. 

Tons.  Lbs.  Tons.  Lbs. 

1.  Red  Top  Sugar,  7  yrs 28       887    8.  Improved  Imperial,  7  jm 26    1,694 

2.  Danish  Red  Top,  6  yrs 27    1,919    4.  Danish  Improved,  7  yrs 26         55 

An  average  crop  for  the  four  varieties  of  27  tons  514  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  MANITOBA,  BRANDON,  MAN. 

Per  acre.  Per  acre. 

Tons.  Lbs.  Tons.  Lbs. 

1.  Danish  Red  Top,  8  yra 27       901    8.  Red  Top  Sugar,  7  yrs 23       639 

2.  Danish  Improved,  7  yrs 24       699    4.  Wansleben,  7  yrs 22    1,021 

An  average  crop  for  the  four  varieties  of  19  tons  815  lbs.  per  acra 
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■XPEBDOCNTAL  FABM  FOB  THB  NORTH-WEST  TERRITORIES,  INDIAN  HEAD,  N.W.T. 


Per  acre. 
Tons.  Lbs. 


Per  acre. 
Tons.  Lts. 


1.  Danish  Red  Top,  6  yrs 18       999    S.  Improved  Imperial,  7  yrs 16       727 

2.  Red  Top  Sugar,  7  jn 16    1,827    4.  Danish  Improred,  7  yrs 16    1,468 

An  average  crop  for  the  four  varieties  of  11  tons  503  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR   BRITISH  COLUMBIA,  AGASSIZ,   B.<y 

Per  acre. 
Tons.  Lbs. 


Per  acre. 
Tons.  Lbs. 


1.  Danish  Red  Top,  i  jrs n    MM    t-  Danish  ImproTed,  •  yrs 24    1,402 

2.  Improved  Imperial,  6  yrs 26       162    4.  Red  Tpp  Sugar,  6  yn 23    1,306 

An  average  crop  for  the  f oni  varieties  of  16  tons  1,995  lbs.  per  acre. 


-  f 
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TEST  OE  VAEIETIES  OP  POTATOES  FOR  A  SERIES  OF  YEARS. 

The  twelve  varieties  of  potatoes  which  have  produced  the  largest  crops  for  a  aeriea 
of  years,  taking  the  average  of  the  results  obtained  on  all  the  experimental  ieama,  avs 
the  following  : — 

The  length  of  time  they  have  been  under  trial  is  stated  in  each  case. 
In  Canada  the  bushel  of  potatoes  is  60  lbs. 


1.  Uncle  Sam,  4  yrs 

2.  Seedling  No  7,  7  yrs.. 

8.  Irish  Daisy,  8  yrs 

4.  American  Wonder,  9  yrs. 
6.  Rose  No.  9,  7  yrs..  ..  . 
<.  American  Oiant,  8  yrs.. 


Per  acre. 

Bush. 

Lbs. 

395 

20 

393 

33 

386 

25 

381 

42 

378 

22 

877 

6 

7.  Late  Puritan,  9  yrs 

8.  Country  Gentleman,  5  yrs.. 

9.  Carman  No  1,  9  yrs 

10.  Bumaby  Seedling,  8  yrs..   , 

11.  Penn  Manor,  5  yrs 

12.  State  of  Maine,  9  yrs..   .. 


Per 

acre. 

Bush. 

Lbs. 

874 

4S 

873 

69 

873 

47 

371 

23 

364 

58 

863 

13 

An  average  crop  for  the  twelve  varieties  of  377  bushels  53  lbs.  per  acre. 

The  twelve  varieties  of  potatoes  which  have  averaged  the  largest  crops  at  the 
several  experimental  farms  for  a  series  of  years,  are  the  following  : — 


CENTRAL  EXPERIMENTAL  FARM,   OTTAWA,  ONT. 


1. 
2. 
8. 

4. 
6. 
I. 


Late  Puritan,  9  yrs 

Holbom  Abundance*  9  yrs 

American  Wonder,  9  yrs 401 

Uncle  Sam,  4  yrs 

Dreer's  Standard,  9  yrs 

Penn.  Manor,  6  yra 


Per  acre. 

Bush. 

Lbs. 

436 

32 

408 

10 

401 

28 

401 

8 

398 

50 

392 

38 

Per  acre. 
Bush.  Lbfl. 

7.  Carman  No.  1,  9  yrs 898         4 

8.  Burnaby  Seedling,  8  yrs 894       44 

9.  Country  Gentleman,  5  yrs 892         2 

10.  Rose  No.  9,  7  yrs 890        89 

11.  Money  Maker,  9  yrs 88<        86 

12.  State  of  Maine,  9  yrs 879       48 


An  average  crop  for  the  twelve  varieties  of  399  bushels  13  lbs.  per  acre. 


EXPERIMENTAL  FARM  FOR  THE  MARITIME  PROVINCES,  NAPPAN,  N.S. 


1.  Irish  Daisy,  8  yrs 

2.  Holbom  Abundance,  9  yrs* 

8.  Seedling,  No.  1,  7  yrs 

4.  Vanier,  8  yrs 

6.  Irish  Cobbler,  7  yrs 

6.  Clay  Rose,  9  yrs 


Per  acre. 
Bush.  Lbs. 


420 
408 
406 
400 
888 
387 


85 

18 

•  • 

16 
62 
41 


Per  acre. 
Bush.  Lbs. 

7.  Troy  Seedling,  9  yrs 888       41 

8.  American  Olant,  8  yrs 375       45 

9.  Penn.  Manor,  6  yrs 874 

10.  Burnaby  Seedling,  8  yrs 371       45 

11.  Vlok's  Ehctra  Eearly,  8  yrs..    ..    868       47 

12.  Byerett,  9  yrs 366       40 


An  average  crop  for  the  twelve  varieties  of  387  bushels  42  lbs.  per  acre. 


# 
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EBnCENTAL  FARM  FOR  IfANTTOBA,  BRANDON,  MAN. 

Per  acre. 
Bush.  Lbs. 

1.  Delaware,  8  yra 422  13  7.  Empire  State,  8  yrs..    • 

2.  Seedling  No.  7,  7  yrs 417  29  8.  Bumaby  Seedling,  8  yrs. 

3.  Maule'a  Thoroughbred ,  6  yrs..   ..  412  80  9.  Uncle  Sam,  4  yrs 

4.  American  Wonder,  9  yrs 404  64  10.  Reeye's  Rose,  7  yrs..  .. 

6.  Irish  Baisy,  8  yrs 400  86  11.  I.  X.  L.,  9  yrs 

8.  State  of  Maine,  9  yrs 399  8  12.  Late  Puritan,  9  yrs..  .. 


•  •  •  • 


Per  1 

&cre. 

Bush. 

,  Lbs. 

885 

22 

883 

32 

381 

57 

880 

17 

378 

63 

377 

62 

An  average  crop  for  the  twelve  varieties  of  395  bushels  23  lbs.  per  acre. 


EXPERIM2NTAL  FARH  FOR  THE  NORTH-WEST  TERRITORIES,  INDIAN   HEAD,  N.W.T. 

Per  acre.  Per  acre. 

Bush.  Lbs.  Bush.  Lbs. 

1.  American  Olant,  8  yrs..    ..'  ..   ..  474  28      7.  Carman  No.  1,  9  yrs 427  82 

2.  Uncle  Sam,  4  yrs 467  7      8.  Lee's  Favourite,  8  yrs 420  47 

8.  Country  Gentleman,  6  jtw 467  40      9.  Rochester   Rose,   8  yrs 419  87 

4.  American  Wonder,  9  yrs 446  80    10  General  Gordon,  7  yrs 416  45 

6.  Carman  No.  8,  7  yrs 438  27    11.  Bdiplre  State,  9  yrs 403  40 

6.  Bovee,  6  yrs 429  6    12.  Penn.  Manor,  6  yrs 408  32 

An  average  crop  for  the  twelve  varieties  of  433  bushels  41  lbs.  per  acre. 


KXPERDiENTAL  FARM  FOR  BRITISH  COLUMBIA,  AGASSIZ,  B.a 


Per  acre. 

Bush. 

Lbs. 

419 

14 

406 

8 

883 

6 

868 

17 

866 

27 

866 

4 

1.  Uncle  Sam,  4  yrs 419  14  7.  Brown's  Rot  Proof,  7  yrs..  ..  .. 

2.  Rose  No.  9,  7  yrs 406  8      8.  Clay  Rose,  9  yr4i 

8.  Seedling,  No.  7,  7  yrs -883  6      9.  Cambridge  Russet,  6  yrs 

4.  Reeve's  Rose,  8  yra 868  17    10.  Vick's  Extra  Early,  7  yrs 

6.  Bovee,  6  yrs 866  27  H-  Maule's  Thoroughbred,  6  yrs... 

«.  IrlBh  baisy,  8  yrs 866  4    12.  Vanler,  9  yrs 

An  average  crop  for  the  twelve  varieties  of  871  bushels  2  lbs.  per  acre. 


Per  acre. 

Bush. 

Lbs. 

864 

14 

368 

12 

858 

1 

355 

45 

853 

38 

847 

80 

6S 


coircLvsioirs. 

The  evidence  afforded  by  the  results  obtained  from  {he  comparative  trial  plots  as 
given  in  this  bulletin,  shows  that  there  are  great  differences  in  the  relative  productive- 
ness of  varieties  even  when  grown  side  by  side  unde^  similar  conditions.  It  also  shows, 
in  that  part  of  the  bulletin  devoted  to  the  average  of  crops  for  a  series  of  years,  that 
this  tendency  to  productiveness  is  in  many  instances  a  fixed  quality  manifested  in 
the  different  climates  of  the  Dominion,  thus  bringing  these  varieties  near  the  top  of 
the  list  from  year  to  year.  Among  those  sorts  which  have  a  remarkable  record  for 
persistent  productiveness  are  the  Banner  oats,  which  have  given  for  the  past  nine 
years  (taking  the  average  of  the  results  obtained  at  all  the  experimental  farms)  78 
bushels  25  lbs.  per  acre  ;  the  Mensury  barley,  which  has  averaged  for  the  same  period 
52  bushels  45  lbs.,  and  the  Preston  wheat,  which  has  given  for  nine  years  an  average 
of  34  bushels  44  lbs.  per  acre. 

'  Such  facts  point  to  the  Importance  to  farmers  of  choosing  for  seed  those  sorts 
which  give  the  heaviest  crops,  so  that  farming  in  Canada  may  thus  be  made  more 
profitable. 

In  this  bulletin  all  the  varieties  which  have  been  under  trial  for  four  or  more 
^ears,  are  admitted  into  the  comparative  list  with  those  which  have  been  under  trial 
for  longer  periods.  As  a  result  of  this  arrangement,  some  of  the  more  promising  of 
fhe  recently  introduced  sorts  have  found  their  way  into  the  lists  of  the  best  12  or  tht 
best  6  varieties  for  weight  of  crop.  It  is,  however,  noteworthy  that  in  most  instances 
the  larger  part  of  these  lists  consists  of  varieties  which  have  been  under  trial  for  8  or 
9  years,  and  which  have  maintained  their  prominence  as  productive  sorts  through  the 
whole  of  that  period. 

During  the  past  year  the  number  of  varieties  under  test  has  been  reduced  by 
discontinuing  those  which,  after  some  years'  trial,  have  not  come  up  to  a  high  stand- 
crd  of  productiveness,  retaining  only  the  newer  sorts  and  the  best  of  the  older  ones 
in  each  case.  This  reduction  in  number  permits  of  a  more  ready  selection  of  varieties 
and  brings  out  with  greater  prominence  those  of  the  highest  excellence. 

Provision  has  been  made  in  connection  with  the  distribution  of  samples  for  the 
improvement  of  seed  (which  takes  place  annually  at  the  experimental  farms)  to  have 
available  considerable  quantities  of  the  very  best  and  most  productive  sorts  of  cereals ; 
eo  that  any  farmer  in  Canada  who  applies  in  g^ood  season,  before  March  1,  may  obtain 
a  sample.  These  are  sent  out  free  by  mail  in  cotton  bags.  The  sample  bags  of  oats 
contain  4  lbs.,  and  those  of  wheat  and  barley,  6  lbs  :  sufficient  in  each  case  to  sow 
one-twentieth  of  an  acre.  Instructions  accompany  each  sample.  In  many  instances 
the  4  lbs.  of  oats,  when  carefully  handled,  have  produced  from  150  to  200  bushels  by 
the  end  of  the  second  year,  showing  that  with  attention  and  care  any  farmer  may  soon 
provide  himself,  under  this  liberal  arrangement^  with  the  best  and  most  productive 


k 


strains  of  seed  in  sufficient  quantities  for  a  large  area,  at  no  cost  to  himself  beyond  that 
of  his  own  labour. 


# 


That  Canadian  farmers  readily  avail  themselves  of  these  privileges,  is  seen  from 
the  fact  that  during  the  past  six  years  224,543  samples  have  been  supplied  to  indi- 
vidual applicants  :  an  annual  average  during  this  period  of  87,424.  The  steady  increase 
being  made  in  the  yearly  average  of  crops  in  this  country  amounting  in  the  aggre- 
gate to  many  millions  of  dollars,  is  no  doubt  due  in  large  measure  to  the  cultivation 
cf  improved  and  more  productive  varieties,  brought  about  mainly  by  these  annual 
distributions,  by  means  of  which  more  than  37,000  farmers  have  been  led  to  join  every 
year  in  these  co-operative  experiments  with  great  profit  to  themselves  and  the 
country. 


/   33  wr\i  ^^  ]^y 

DEPARTMENT  OF  AGRICULTURE 


CENTRAL   EXPERIMENTAL    FARM 

OTTAWA,    CANADA 


EMMER    AND    SPELT 


BY 


Chas.  E.  Sauiider:3,  B.A.,  Ph.D. 

Eocperitne  n  talist 


BXJLLETIISr    ISTo.    45 


JUNE,    10  04 


Pl-BLISUKU  BT  OIBBOTION  OF  THE  HON.   SyIINKV   A.    FiSHRK,   MiNlMTEB  OK   A<;HICUI.TLBK 


To  the  Honourable 

The  Minister  of  Agriculture. 

Sm, — ^I  have  pleasure  in  submitting  for  your  approval  Bulletin  No.  45  of  the  Ex- 
perimental Farm  series  on  Emmer  and  Spelt,  which  has  been  prepared  under  my 
direction  by  Dr.  C.  E.  Saunders,  Experimentalist. 

In  this  bulletin  descriptions  of  a  number  of  varieties  are  given  of  emmer  and 
si)elt,  and  the  results  of  many  experiments  submitted  which  have  been  conducted  with 
these  cereals  at  the  experimental  farms. 

Much  interest  has  been  awakened  of  late  among  farmers  in  this  country  in  the 
growing  of  emmer  and  spelt,  and  in  the  bulletin  herewith  presented,  many  facts  are 
brought  together  regarding  the  proportion  of  hull  to  kernel  and  the  relative  useful- 
ness and  cropping  power  of  emmer  and  spelt  in  comparison  with  other  cereals. 

To  make  the  information  more  complete  some  analyses  have  been  made  by  the 
Chemical  Division  of  the  kernels  and  hulls  of  emmer  and  spelt,  which  show  the  rela- 
tive nutritive  value'  of  these  materials. 

I  have  the  honour  to  be. 

Your  obedient  servant, 

Wm.  SAUNDERS, 
Director  of  Experimental  Farms. 

Ottawa,  June  28,  1904. 


EMMER   ^isrr>    SPELT. 


The  classification  of  the  different  varieties  of  wheat,  and  of  those  cereals  closely 
related  to  wheat,  has  been  attempted  in  various  ways  by  botanists;  and  opinions  are 
divided  as  to  whether  emmer  and  spelt  can  fairly  be  classed  as  varieties  of  wheat  or 
not.  The  classification  perhaps  most  conmaonly  accepted  recognizes  wheat  as  occurring 
under  three  distinct  species  :  Triticum  Polonicum,  T.  monoccum  and  1\  sativum 
The  last  named  species  is  divided  into  three  sub-8i)ecies  as  follows  :  T.  aativum 
8pelia=S^\t  (Epeautre  in  French)  T.  aativum  dicoccum='EmmeT  (Amidonnier  in 
French)  and  T,  sativum  tenax=common  wheat. 

For  the  purposes  of  this  bulletin  it  is  unnecessary  to  discuss  at  length  the  ques- 
tion of  classification,  but  we  may  conveniently  use  the  divisions  as  given  above,  em- 
ploying the  term  '  spelt '  for  those  varieties  of  cereals  included  under  the  sub-species 
T.  sativum  spelta  and  the  term  ^ emmer'  (a  German  word  for  which  there  is  no 
English  equivalent)  for  those  coming  under  T.  sativum  dicoccum.  For  the  sake  of 
simplicity  it  seems  desirable  to  include  under  the  term  'emmer'  the  species  T. 
manococcum,  which,  however  distinct  from  a  botanical  point  of  view,  certainly  bears 
a  strong  resemblance  to  some  of  the  varieties  of  T.  sativum  dicoccum. 

Although  closely  related  to  true  wheat,  both  spelt  and  emmer  are  in  a  commercial 
sense  quite  distinct  from  it,  and  should  be  compared  rather  with  oats  and  barley. 
While  it  is  no  doubt  possible  to  make  fiour  from  emmer  and  spelt,  it  is  extremely 
improbable  that  this  will  ever  be  done  in  America.  Meanwhile,  these  grains  are  being 
used  for  the  feeding  of  cattle,  &c.,  and  it  is  for  such  purposes  that  they  deserve  con- 
sideration. 

GENERAL  DESCRIPTION. 

The  most  striking  characteristic  of  spelt  and  emmer,  which  distinguishes  them  at 
once  from  all  the  true  wheats,  is  the  fact  that  the  diaff  adheres  to  the  grain  after  it 
has  passed  through  an  ordinary  threshing  process.  If  the  operation  is  very  severe  a 
proportion  of  the  grain  will  be  threshed  out  clean,  but  not  enough  to  leave  any  doubt 
as  to  the  identity  of  the  sample.  This  peculiarity  is  due  both  to  the  tightness  with 
which  the  chaff  clings  to  the  grain  and  to  the  unusual  brittleness  of  the  stem  (or 
rachis).  The  grain  itself  is  usually  long,  of  rather  large  size  and  very  hard,  re- 
sembling the  macaroni  wheats  (of  which  Goose  is  our  commonest  example  in  Canada), 
rather  than  the  ordinary  wheats.  The  straw  of  the  emmers  and  spelts  varies  in  char- 
acter. In  emmer  it  is  usually  rather  short  and  thin,  and  sometimes  is  not  sufficiently 
strong  to  prevent  lodging  of  the  grain.    In  spelt  the  straw  is  coarser. 

DISTINCTIONS  BETWEEN  EMMER  AND  SPELT. 

Various  points  of  difference  between  emmer  and  spelt  might  be  given,  but  it  will 
be  sufficient  to  mention  two  or  three  of  the  most  striking.  The  heads  of  emmer  are 
essentially  short,  compact  and  flat,  the  spikelets  being  set  very  close  together;  while 
the  heads  of  spelt  are  long  and  open,  the  spikelets  being  set  quite  far  apart.  All  the 
emmers  are  bearded,  but  some  of  the  spelts  are  beardless.  Spelt  is  generally  of  coarser 
type  than  emmer  and  the  proportion  of  husk  present  in  the  threshed  grain  is  usually 
larger. 
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WEIGHT  PER  BUSHEL. 

The  weight  of  a  measured  bushel  of  emmer  or  spelt  depends  largely  on  the  variety 
and  on  the  way  in  which  it  has  been  threshed  ;  loose  kernels,  if  present,  materially 
increase  the  weight.  Roughly  speaking,  one  may  say  that  emmer  generally  weights 
from  30  to  38  lbs.  and  spelt  from  22  to  30  lbs.  per  measured  bushel. 

SPECIAL  POINTS  OF  3IERIT. 

Both  emmer  and  spelt  have  been  found,  so  far  as  tested  at  the  experimental  farms, 
to  be  as  a  rule  comparatively  free  from  rust.  It  is  also  generally  believed  that  they 
withstand  drought  very  well,  and  will  thrive  on  soil  which  is  too  light  to  give  a  good 
crop  of  wheat.  These  most  desirable  characteristics  certainly  show  that  these  cereals 
merit  the  attention  of  Canadian  farmers  in  some  sections  of  the  country;  but  they 
do  not,  as  is  sometimes  assumed,  demonstrate  the  superiority  of  emmer  and  spelt  to 
wheat,  oats  and  barley. 

PRINCIPAL  VARIETIES  OF  EMMER  AND  SPELT. 

Most  of  the  varieties  mentioned  in  this  bulletin  are  practically  unknown  in 
Canada  and  do  not  possess  recognized  English  names.  It  has  been  found  necessary, 
therefore,  to  give  suitable  names  to  them.  The  descriptions  and  wood  cuts  will  serve 
to  identify  the  varieties  in  cases  where  any  of  them  are  already  known  under  other 
names..  The  wood  cuts  are  made  direct  from  photogpraphs  and  show  the  actual  size  of 
the  heads,  except  that  in  some  cases  the  awns  are  not  represented  in  their  full  length. 
The  tests  which  are  being  carried  on  at  the  Dominion  Experimental  Farms  in  regard  to 
the  relative  productiveness  of  emmer  and  spelt  do  not  yet  permit  the  drawing  of  any 
definite  conclusions;  but  it  appears  that  Common  Emmer  (the  variety  generally  grown) 
will  hold  its  place  as  one  of  the  best  sorts. 

Six  varieties  of  emmer  and  five  varieties  of  spelt  are  here  described.  The  length 
of  stem,  length  of  head,  &c.,  given  in  the  descriptions  refer  to  the  grain  as  produced  at 
Ottawa.  The  figures  are  to  be  taken  as  approximate  only,  and  are  useful  rather  in  a 
relative  than  an  absolute  sense. 

Common  Emmer  (Fig.  1). — This  variety  is  also  known  as  Ufa  Emmer,  and  com- 
monly but  incorrectly  called  ^speltz'  in  America.  This  latter  word  is  a  misapplied 
corruption  of  the  (^rman  word  '  spelz.'  The  name  White  Emmer  has  also  been  used 
for  this  variety,  but  White  Enmier  and  Common  Emmer,  as  described  in  this  bulletin, 
are  distinct  varieties.  Kernels  reddish  in  colour,  pointed  at  both  ends,  rather  large 
and  very  hard.     (100  kernels  weigh  about  3  to  3}  grammes.)* 

Gluten  lacks  elasticity. 

Heads  bearded,  about  2  to  8  inches  long. 

ChafP  smooth,  pale  yellowish,  (that  is  ^' white"  as  the  term  is  conmionly  used.) 

Straw  thin,  but  usually  sufficiently  strong  for  the  weight  of  the  heads.  Straw 
(including  heads)  about  35  to  60  inches  long. 

Ripens  about  mid-season  (as  compared  with  wheats.) 

The  threshed  grain  usually  contains  about  78  per  cent  to  79  per  cent  of  kernel, 
and  22  per  cent  to  21  per  cent  of  husk.  Loose  kernels,  if  present,  will  of  course  ma- 
terially alter  these  proportions. 

White  ^mmcr.— This  variety  resembles  Common  Emmer,  but  is  distinguished  from 
it  by  having  a  somewhat  larger  head  and  being  later  in  ripening. 

Kernels  reddish,  large,  pointed,  hard.     (100  kernels  weigh  about  3  grammes). 
Gluten  only  slightly  elastic. 

*  100  kernels  of  Red  Fife  commonly  weigh    about  3  1  grammes. 


Fig.  l.—COHMOS   EHMBIt. 


Heads  bearded^  about  2^  to  3}  inches  long. 
Chaff  very  pale  yellowish,  smooth. 
Straw  thin,  but  stiff,  about  88  to  48  inches  long. 
Ripens  late  (about  a  week  later  than  Oonunon  Emmer). 
This  variety  is  sometimes  considerably  affected  by  rust. 

The  threshed  grain  usually  contains  about  76  per  cent  of  kernel  and  24  per  cent 
of  husk. 

Long  Emmer  (Fig.  8). — ^This  has  perhaps  the  longest  head  of  all  the  emmers,  but 
it  preserves  the  essential  characteristics  of  this  class  of  cereal,  the  head  being  dis- 
tinctly flattened  and  the  spikelets  close  together. 

Kernels  reddish,  very  large,  pointed,  very  hard.  (100  kernels  weigh  about  4 
grammes). 

Gluten  very  dark  and  strikingly  deficient  in  elasticity. 

Heads  bearded,  about  3)  to  4^  inches  long. 

Ohaff  yellowish,  smooth. 

Straw  stiff,  about  40  to  50  inches  long. 

Kipens  very  late,  about  two  we^ks  later  than  Oommon  Emmer. 

The  threshed  grain  usually  contains  about  74  per  cent  of  kernel  and  26  per  cent 
of  husk. 

Bed  Emmer. — This  variety  resembles  Long  Emmer  in  many  ways,  but  is  easily 
distinguished  by  its  reddish  chaff. 

Kernels  red,  large,  pointed,  hard.     (100  kernels  weigh  about  8  to  3^   grammes.) 

Gluten  very  deficient  in  elasticity. 

Heads  bearded,  about  3  to  4}  indies  long. 

Ohaff  a  rather  dark  reddish  colour,  smooth. 

Straw  stiff,  about  40  to  60  inches  long. 

Eii>ens  late,  about  a  week  later  than  Gommon  Emmer. 

The  threshed  grain  usually  contains  about  76  to  78  per  cent  of  kernel  and  25  to 
22  per  cent  of  husk. 

Thick  Emmer  (Pig.  4.) — This  is  readily  distinguished  by  the  fact  that  the  tip  of 
the  head  is  thickened  somewhat  after  the  manner  of  the  Club  wheats. 

Kernels  reddish,  large,  pointed,  very  hard.  (100  kernels  weigh  about  3 J  or  4 
granunes). 

Gluten  not  of  good  quality,  deficient  in  elasticity,  but  superior  to  some  of  the 
other  emmers. 

Heads  bearded,  about  2i  to  8}  inches  long,  thickened  at  the  tip. 

Chaff  reddish,  smooth. 

Straw  stiff,  about  84  to  48  inches  long. 

Kipens  approximately  with  Common  Emmer. 

The  threshed  grain  usually  contains  about  73  per  cent  of  kernel  and  27  per  cent 
of  husk. 

Single  Emmer. — TriUcum  monocoecum  (Fig.  2). — This  variety  is  characterised 
chiefly  by  the  small  size  of  the  head  and  by  having  only  one  kernel  in  each  spikelet. 

Kernels  red,  small,  flattened,  rather  soft.  (100  kernels  weigh  about  2  to  2^ 
grammes.) 

Gluten  dark  and  remarkably  poor. 

Heads  bearded,  about  2J  to  2i  inches  long,  very  much  flattened  and  with  the 
spikelets  remarkably  close  together.    Awns  delicate. 

Chaff  yellowish,  smooth. 

Straw  thin  but  stiff,  about  88  to  46  inches  long. 

Ripens  very  late,  too  late  to  be  popular  for  general  cultivation. 

The  threshed  grain  usually  contains  about  73  per  cent  of  kernel  and  27  per  cent 
of  husk. 


Pig.  3.— Long  Emmbb. 


Fig.  4.— Thick  Emmkb. 


Double  Emmer, — This  variety  appears  to  be  essentially  the  same  in  most  respects 
as  Single  Emmer.  It,  however,  often  contains  two  kernels  in  a  spikelet.  It  is  not 
so  late  in  ripening  as  Single  Emmer. 

White-bearded  Spelt  (Fig.  5.) — This  possesses  a  long,  coarse  head  with  stiff  awns, 
and  spikelets  set  far  apart 

Kernels  reddish,  rather  large  and  moderately  hard.  (100  kernels  weigh  about  3} 
granunes.) 

Gluten  of  rather  poor  quality. 

Heads  bearded,  about  4  to  6  inches  long. 

Chaff  yellowish,  smooth. 

Straw  stiff,  34  to  48  inches  long. 

Kipens  about  mid-season  (as  compared  with  ordinary  wheats.) 

The  threshed  grain  usually  contains  about  72  or  73  per  cent  of  kernel  and  28  or 
27  per  cent  of  husk. 

Black-bearded  Spelt — This  closely  resembles  White-bearded  Spelt,  but  the  awns 
(and  sometimes  the  chaff)  are  dark  in  colour.  This  dark  colour  is,  however,  not  con- 
stant, varying  in  different  seasons  and  climates  from  dull  reddish  to  almost  pure 
black. 

Kernels  reddish,  rather  large.     (100  kernels  weifi^  about  3  to  3)  grammes.) 

Gluten  of  good  quality. 

Heads  bearded,  about  4^  to  6}  inches  long. 

Ohaff  and  awns  vary  in  colour  from  dull  reddish  to  black  ;  chaff  smooth. 

Straw  fairly  stiff,  about  38  to  48  inches  long. 

Bipens  witii  White-bearded  Spelt. 

The  threshed  grain  usually  contains  about  71  to  78  per  cent  of  kernel  and  29  to 
22  per  cent  of  husk. 

White  Spelt  (Fig.  6.) — This  is  a  beardless  variety,  otherwise  resembling  White- 
bearded  Si>elt  in  most  respects. 

Kernels  reddish,  rather  long,  not  very  hard.  (100  kernels  weigh  about  3  to  3^ 
grammes.) 

Gluten  of  very  fair  quality. 

Heads  beardless,  about  4^  to  6i  inches  long. 

Chaff  pale  yellowish,  smooth. 

Straw  stiff,  about  45  to  60  inches  long. 

Kipens  with  White-bearded  Spelt 

The  threshed  grain  usually  contains  between  62  and  70  per  cent  of  kernel  and 
between  38  and  30  per  cent  of  husk. 

Smooth  Spelt — This  is  a  beardless  variety  resembling  White  Spelt  and  scarcely 
to  be  distinguished  from  it  except  when  the  varieties  are  growing  near  together. 

Kernels  reddish,  rather  long  and  not  very  hard.  (100  kernels  weigh  about  3  to 
3)  grammes.) 

Gluten  of  good  quality. 

Heads  beardless,  about  4i  to  6}  inches  long. 

Chaff  pale  yellowish,  smooth. 

Straw  stiff,  about  45  to  50  inches  long. 

Bipens  somewhat  later  than  White  Spelt. 

The  threshed  grain  usually  contains  from  67  to  73  per  cent  of  kernel  and  from 
33  to  27  per  cent  of  husk. 

Eed  Spelt— This  variety  resembles  White  Spelt  in  most  respects,  but  is  distingu- 
ished from  it  by  the  colour  of  the  chaff. 

Kemek  reddish,  large,  rather  long,  not  very  hard.  (100  kernels  weigh  about  3  to 
3^  grammes.) 


Fig.  e.— Whitb  Bearuiii  Spelt. 


Fig,  6,— Whitk  Spklt. 
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Gluten  of  good  quality. 
Heads  beardless,  about  3^  to  5^^  inches  long. 
Chaff  reddish,  smooth. 
Straw  stiff,  about  46  to  50  inches  long. 
Bipens  somewhat  later  than  White  Spelt. 

The  threshed  grain  usually  contains  about  70  per  cent  of  kernel  and  80  per  cent 
of  husk. 

NEW  HYBRIDS  OF  EMMER. 

A  number  of  new  hybrids  have  been  produced  by  the  writer  of  this  bulletin  during 
the  last  few  years,  by  crossing  different  sorts  of  emmer  with  varieties  of  wheat.  The 
results  thus  obtained  are  of  considerable  interest.  Some  of  the  new  varieties  produced 
by  crossing  Common  Emmer  with  Colorado  wheat  are  very  strong  and  productive, 
but  the  work  has  not  been  carried  on  long  enough  to  decide  as  to  their  precise  value, 
and  whether  or  not  they  are  worthy  of  being  introduced  for  general  cultivation. 

CULTIVATION  OF  COMMON  EMMER 

Of  all  the  varieties  of  emmer  and  spelt  described,  this  is  the  only  one  which  is 
known  (to  any  extent)  to  the  farmers  of  Canada.  On  this  account  and  because  of  the 
marvellous  claims  made  for  this  cereal  by  certain  interested  individuals  it  seems  best 
to  consider  carefully  the  methods  of  cultivation,  the  uses  and  the  value  of  Common 
Emmer. 

Soil  and  Climate. — So  far  as  the  tests  at  the  Experimental  Farms  have  gone,  it 
appears  that  emmer  requires  about  the  same  methods  of  cultivation  as  other  cereals, 
but  that  it  will  thrive  on  lighter  soil  and  will  withstand  drought  very  well.  Where 
the  rainfall  in  July  and  August  is  plentiful,  emmer  does  not,  as  a  rule,  give  a  very 
large  crop.  This  most  important  fact  is  sometimes  overlooked.  In  some  instances  the 
success  of  emmer  in  south-western  Ontario  has  been  used  as  an  argument  for  its 
cultivation  in  north-eastern  Ontario,  Quebec  and  elsewhere,  where  the  rainfall  during 
July  and  August  is  usually  considerably  greater.  The  value  of  emmer  in  the  latter 
localities  is,  to  say  the  least,  quite  doubtful,  and  its  cultivation  can  be  recommended 
only  as  an  experiment. 

QiAoniity  to  Sow. — ^Experiments  conducted  at  the  Brandon  Experimental  Farm 
show  that  the  best  results  are  obtained  by  using  between  80  and  90  lbs.  of  gprain  to  the 
acre.  As  much  as  100  lbs.  to  the  acre  might  be  used  to  advantage  in  cases  where  the 
seed  is  entirely  free  from  loose  kernels. 

Emmer  cut  green. — Common  Emmer  is  sometimes  cut  green  and  dried  for  fodder. 
It  has  considerable  value  in  this  form,  but  great  care  must  be  exercised  not  to  allow 
the  crop  to  approach  too  closely  to  maturity  before  cutting,  as  the  awns  on  the  emmer 
heads  sometimes  make  the  fodder  most  objectionable  if  they  are  well  developed. 

Ground  Emmer. — ^Probably  the  best  way  in  which  to  make  use  of  emmer  is  to 
grind  the  threshed  grain  (with  husk  adhering).  When  prepared'  in  this  mannei*  it 
makes  an  acceptable  and  valuable  food  for  animals. 

EMMER  COMPARED  WITH  WHEAT. 

Comparisons  between  wheat  and  emmer  are  often  made  in  such  a  manner  as  to 
be  extremely  misleading.  The  bushel  of  emmer  (at  34  lbs.  or  some  such  weight)  is 
sometimes  compared  with  the  bushel  of  wheat  (at  60  lbs.),  and  even  when  the  grains 
are  compared  on  the  basis  of  the  actual  weight  of  crop  produced,  it  is  not  customary 
to  make  any  aUowance  for  the  chaff  present  in  the  emmer.  It  is  easy  by  such  means  to 
show  great  superiority  on  the  part  of  the  emmer.  In  view  of  these  facts  a  few  com- 
parisons on  a  fair  basis  may  not  be  without  value. 
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Common  Emmer  usually  contains  about  21  or  22  per.  cent  of  husk,  but,  when 
occasional  free  kernels  are  present,  the  percentage  is  less.  For  the  purpose  of  com- 
paring the  yield  with  that  of  wheat  we  may  reckon  the  husk  at  20  per  cent,  thus  giving 
the  emmer  the  benefit  of  the  doubt. 

Ottawa,  Ont, — Calculated  in  this  way,  we  find  l^t  during  the  years  1901,  1902 
and  1903  (the  full  length  of  time  for  which  figures  are  available),  the  average  yield 
per  acre  at  the  Experimental  Farm  at  Ottawa  of  enmier  and  of  four  varieties  of  wheat 
has  been  as  follows: — 

Common  Emmer  (kernels). 1,176  lbs.  per  acre. 

Goose  (macaroni  wheat) 1,577    "  " 

Eoumanian  (macaroni  wheat) 1,867    "  " 

Red  Fife  wheat 1,861    "  " 

Preston  wheat 2,033    "  " 

In  so  far  as  the  last  three  seasons  can  be  taken  as  representative,  the  records  show 
emmer  to  be  strikingly  less  productive  than  the  best  varieties  of  wheat  in  the  climate 
of  Ottawa. 

Nappan,  N.S. — A  similar  comparison  for  the  last  four  years  at  the  Nappau 
Experimental  Farm  gives  the  following  figures : — 

Common  Emmer  kernels , 1,696  lbs.  per  acre. 

Goose 1,910    " 

Roimianian 2,200    "  " 

RedFife 2,240    "  " 

Preston 2,210    "  " 

The  great  inferiority  of  emmer,  as  regards  yield,  in  the  climate  of  this  part  of 
JSTova  Scotia,  is  here  clearly  demonstrated. 

Brandofij  Man, — ^A  comparison  of  the  records  for  the  last  four  years  at  the 
Brandon  Experimental  Farm  shows  as  follows: — 

Common  Emmer  kernels 2,034  lbs.  per  acre. 

G^ose 2,468    "  " 

Roumanian 2,246    "  " 

RedFife 1,726    " 

Preston.. 1,460    "  " 

Here  we  find  that  Common  Emmer  has  given  a  yield  considerably  greater  than 
either  of  the  varieties  of  wheat  grown  for  the  production  of  flour,  but  not  so  large  a 
yield  as  the  best  macaroni  wheats. 

Indian  Head,  N,W.T. — ^A  comparison  for  the  same  years  at  the  Indian  Head  Ex- 
perimental Farm  gives  the  following  average  results: — 

Common  Emmer  kernels 2,056  lbs.  per  acre. 

Goose 2,668    " 

Roumanian 2,366    "  " 

Red  Fife 2,328    " 

Preston 2,468    " 

At  this  farm  the  yield  of  emmer  is  lower  than  that  of  any  of  the  four  varieties 
of  wheat. 
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Agassiz,  B.C. — The  averages  of  the  crop  returns  for  the  last  years  at  the  Experi- 
mental Farm  at  Agassiz  are  as  follows: — 

Common  Emmer  kernels 1,808  lbs.  per  acre. 

Goose 2,477    "  « 

Roumanian 2,667    "  " 

Eed  Fife 2,496    "  " 

Preston 2,622    "  " 

In  this  case  the  yield  of  emmer  is  much  below  that  of  the  four  varieties  of  wheat. 

SUMMARY  OF  COMPARISONS  BETWEEN  EMMER  AND  WHEAT. 

It  will  be  seen  from  the  figures  given  above  that  emmer  has  been  distinctly  less 
productive  than  the  best  wheats,  except  at  Brandon,  where,  although  it  yielded  more 
than  Red  Fife  and  Preston,  it  was  still  inferior  in  crop  to  Goose  and  Roumanian. 
Though  these  conclusions  are  drawn  from  a  comparatively  small  series  of  tests  (three 
or  four  years)  and  are  not,  therefore,  to  be  regarded  as  final,  they  indicate  clearly  that 
Common  Emmer  cannot  generally  be  depended  upon  to  give  as  large  a  crop  of  grain 
as  the  most  productive  varieties  of  wheat. 

COMMON  EMMER  COMPARED  WITH  OATS  AND  BAJEILEY. 

In  order  to  arrive  at  a  fair  basis  for  comparison  among  these  cereals,  it  is  neces- 
sary to  deduct  from  each  the  amount  of  husk  or  chaff  present.  This  is  here  reckoned 
at  30  per  cent  for  Banner  oats,  12  x>er  cent  for  Mensury  barley  and  20  per  cent  for 
Common  Emmer.  Of  course,  this  material  is  not  by  any  means  worthless  for  feeding 
purposes,  nor  is  it  strictly  accurate  to  assume  that  equal  weights  of  the  kernels  of  these 
different  grains  are  of  equal  nutritive  value.  The  analyses  of  Banner  oats  published 
in  the  Report  of  the  Experimental  Farms  for  1903,  page  135,  and  the  analyses  given 
at  the  end  of  this  bulletin  show  considerable  differences  in  composition  in  the  kernels 
of  these  different  classes  of  cereals.  The  kernels  of  Banner  oats,  for  instance,  con- 
tain relatively  a  very  large  percentage  of  fat  ;  and  both  Banner  oat  kernels  and  the 
kernels  of  Common  Emmer  contain  a  distinctly  higher  proportion  of  albuminoids 
than  the  kernels  of  Mensury  barley.  In  carbohydrates,  however,  barley  kernels  are 
better  than  those  of  oats,  and  perhaps  superior  to  Common  Emmer  also.  The  full 
discussion  of  these  differences  would  require  more  analytical  data  than  are  at  present 
available;  and  no  attempt  will  therefore  be  made  in  this  bulletin  to  state  with  pre- 
cision the  relative  values  of  equal  weights  of  the  kernels  of  these  cereals. 

OtiauHi,  Ont. — The  averages  of  the  returns  of  the  past  three  years  at  the  Experi- 
mental Farm  at  Ottawa  are  as  follows: — 

Common  Emmer  kernels 1,176  lbs.  per  acre. 

Mensury  barley  kernels 2,000    "  " 

Banner  oat  kernels 1,596    "  " 

These  differences  are  very  striking,  and  show  the  marked  inferiority  of  the  emmer 
in  this  climate. 

Nappan,  N*8, — The  averages  in  this  case  are  calculated  from  the  yields  obtained 
for  four  years : — 

Conmion  Emmer  kernels 1,696  lbs.  per  acre. 

Mensury  barley  kernels 2,394    "  " 

Banner  oat  kernels 1,925    "  " 

These  results  are  similar  to  those  obtained  at  Ottawa. 
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Brandon,  Man. — ^At  the  Experimental  Fann  at  Brandon  the  plot  of  Mensury 
barley  failed  in  1902  and  the  plot  of  Banner  oats  was  almost  a  total  failure  in  1900, 
so  that  a  fair  basis  for  comparison  with  Common  Emmer  is  difficult  to  arrive  at  un- 
less we  omit  the  year  1902  when  considering  the  barley,  and  the  year  1900  when  con- 
sidering the  oats.  Calculated  in  this  way  we  find  that  Common  Emmer  gave  2,158 
lbs.  per  acre  of  kernels,  as  compared  with  2,264  lbs.  for  Mensury  barley.  On  the  other 
hand.  Common  Emmer  gave  1,982  lbs.  per  acre  of  kernels,  as  compared  with  1,904  lbs. 
for  Banner  oats. 

Indian  Head,  iV.W.T. — The  comparisons  made  at  the  Experimental  Farm  at 
Indian  Head  are  based  on  the  crops  obtained  in  the  last  four  years : — 

Common  Emmer  kernels 2,056  lbs.  per  acre. 

Mensury  barley  kernels 2,495    "  " 

Banner  oat  kernels 2,288     "  " 

Agaasiz,  B,G. — The  average  yields  at  this  farm  have  been  calculated  from  the 
returns  for  three  years  only: — 


Common  Emmer  kernels 1,808  lbs.  per  acre. 

Mensury  barley  kernels 2,611     " 

Banner  oat  kernels 1,918    " 


It  will  be  observed  that  Mensury  barley  has  given  a  larger  yield  than  Common 
Emmer  at  all  the  exi)erimental  farms,  and  that  the  Banner  oat  has  given  a  larger 
yield  than  Common  Emmer  at  every  farm  except  Brandon. 

CONCLUSIONS. 

The  yield  of  Common  Emmer  obtained  at  the  several  Experimental  Farms  during 
the  past  three  or  four  years  has  been  shown  to  be  almost  uniformly  lower  than  that  of 
the  best  varieties  of  wheat,  barley  and  oats;  and  it  does  not  appear  that  in  the  climates 
represented  by  these  farms  the  cultivation  of  this  cereal  will  prove  at  all  remarkably 
profitable.  It  must  be  noted,  however,  that  the  results  obtained  at  Brandon  are  more 
favourable  to  the  enmier  than  those  obtained  at  the  other  farms.  In  the  Brandon 
district  emmer  appears  to  rank  approximately  with  oats  and  barley  in  productivenee8> 
and  by  way  of  variety  would  no  doubt  prove  of  value  as  food  for  cattle.  It  should  be 
observed  also  that,  as  none  of  the  experimental  farms  are  situated  in  a  dry  climate,  the 
experience  here  recorded  with  regard  to  this  grain  is  not  to  be  accepted  as  a  guide 
for  districts  where  prolonged  droughts  are  of  frequent  occurrence;  yet  even  in  such 
regions  it  is  possible  that  some  of  the  varieties  of  macaroni  wheat  would  prove  more 
productive  than  emmer,  while  yielding  grain  of  similar  character  and  perhaps  of  equal 
value  for  feeding  purposes. 

During  the  absence  of  the  Chemist  of  Experimental  Farms,  Mr.  F.  T.  Shutt,  some 
analyses  of  emmer  and  spelt  have  been  made  for  publication  in  this  bulletin  by  the 
assistant  chemist,  Mr.  A.  T.  Charron,  and  the  second  assistant  chemist,  Mr.  H.  W. 
Charlton.  The  results  of  this  work  are  given  in  the  following  report  prepared  by  Mr. 
Charron : — 
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REPORT  OF  THE  CHEMICAL  DIVISION  ON  ANALYSES  OF  EMMER  AND 

SPELT 

BY 

A.  T.  Charron,  M.A., 
Assistant  Ohemist,  Dominion  Experimental  Farms. 

The  following  table  gives  the  results  of  a  complete  analysis  of  two  varieties  of 
emmer  and  two  varieties  of  spelt.  It  has  been  thought  desirable  to  analyse  not  only 
the  grain  with  the  hull  as  it  comes  from  the  threshing  machine,  but  also  the  hulls  and 
kernels  after  they  have  been  carefully  separated  by  hand. 

Composition  of  Emmer  and  Spelt  :  Whole  Grain,  Kernels  and  Hulls. 


DeMignation. 


Red  Emmer — 

Whole  grain 

Kernels 

Hulls 

Common  Emmer — 

Whole  grain 

Kernels 

Hnll8 

Red  Spelt- 
Whole  grain 

Kernels     

Hulls 

White-bearded  Spelt- 
Whole  grain 

Kernels  . .  . . . . 

Hulls 


Propor- 
tion of 
Kernels 
and  Hulls. ! 


Moisture. 


Albumi- 
noids. 


77-82 
22- 18 


77  32 

22-68 


69-60 
30  60 


71-80 
28-20 


04 
<I7 
40 

81 
99 
65 

33 
51 
50 

48 
82 
37 


1300 

15-93 

3  87 

12  31 

14-25 

3  44 

12-31 

16-44 

5-81 

12-19 

15-62 

4-69 


Fat. 


1-84 
2  12 

1  06 

2-41 
2-75 
107 

2-67 
0  59 

1-90 

2  03 
0-77 


Carlx)- 
hyd  rates. 


63 
67 
47 

62 
68 
43 

59 
67 
45 

61 
68 
47 


Fibre. 


Ash. 


-64 

10- 

84 

66  •! 

35 

10 

9- 

•78 

2- 

-60 

35 

26 

14 

25 

1- 

-64 

34- 

■77 

13- 

■78 

1 

67 

36- 

32 

83 
99 

86 
06 
76 

09 
96 
51 

05 
96 
8G 


3-16 
2  21 
602 

3-61 
217 
8*58 

3-98 
217 
6  96 

3-61 
2  79 
5-70 


It  may  be  well  to  briefly  state  here  the  significance  and  relative  importance  of 
the  various  constituents  determined  by  analysis. 

Albuminoids. — This  is  the  most  important  nutrient  in  all  feeding  stuffs,  from 
the  fact  that  it  contains  nitrogen,  which  is  absent  in  all  the  other  constituents  of 
fodders.  Nitrogen  is  indispensable  to  the  animal  for  the  formation  of  its  flesh  and  the 
casein  of  milk. 


Fat — The  fat  or  ether  extract  is  the  next  most  important  constituent  of  feeding 
stufFs.  Its  principal  function  is  the  production  of  fat  and  heat.  Owing  to  the  high 
proportion  of  carbon  it  contains,  fat  is  over  twice  as  elFective  as  the  same  weight  of 
carbohydrates  in  producing  heat. 

Carbohydrates, — ^Under  this  name  are  included  sugars,  starch,  gums,  etc.  Carbo- 
hydrates have  the  same  function  in  the  animal  economy  as  fat. 

Fibre. — This  constituent  is  the  least  valuable  in  a  fodder.  It  forms  a  very  large 
proportion  of  the  hulls,  but  serves  a  useful  purpose  in  separating  the  more  compact 
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particles  of  concentrated  foods,  rendering  tbem  more  easily  permeable  to  the  digestive 
fluids. 

The  results  in  the  table  show  that  the  feeding  value  of  the  kernels  of  spelt  is  some- 
what higher  than  that  of  the  emmer  kernels.  The  hulls  of  spelt  also  have  a  slightly 
higher  feeding  value  than  those  of  emmer.  But  when  the  whole  grain  is  considered 
the  larger  proportion  of  hull  present  in  spelt  makes  it  less  valuable,  weight  for  weight, 
than  emmer. 

In  comparing  the  nutritive  values  of  emjner  and  spelt  with  Mensury  barley  (the 
hulls  being  present  in  all  cases)  we  And  that  the  latter  is  very  slightly  superior.  Be- 
cent  determinations  (made  in  the  laboratories  of  this  division)  of  the  albuminoids  in 
Mensury  barley  have  given  the  following  results : — 

Albuminoids  in  whole  gram 12*50  per  cent. 

Albuminoids  in  kernels  (free  from  hulls) 12'75      " 

From  the  foregoing  data  it  is  evident  that  red  emmer  (whole  grain)  is  slightly 
superior  to  Mensury  barley,  but  in  the  three  other  cases  the  barley  seems  to  have  the 
advantage.  The  kernels  of  emmer  and  spelt,  however,  contain  about  three  per  cent 
of  albuminoids  more  than  the  kernels  of  Mensury  barley. 
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BULLETIN    ISTo.  46 


JUNE,  1904 


PUBUBHID  BT  DOWmOM  OF  TBB  HoK.  SlUNSI  FiBUKB,  MiKlBTBK  OV  ACBIODLTDKI. 


To  the  HonotiraUe 

The  Minister  of  Agriculture. 

Sir, — ^I  take  pleasure  in  submitting  for  your  approval  Bulletin  No.  46  of  the 
Experimental  Farm  series  on  Alfalfa  or  Lucem.    This  bulletin  consists  of  three  parts. 

Part  1  has  been  prepared  by  J.  H.  Grisdale,  Agriculturist  of  the  Central  Experi- 
mental Tarm;  part  2  by  Frank  T.  Shutt»  Chemist  of  the  Experimental  Farms^  and 
part  3  by  James  Fletcher,  Entomologist  and  Botanist  of  the  Experimental  Farms. 

The  economy  of  growing  alfalfa  for  the  feeding  of  stock  and  for  ploughing  under 
to  enrich  the  soil  has  not  yet  been  fully  realized  by  the  farmers  of  Canada.  The 
adaptability  of  this  plant  to  many  of  the  climatic  conditions  found  in  this  country, 
its  deep  rooting  habit  which  gives  it  the  power  of  drawing  moisture  and  plant  food 
from  depths  not  reached  by  other  plants,  and  the  large  quantities  of  palatable  and 
nutritious  fodder  it  produces,  all  combine  to  make  it  a  most  desirable  crop.  Further, 
the  ploughing  under  and  decay  of  the  roots,  stems,  and  leaves  of  this  plant  adds 
largely  to  the  available  plant  food  contained  in  the  soil,  and  thus  furnishes  nutriment 
for  succeeding  crops. 

It  is  hoped  that  the  facts  submitted  in  this  bulletin  will  induce  many  Canadian 
farmers  to  sow  some  portion  of  their  land  with  this  useful  fodder  crop,  and  that  thus 
the  benefits  arising  from  its  cultivation  may  become  more  generally  known. 

I  have  the  honour  to  be 

Your  obedient  servant, 

WM.  SAUNDERS, 
Director  Experimental  Farms. 
Ottawa,  June  28,  1904. 


PART   I. 
ALFALFA  OB  LUCEHN:   ITS  CULTIVATION  AND   USE. 

BY 

J.  H.  Grisdalb,  B.  Agsl,  Agbicultubist,  Central  Experimental  Farm. 

Alfalfa  or  Lucem  is  grown  in  Canada  more  or  less  extensively  from  the  Atlantic 
to  the  Pacific  ocean.  It  is  the  staple  forage  plant  for  winter  feeding  in  the  drier  parts 
of  British  Columhia,  and  it  has  heen  grown  in  Southern  Alherta  for  many  years.  It  is 
not  much  known  in  Manitoba,  but  is  possible  of  easy  propagation  in  almost  all  parts 
of  Ontario.  It  is,  and  has  been  grown  long  and  successfully  in  Quebec,  and  is  not 
unknown  in  Nova  Scotia  and  New  Brunswick.  In  Prince  Edward  Island,  whether  due 
to  lack  of  interest  or  some  peculiar  climatic  or  soil  condition,  it  has  never,  so  far  as 
the  writer  knows,  been  grown  with  success. 

It  has  been  grown  with  varying  success  for  many  years  on  the  different  farms  in- 
cluded in  the  system  of  Dominion  Experimental  Farms.  The  first  trials  in  most  cases 
proved  more  or  less  discouraging,  but  experience  gradually  acquired  rendered  later  ex- 
periments more  successful  At  Ottawa  in  recent  years  a  failure  with  this  crop  has  been 
practically  unknown,  and  stands  eight  and  nine  years  old  can  be  shown.  At  Brandon 
in  Manitoba  a  plot*  sown  in  1896  has  been  sriving  crops  varying  from  1  ton,  1,500  lbs., 
to  3  tons,  1,500  lbs.,  annually  ever  since.  It  is  therefore  apparently  quite  hardy  in  that 
part  of  the  province.  It  might  be  stated,  however,  that  60  lbs.  of  seed  of  unknown  vitality 
was  sown  to  the  acre  in  the  case  mentioned,  a  larger  quantity  than  we  have  ever  found 
necessary.  In  Assiniboia,  at  Indian  Head,  Mr.  Mackay  sowed  a  plot  of  Turkestan 
Alfalfa  in  1900  which  came  through  the  winter  in  good  shape,  but  was  turned  under 
without  any  crop  being  harvested.  Common  alfalfa  seed  was  sown  on  a  half -acre  plot 
at  the  rate  of  about  30  lbs.  per  acre  in  1902.  It  came  safely  through  the  winter  of  1902-3 
and  gave  a  crop  of  1  ton,  1,812  lbs.,  per  acre  in  the  summer  of  1903.  At  latest  reports 
it  is  still  standing  and  doing  welL  At  Nappan,  Mr.  Bobertson  has  grown  it  with 
rather  poor  success  for  three  years.  At  Agassiz,  conditions  do  not  favour  lliis  crop, 
but  as  stated  elsewhere,  it  is  very  extensively  grown  in  some  parts  of  British  Columbia, 
as  for  instance,  in  the  Kamloops  and  other  of  the  dry  interior  districts.  The  writer 
has  seen  it  growing  at  Calgary,  Alberta,  and  has  been  credibly  informed  that  it  has 
been  growing  for  over  twenty  years  at  Maple  Creek,  Assa. 

As  stated,  it  has  been  grown  in  almost  every  province  to  a  greater  or  less  extents 
That  it  has  not  been  grown  more  largely  seems  due  to  two  things,  first,  that  very  little 
is  known  about  its  good  qualities  as  a  forage  plant  and,  second,  that  very  few  know 
the  proper  methods  of  cultivation  and  its  peculiar  soil  and  moisture  requirements. 

Without  careful  obeervanoe  of  its  i>eculiar  requirements  success  may  not  be 
hoped  for,  but  a  careful  study  of,  and  compliance  with  these  is  amply  repaid  by  almost 
certain  success  and  large  returns. 

THE   PLANT. 

Lucem  is  another  name  for  Alfalfa.  It  is  a  leguminous  plant  just  as  are  peas, 
beans  and  clovers.    Plants  of  this  family  are  all  rich  in  protein  (see  part  n.) 

Alfalfa  is  a  perennial,  that  is  a  plant  capable  of  living  many  years  under  favour- 
able conditions.  It  is  upright  and  branching  in  its  habit  of  growth,  the  mature  plants 
varying  in  heifi^t  from  1  to  3i  feet  Its  leaves  are  three  parted,  the  leaflets  being 
narrowly  oblong  in  outline.  Its  flowers  are  purple,  and  are  arranged  like  ihoee  of  the 
vetch  rather  than  as  those  of  the  clovers.  It  sometimes  produces  seeds  in  Canada 
in  smaO  quantities. 

The  stem  is  rather  woody,  which  characteristic  develops  very  rapidly  as  maturity 
approaches.  The  leaves  are  attached  by  slender  stems  which  become  yery  brittle  when 
the  somewhat  matured  plant  is  dried. 
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The  roots  penetrate  deeply  into  the  soiL  It  has  a  tap  root  (see  illustration  page 
12)  which  has  been  known  to  go  to  great  depths  where  the  subsoil  was  permeable. 

The  rootlets  bear  nodules  which  enab^  it  to  secure  its  nitrogen  supply  from  the 
air.  'The  young  plant  consists  of  a  number  of  low  branches  springing 
from  a  simple  basal  stalk  at  the  crown  of  the  root  These  branches  ascend  directly 
above  ground  and  form  a  compact  tuft.  On  the  old  plant,  however,  certain  of  the 
more  robust  stems  elongate  underground  and  become  new  branch-producing  stocks. 

In  this  way  the  simple  stock  or  rhizome  becomes  two  or  many-headed.'  (For 
fuller  description  of  plant  and  illustration  see  part  III.) 

SOILS. 

As  just  stated,  alfalfa  is  a  deep-rooted  plant,  hence  in  considering  soil  suitable 
for  this  crop  the  character  of  the  subsoil  must  always  be  of  primary  consideration. 
Two  qualities  are  absolutely  necessary  in  the  subsoil  for  an  alfalfa  crop  to  succeed. 
It  must  be  well  drained  to  a  depth  of  at  least  2  feet,  and  it  must  be  possible  of  pene- 
tration by  the  roots  of  the  alfalfa  plant  to  a  similar  or  greater  depth. 

Any  field  likely  to  be  under  water,  or  the  soil  saturated  with  water  at  any  time, 
for  more  than  thirty-six  hours  at  a  time,  is  quite  unsuitable  for  alfalfa.  Any  field 
with  a  hard-pan  t^ulsoil  within  two  feet  of  the  surface  will  prove  imsatisfactory  for 
alfalfa. 

The  most  suitable  soil  conditions  for  securing  a  good  stand  of  plants  and  secur- 
ing good  and  continuous  crops  afterwards,  are  a  light  sandy  loam  in  good  heart  over 
a  deep  loose  alluvial  subsoil. 

A  subsoil  rich  in  plant  food  is  of  course  very  valuable,  but,  while  fertility  in  the 
subsoil  is  important,  permeability  is  still  more  to  be  sought  after.  A  sandy  subsoil 
while  not  in  itself  so  rich  in  plant  food  is  likely  to  g^ive  much  better  results  than  a 
clayey  subsoil  under  a  similar  surface  soil.  Upon  the  fertility  and  physical  conditioiL 
of  the  surface  soil  more  than  any  other  factors  depend  the  success  of  the  first  year. 
The  success  or  failure  of  later  years  depends  in  a  great  measure  upon  the  subsoil. 

SOIL  PREPARATION. 

To  insure  a  good  stand  three  conditions  are  necessary  in  the  land  selected : 

1.  Freedom  from  weeds. 

2.  Excellent  physical  condition  or  tilth. 
8.  Abundance  of  plant  food. 

Freedom  from  weeds  may  be  secured  by  sowing  immediately  after  a  hoed  crop 
08  potatoes,  com  or  roots,  or  by  sowing  after  a  complete  or  a  partial  summer  fallow. 
Clover  sod,  stubble,  or  even  old  meadow  ploughed  shallow  in  August,  rolled  and  culti- 
vated at  frequent  intervals  during  September,  and  receiving  proi>er  treatment  in 
October,  may  be  expected  to  give  good  results.  In  October  it  should  be  ploughed 
again  with  a  subsoiler  attached  to  the  plough,  or  ploughed  with  two  ploughs,  one  with- 
out a  mould  board  following  in  the  track  of  the  other,  and  stirring  the  subsoil  as  much 
as  possible,  or  cultivated  lengthwise,  crosswise  and  angling  with  a  strong  stiff-toothed 
cultivator,  to  be  fallowed  by  a  double  mould  board  plough,  leaving  the  whole  field  in 
ridges  about  7  inches  high  and  22  inches  apart. 

Such  treatment  insures  a  seed  bed  permeable  to  early  roots,  fairly  rich  in  plant 
food,  and  in  excellent  physical  condition.  Tlie  latter  condition  is  insured  by  the  re- 
tention of  the  humus  or  decayed  vegetable  matter  (roots,  fallen  leaves,  &c.,  of  pre- 
vious crop)  in  the  surface  soil,  and  by  the  facilities  for  drainage  afforded  by  the 
ridging  of  the  surface  soil  and  consequent  exposure  of  the  uppef  subsoil  to  the  effects 
of  the  frost. 

In  the  spring  as  early  as  possible  the  proposed  alfalfa  field  should  be  prepared  for 
seeding.  The  preparation  should  consist  of  frequent  cultivatidns,  harrowings  and  roll- 
ings until  the  seed  bed  is  perfectly  smooth  and  mellow. 


SOWING  THE  SEED. 

Alfalfa  may  be  started  saccessfully  with  a  nurse  crop.  Where  preferred  it  may  be 
sown  alone.  In  either  case,  a  liberal  seeding  of  good  germinable  seed  is  necessary. 
Before  purchase  a  sample  of  the  seed  should  be  secured  and  tested  for  germination. 
It  should  show  over  90  strong  germinable  seed  to  the  100.  Such  seed  should  be  sown 
at  the  rate  of  25  Ibe.  to  the  acre.  Seed  showing  a  less  percentage  of  germination  must 
be  sown  more  thickly. 

Particularly  strong  heavy  soil  may  be  expected  to  give  somewhat  better  results 
when  a  nurse  crop  is  used.  Oats,  wheat  or  barley  may  be  used  for  this  purpose.  It 
is  probably  better  to  sow  somewhat  less  than  the  regular  amount  of  grain  to  the  acre, 
of  the  sort  chosen  when  sowing  as  a  nurse  crop.  Some  growers  advise  about  half  a 
bushel  of  seed  of  the  nurse  crop  to  the  acre  no  matter  what  kind  is  used,  but,  with 
climatic  conditions  such  as  maintain  in  Ottawa,  it  would  not  be  advisable  to  sow  such 
small  quantities.  The  drier  the  climate  the  smaller  the  amount  of  seed  of  the  nurse 
crop  it  is  advisable  to  sow.  It  would  seem  wise  to  sow  the  usual  amount  of  seed  per 
acre  of  the  nurse  crop  selected  (oats  2i  bus.,  wheat  1}  bus.,  and  barley  1}  bus.  per 
acre)  for  the  Maritime  Provinces,  Quebec  and  Eastern  Ontario ;  about  half  the  regular 
seeding  in  central  and  western  Ontario;  no  nurse  crop  in  Manitoba  nor  in  the  North- 
west Territories;  and  in  British  Columbia  more  or  less  than  half  a  seeding  according 
to  the  particular  district. 

With  light  soils  it  is  usually  better  to  use  no  nurse  crop,  but  the  state  of  fertility 
of  the  particidar  field  should  always  be  considered.  A  light  soil  rich  in  plant  food 
and  humus  would  indicate  strongly  the  use  of  a  nurse  crop. 

The  seed  should  be  sown  only  after  the  field  is  in  a  state  of  almost  perfect  tilth.  No 
cultivation,  or  at  most  very  little,  should  be  given  after  the  seeding  is  done.  The  seed 
may  be  sown  either  broadcast  or  in  drills.  Sowing  the  seed  from  the  grass  seed  spouts 
of  the  average  seeder  is  probably  the  best  method.  The  ^outs  should  be  pointing 
backwards  rather  than  forward.  The  ground  should  be  rolled  shortly  after  seeding, 
and  the  surface  lightly  scratched  with  a  brush  harrow,  a  breed  weed»  or  a  tilting 
harrow  fairly  well  tilted  back.  This  latter  operation  is  to  prevent  evaporation  and  is 
necessary  only  in  dry  times  or  in  localities  having  small  rainfall. 

Any  person  sufficiently  interested  to  try  a  small  plot  should  prepare  the  seed  bed 
thoroughly  as  indicated  above,  then  sow  in  rows  from  7  to  9  inches  or  further 
apart.  Another  method  which  we  have  found  very  successful  is  to  sow  shallow  in 
rows  about  15  inches  apart  and  cultivate  betwe^i  the  rows.  The  treatment  prescribed 
for  the  first  season  'without  nurse  crop'  should  otherwise  be  the  same  as  for  larger 
areas. 

TREATMENT  DURING  FIRST  SEASON. 

The  first  summer  is  a  critical  time  in  the  life  of  the  alfalfa  plant. 

Without  Nurse  Crop. — ^Young  alfalfa  plants  are  very  tender  and  must  be  given  no 
rough  teatment  before  they  are  well  established,  but  the  field  must  be  mown  and 
mown  often  during  the  first  year  to  insure  success.  Blooms  should  never  be  allowed 
to  appear.  The  crop  should  be  cut  as  often  as  it  reaches  8  to  10  inches  in  height. 
Frequent  cuttings  keep  down  weeds,  aid  root  development  and  encourage  growth. 
The  clippings  should,  in  almost  every  case,  be  left  on  the  field  as  a  mulch.  As  wide 
cutting  a  mower  as  possible  should  be  used  and  the  sickle  bar  should  be  tilted  to 
avoid  cutting  too  close. 

With  Nurse  Crop, — ^During  the  growing  period  of  the  nurse  crop  no  attention  is 
necessary.  As  harvest  time  draws  on,  however,  careful  watch  must  be  k^t  to  sec  that 
the  yoimg  alfalfa  plants  are  not  being  smothered  by  lodging  grain.  If  success  with 
alfalfa  is  the  chief  aim,  no  crop  should  be  allowed  to  lie  lodged  upon  it  for  more  than 
three  or  four  days.  Wlien  harvesting,  the  machine  should  be  set  to  cut  5  or  6  inches 
from  the  ground.  Shocks  should  not  be  allowed  to  stand  for  more  than  two  days  on 
the  same  spot,  they  would  smother  out  the  alfalfa. 

It  is  not  advisable  to  allow  live  stock  of  any  kind  to  graze  upon  an  alfalfa  field 
the  first  season,  but  it  is  not  advisable  to  leave  a  very  high  growth  to  be  crushed  down 
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by  the  winter  encxw.    The  best  plan  is  to  cut  at  a  height  of  about  6  inchea  from  the 
ground  in  Sptember  and  then  leave  untouched  for  the  rest  of  the  season. 

FEEDING  VALUE. 

As  a  feed  for  stock  alfalfa  may  be  used  in  several  ways.  Eor  the  exact  com- 
position and  comparative  feeding  value  see  Fart  II. 

Pasture. — ^It  is  frequently  used  as  pasture  and  judging  by  our  experiments  here 
has  no  equal  among  forage  plants  for  palatability,  grazing  capacity  per  acre  and  food 
value.  All  classes  of  live  stock  soon  learn  to  like  it  and  thrive  upon  it.  As  a  pasture 
for  dairy  cows  it  cannot  be  surpassed.  Sheep  thrive  upon  it  exceedingly.  Swine  are 
very  fond  of  it  and  do  well  upon  it  as  a  sole  feed.  Horses  eat  it  with  avidity  and 
improve  in  condition  upon  such  pasture.  In  a  trial  here  with  dairy  cows  it  seemed  to 
be  worth  mu,ch  more  than  any  of  the  grasses*  or  clovers  tested  at  the  same  time  (red 
clover,  alsike  clover,  timothy,  brome  grass  and  orchard  grass). 

It  should  not,  however,  be  pastured  too  closely  at  any  time.  Such  treatment 
would  be  particularly  dangerous  the  second  season.  Sheep  allowed  to  crop  it  closely 
do  very  great  injury.  Another  disadvantage  is  that  the  trampling  of  the  stock 
hardens  the  soil  and  slowly  but  surely  kills  out  the  catch. 

Precautions  must  be  taken  too,  where  it  is  grazed,  to  prevent  injury  to  the 
animals  grazing.  Cattle  and  sheep  sometimes  bloat  when  allowed  to  eat  it  wet  with 
rain  or  dew.  Such  stock  should  be  turned  in  only  when  the  alfalfa  is  dry  or  when  they 
have  just  had  a  feed  of  some  other  forage.  Bloating  occurs  very  seldom,  but  it  occurs 
occasionally,  and  it  is  well  to  avoid  any  possibility  of  loss  in  this  way.  Hogs  and 
horses  are  not  subject  to  bloat. 

As  Ensilage, — ^Kixed  with  com  or  red  clover  it  is  exceedingly  valuable  for  making 
into  ensilage.  We  have  never  tried  it  as  an  ensilage  plant  by  itself.  It  has  been  so 
used,  however,  elsewhere  and  has  given  good  results.  In  districts  where  wet  weather 
usually  prevails  in  June  the  conversion  of  the  first  cutting  into  ensilage  would  be 
the  most  practical  way  of  saving  the  crop  in  palatable  and  nutritious  form. 

As  Sailing  Crop, — ^It  is  as  a  soiling  crop  for  dairy  cattle  that  alfalfa  is  par- 
ticularly valuable.  It  makes  a  very  rapid  early  spring  growth  and  is  usually  ready  to 
cut  before  any  other  green  feed.  It  may  be  cut  for  this  purpose  before  any  blossoms 
appear,  and  will  thus  admit  of  being  cut  about  four  times  in  the  season  in  this  dis- 
trict   No  other. soiling  crop  approaches  it  in  value  as  a  feed  for  milk  production. 

It  may  also  be  used  as  a  soiling  crop  for  pigs.  Where  so  used  it  may  be  expected 
to  reduce  the  cost  of  producing  pork  by  from  25  to  60  per  cent  in  comparison  with 
pigs  fed  on  grain  alone. 

To  give  Ihe  best  results  when  used  for  this  purpose  it  should  be  cut  before  any 
blossoms  appear,  even  earlier  than  when  cut  to  feed  to  cows.  Feed  all  the  pigs  will 
eat  up  clean.    It  should  be  fed  both  morning  and  evening. 

To  summarize,  alfalfa  used  as  a  soiling  crop  may  be  expected  to  produce  from  15 
to  24  tons  per  acre  of  the  finest  kind  of  green  forage,  most  palatable,  very  nutritions 
and  suitable  for  horses,  cattle,  sheep  and  swine. 

As  Hay, — ^It  is  as  a  hay  crop  that  alfalfa  has  won  fame  and  place  in  British 
Columbia  and  the  United  States,  and  it  is  undoubtedly  possible  of  extensive  use  for 
tlat  purpose  wherever  it  can  be  successfully  grown  in  Canada.  Under  favourable 
soil  and  weather  conditions  it  may  be  expected  to  produce  from  five  to  six  tons  of  hay 
to  the  aere  per  annum. 

Alfalfa  hay,  well  made,  has  no  equal  as  a  dry  feci  for  live  stock,  bul  no  other  kind 
of  hay  requires  as  much  care,  skill  and  expt?rieRce  or  information  in  the  m:iking  as 
d<^8  alfalfa. 

As  the  plant  begins  to  blossom  its  stems  begin  to  turn  woody.  Plants  far  advanced 
in  the  blossoming  stage  have  very  woody  stems,  easily  lose  their  leaves  and  then  make 
unpalatable,  indigestible  and  generally  inferior  hay. 

It  is  evident,  therefore,  tiiat  to  secure  good  results  the  crop  shoulS  be  cut  at  an 
early  stage.  Experience  has  shown  the  beginning  of  the  blossoming  stage  to  be  the 
^st  time.    The  very  best  time  is  when  about  10  per  cent  of  the  blossoms  are  in 


blooixL  It  is  then  in  its  l>68t  feeding  condition  and  will  come  along  most  Tapidly  for 
the  next  cutting.  If  the  cutting  be  delayed  not  only  will  the  hay*  cured  be  of  an 
inferior  quality,  but  recovery  will  be  slow  and  incomplete,  entaiUng  a  smaller  total 
yield  for  the  year  than  would  otherwise  have  been  produced. 

THE  MAKING  OF  THE  HAY. 

Ko  more  than  can  be  conveniently  handled  in  one  day  should  be  cut  at  one  time. 
It  is  best  to  cut  in  the  morning  as  soon  as  free  from  dew.  Leave  in  the  swath,  or  pre- 
ferably shake  up  with  the  tedder  at  intervals  till  late  afternoon  or  mitil  the  hay  is 
well  wilted,  but  not  dry  enough  to  lose  its  leaves,  then  rake  into  windrows.  If  rain 
threatens  put  into  cock  for  the  night  and  open  out  in  the  morning  to  finish  curing. 
It  should  be  cured  until  it  will  keep  without  heating,  but  not  made  so  dry  as  to  cause 
the  leaves  to  drop  off.  In  the  curing  and  housing  it  should  be  handled  as  little  as 
possible,  as  each  handling  means  the  loss  of  a  considerable  number  of  leaves,  and  the 
leaves  are,  by  very  much^  the  more  valuable  part  of  the  crop. 

Alfalfa  hay  should,  if  at  all  possible,  be  made  without  getting  we't  with  rain. 
After  being  exposed  to  rain  in  the  curing  it  is  not  worth  nearly  so  much  for  feed, 
losing  probably  half  its  value.  The  rain  not  only  causes  many  more  leaves  to  fall  off, 
but  seems  to  remove  much  of  the  palatability,  digestibility  and  food  elements  of  the 
remaining  leaves  and  stems. 

It  should  be  well  protected  when  cured,  as  it  absorbs  rather  than  sheds  rain.  If 
stored  in  stacks,  a  thatch,  a  canvas,  or  a  lapping  board  roof  should  be  put  on. 

ITS  FERTILIZING  NEEDS. 

Just  as  when  sown  to  clovers  and  other  legrumes,  both  the  physical  condition  and 
the  average  plant  food  content  of  a  soil  are  improved  and  increased  rather  than  in- 
jured or  depleted  by  being  under  alfalfa  for  a  time.  Certain  amounts  of  the  chief 
elements  of  plant  food  are,  however,  removed  by  each  crop  and  the  application  of  farm 
yard  manure  in  the  fall  at  the  rate  of  say  10  tons  per  acre  every  four  years  will  prove 
*  profitable.  If  it  is  desired  to  supplement  an  insufficient  supply  of  barnyard  manure, 
the  following  dressing  of  commercial  fertilizer  per  acre  will  most  likely  be  found 
valuable :  30  lbs.  nitrate  of  soda,  300  lbs.  bone  meal,  and  80  lbs.  muriate  of  potash. 

ITS  FERTILIZER  VALUE. 

It  is  as  a  soil  renovator  or  improver  that  alfalfa  gprowing  is  frequently  advocated. 
As  mentioned  above,  however,  soil  in  fairly  good  heart  is  necessary  to  get  the  crop 
started.  But  once  started  there  is  no  doubt  that  it  has  great  value  as  a  factor  in 
the  improvement  of  the  physical  condition  and  in  increasing  the  fertility  of  the  field 
where  grown.  For  a  full  discussion  of  its  value  in  this  connection  see  Fart  II,  but  an 
examination  of  the  cut  on  page  12  will  show  the  d^th  of  root  the  plant  throws 
out.  These  roots  are  valuable  not  only  on  account  of  the  plant  food  they  supply  when 
decomposing  in  the  soil,  but  are  valuable  because  they  open  up  the  subsoil  and  render 
it  more  permeable  to  surface  water,  so  improving  the  soil  very  materially.  Un- 
doubtedly the  long  roots  bring  up  from  depths  not  reached  by  the  roots  of  other  plants 
much  of  the  food  required  by  the  plant,  h^ice  the  importance  of  such  roots  and  the 
great  value  to  agriculture  of  the  plant  that  is  able  to  produce  them* 

SUMMARY. 

1.  Sow  sufficient  seed. 

2.  Sow  good  seed,  that  is  germinable  seed. 

3.  Sow  on  well-prepared  land  in  good  state  of  fertility, 

4.  Sowing  without  nurse  crop  overcomes  in  some  measure  poverty  of  soiL 

5.  Proper  preparation  of  the  right  kind  of  seed  bed  and  careful  observance  of 
directions  for  first  year  treatment  are  necessary  to  insure  a  long  scries  of  remunera- 
tive crops. 

6.  Before  sowing  be  sure  that  a  sixfficiency  of  plant  food  exists  in  the  surface  soil 
to  grow  a  good  crop  (40  bushels  to  the  acre)  of  oats. 

7.  Do  not  sow  on  poorly  drained  land;  ^well  drained'  should  mean  drained  to  a 
depth  of  at  least  two  feet 
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PART    II. 
ALFALFA :  A  FODDER  AND  A  FEBTILIZEB. 

BT 

Fbake  T.  Shutt,  M.A.,  Chemist,  Dominion  Experimental  Farms. 

AS  A  FODDER. 

Alfalfa  merits  attention,  both  as  a  fodder  and  as  a  fertilizer.  As  the  former,  it 
furnishes  a  large  amount  of  forage  especially  rich  in  flesh-forming  constituents  and 
as  the  latter  it  may  be  employed  with  advantage  to  maintain  and  increase  soil  fer- 
tility by  the  addition  of  considerable  stores  of  nitrogen  and  humus. 

Alfalfa  is  a  legume — a  class  of  plants  including  the  clovers,  peas^  beans,  vetches, 
&c.,  and  characterized  by  possessing  a  large  proportion  of  nitrogenous  matter  (crude 
protein)  in  their  tissues.  The  legrumes  are  further  remarkable  for  their  peculiar  and 
valuable  property  of  being  able  to  draw  upon  that  inexhaustible  store — the  air — ^for 
the  greater  part  of  the  nitrogen  they  possess.  It  is  this  latter  fact  that  distinguishes 
the  legumes  from  all  other  plants  and  which  has  given  them  the  name  of  'nitrogen 
collectors.'  All  other  plants  are  '  nitrogen  consumers '  :  that  is,  they  draw  their  sup- 
ply from  the  soil  and  consequently  by  their  growth  leave  the  soil  poorer  in  this  ele- 
ment. For  many  centuries  it  was  considered  that  the  growth  of  legumes  enriched 
rather  than  improverished  the  soil,  increasing  the  yield  of  subsequent  crops  of  grain, 
roots,  &c.,  but  the  definite  knowledge  of  the  fact  and  how  it  was  brought  about  dates 
back  but  a  few  years  and  must  be  regarded  as  the  most  important  discov.ery  in  agri- 
cultural science  of  the  nineteenth  century.* 

Without  discussing  in  any  detail  the  constituents  of  fodders  and  their  function 
in  the  animal  economy,  it  may  suffice  for  present  purposes  to  point  out  that  the  value 
of  a  forage  crop  depends  chiefly  on  the  amount  of  '  dry  matter '  it  furnishes  and  the 
relative  richness  of  this  dry  matter  in  the  flesh-formers  or  protein.  In  the  following* 
table  the  composition  of  a  number  of  our  more  common  coarse  fodders  is  given,  allow- 
ing a  comparative  study  to  be  made  of  their  relative  feeding  values. 

Composition  of  Coarse  Fodders. 


Name. 


Alfalfa,  green 

II  DAy*  ••••■  ..••• 
Red  Clover,  green 

n         hay 

Timothy,  green 

ti        hay ". 

June  grass,  green 

«i         hay 

Corn  forage,  green 

.1  silage 

Mangel 


Water. 


Per  cent. 


Dry 

Matter. 


71-8 

28 

8-4 

91- 

70-8 

29- 

15-3 

84- 

710 

29- 

13  2 

8C- 

73  1 

20 

15  3 

84- 

79-3 

20- 

701 

20- 

90-9 

9 

Per  cent. 

12 

C 

»-2 

1-7 
■0 

;-8 
;  9 

■7 

1-7 

>  9 

I 


Crude 
Protein. 


Per  cent. 

4-8 
14-3 
4  4 
12  3 
2-3 
5-9 
3-1 
7-4 
1-8 
1-7 
1-4 


Ether 
Extract 
or  Fat. 


Per  cent. 

10 
2-2 
11 
3  3 


0 
2 
1 
2 


9 
5 
1 
5 


0-5 
0-8 
0-2 


Nitrogen- 
free 
Extract 
or  Carho- 
hydratea. 


Per  cent. 

12-8 
42-7 
13-5 
381 
15-4 
45-0 
13-4 
42- 1 
12-2 
110 
5-6 


Fibre. 


Percent. 

7-4 
25-0 

81 
24-8 

8-8 
29  0 

70 
27  2 

60 

60 

0-9 


Ash. 


Per  cent. 

2-7 
7  4 
2-1 
6  2 
1-G 
4-4 
2-1 
5-5 
1-2 
1-4 
11 


It  is  evident  from  the  foregoing  that  alfalfa,  in  common  with  clover  and  other 
legumes,  furnishes  a  more  nutritious  fodder,  weight   for   weight,   than  the   grasses, 

*  The  means  by  which  the  legumes  are  able  to  appropriate  the  free  nitrogen  of  the  air  may 
be  briefly  stated  as  follows  :  There  are  certain  micro-organisms  or  bacteria  present  in  th^ 
■oil  which  are  able,  when  attached  to  the  roots  of  the  growing  legume,  to  utilize  the  nitrogen 
of  the  air  existing  between  the  particles  of  the  soil,  and  to  pass  it  on  in  some  organized  form 
to  their  host  plant,  enriching  its  tissues  of  root,  stem,  and  leaves.  The  attachment  and  growth 
of  these  bacteria  cause  the  formation  of  nodules  or  tubercles  on  the  roots  of  the  legume,  and 
these  nodules,  swarming  with  their  countless  inhabitants,  are  to  be  found  in  sizes  varying  from 
that  of  a  pin's  head  to  that  of  a  pea  or  larger,  and  frequently  scattered  in  large  numbers  oror 
the  roots  of  the  plant. 
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Indian  com  or  roots,  and  it,  therefore,  only  remainB  to  present  certain  particulars 
9pecting  its  composition  at  various  stages  of  growth  and  to  detail  the  amounts  of 
real  cattle  food  obtained  per  acre  by  a  greater  or  less  frequency  of  cutting  during 
the  season. 

THB  YIELD  OF  ALFALFA  FROM  TWO  AKD  FOUR  CUTTINGS,  BESPECTIVELY. 

In  the  irrigated  districts  of  the  Western  States,  alfalfa  Is  the  most  important 
and  most  valuable  of  all  fodder  crops,  being  cut  from  six  to  eight  times  in  a  season 
and  yielding  in  all  from  eight  to  fourteen  tons  per  acre  of  fodder  of  a  high  protein 
content.  Ezperience  in  Canada,  though  limited  as  yet,  shows  it  to  be  a  forage  plant 
of  wide  adaptability  and  capable  of  producing  profitable  crops  when  once  established. 
Though  somewhat  difficult  to  cure,  owing  to  the  readiness  witli  which  the  leaves  drop 
oil  in  drying,  it  possesses  characteristics  which  make  it  of  special  value  for  pasturage 
and  soiling,  viz.,  its  very  early  growth  in  spring  and  its  property  of  quickly  sending 
up  an  aftermath  when  cut. 

To  obtain  data  regarding  the  relative  yields — both  as  to  amount  and  feeding 
value — ^when  cutting  the  crop  two  and  four  times,  respectively,  during  the  season, 
certain  experiments  were  made  in  the  year  1901  on  the  Central  Experimental  Farm 
at  Ottawa  and  the  results  of  this  investigation  may  now  be  present^. 

The  plot  of  our  experiment  was  sown  in  May  of  the  previous  year,  so  that  the 
results  indicate  f^tums  from  the  second  season's  growth.  Half  the  plot  was  cut  twice 
and  half  four  times,  and  the  several  yields  weighed  and  analysed.  The  following  are 
the  data. 

Table  I. — Yield  and  Amount  of  Dry  Matter  from  Two  and  Four  cuttings,  respectively. 


Average 

Heiglit  of 

Plants. 

Two  CurriHOs— Per  Acbs. 

Four  Ccttings— Per  Acre. 

Date  of  Cutting. 

Weight 
of  Crop. 

Dry  Matter.' 

Crude 
Protein. 

Weight 
of  Crop. 

Dry  Matter. 

Crude 
Protean- 

Jnne    4.....  .... 

Inches. 

♦30 
t39 

:r28 

§20 
•^20 

tt20 

Tons.  Lbt. 

Ton8.Lh6. 

Lbs. 

Tons.  Lbs. 
6      920 

Ton8.Lbi. 
1      610 

Lbs. 
522 

„      21 

12  1,600 

8      297 

1.027 

Julv  16 

4      960 

1.    438 

368 

4      820 

1      445 

384  ' 

,,^*  la;!!!!  ..'. 

6  1,120 
2  1,760 

1      820 
1,168 

473 

Sept.  IS •  •  • 

295 

Total 

16  1,920 

4      742 

1,411 

19      760 

4      545 

1,658 

*  About  one  week  before  blooming,    f  Just  bursting  into  bloom,    t  About  half  the  plants  in  bloom, 
f  About  one-tenth  of  plants  in  bloom.    **  No  bloom  showing,    ft  No  bloom  showing. 

The  composition  of  the  foregoing  yields,  as  regards  water  and  dry  matter,  is  given 
in  the  following  table : — 

Table  II. — ^Dry  Matter  in  Crop  cut  at  various  times  throughout  the  Season. 


Date  of  Cutting. 

• 

Plot  cut  twice. 

Plot  cut  four  times. 

Water. 

Dry 
Matter. 

Water. 

Dry 
Matter. 

Jimp  4 

Percent. 

Percent. 

Percent. 
79-8 

Per  cent. 
20*2 

„    21                   

75-4 

24.6 

Jnlv  15            

72-8 

27*2 

AuCTTIftt  \ ..a...        ..       •        »••••• 

70  6 

20-4 

„     19            

791 
79-7 

20  0 

September  18.. 

203 

••■       ••••••••••      ••••••••••••••••••••• 

10 

From  the  foregoing  tables  it  will  be  seen  that  the  yield  of  fresh  material  is  greater 
from  the  area  cut  four  times  than  from  that  cut  twice.  However,  owing  to  the  fact  that 
the  average  moisture  content  of  the  former  was  higher  by  about  five  per  cent,  the  yield 
from  the  two  cuttings  contains  more  dry  matter.  The  dry  matter  of  the  former  (four 
cuttings),  however,  furnished  the  more  nutritive  fodder  from  the  presence  of  an  addi- 
tional 250  pounds  of  crudo  protein.  In  a  word,  the  plot  cut  twice  gave  the  more  dry 
matter,  and  the  plot  cut  four  times  the  more  crude  protein. 

A  comparison  of  the  amounts  of  dry  matter  and  albuminoids*  per  ton  of  fresh 
material  in  the  various  cutttings — ^possibly  the  most  interesting  feature  in  the  inves- 
tigation— is  given  in  the  following  table: — 

Table  m. — ^Dry  Matter  an  Albuminoids  Per  Ton,  in  Fresh  Material. 

r>7   ,        .   <     •  Dry  matter.  Albumlnoida. 

riot  cut  twice:  Lbs.  Lbs. 

First  cutting  (June  21) 492  49 

Seoond  cutting  (August  1) 583  63 

Plot  cut  four  times: 

First  cutting  (June  4) 404  48 

Second  cutting  (July  15) 544  66 

Third  cutting  (August  19) 419  60 

Fourth  cutting  (September  18) 406  '         70 

The  percentage  of  albuminoids  in  the  dry  matter  was  also  determined. 

Table  IV.— ^Albuminoids  in  Dry  Matter. 
Plot  cut  twice:  Percentage. 

First  cutting  (June  21) 10*0 

Second  cutting  (August  1) 10*7 

Plot  cut  four  times: 

First  cutting  ( June?  4) 11*3 

Second  cutting  (July  15) 12*2 

Third  cutting  (August  19) 14*2 

Fourth  cutting  (September  18) 17*1 

From  the  data  of  tables  HI.  and  IV.  it  will  be  seen  that  the  stage  of  growth  in- 
fluences both  the  amount  of  dry  matter  and  the  proportion  of  albuminoids  in  the  dry 
matter.  The  later  cuttings,  weight  for  weight,  will,  as  a  rule,  contain  more  dry  mat- 
ter and  invariably  furnish  a  fodder  richer  in  albuminoids  than  the  earlier  cuttings. 
Thus,  in  the  plot  cut  four  times  one  ton  of  the  fourth  cutting  (September  18)  is  equal, 
as  regards  albuminoids,  to  one  and  a  half  tons,  approximately,  of  the  first  cutting  (June 
4).  Similarly,  in  the  case  of  the  plot  cut  twice,  we  find  the  greater  feeding  value  per 
ton  from  the  second  cutting.    (See  table  III.) 

In  conclusion,  we  may  place  side  by  side  the  pounds  per  acre  of  albuminoids  from 
the  two  and  four  cuttings  of  alfalfa,  respectively. 

ALBUMINOIDS. — POUNDS  PER  ACRE. 

Plot  cut  twice.    Plot  cut  four  times. 
Lbe.  I*b8. 

June  4 p ...  74 

June  21 156 

July  15 ...  74 

August  1 66 

August  19 ...  83 

September  18 .  •  •  50 


222  281 


*  The  '  crude  protein '  Includes  the  '  albuminoids '  and  certain  other  nitrogenous  substances 
of  a  less  nutritive  character — the  amides  and  allied  bodies.  Upon  the  proportion  of  the  more 
Important  albuminoids  (the  true  flesh-formers)  present,  the  value  of  the  fodder  depends. 
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It  is  evident,  therefore,  that  although  the  amount  of  dry  rnatt^  was  somewhat 
larger  from  the  plot  cut  twice,  the  plot  cut  four  times  yielded  considerably  the  larger 
weight  of  albuminoids. 

ALFALFA  AS  A  FERTILIZER. 

The  practice  of  using  one  or  other  of  the  legumes  as  a  '  green  manure '  is  becom- 
ing more  and  more  popular,  both  in  the  preparation  and  enrichment  of  the  soil  for 
the  ordinary  farm  corps  as  well  as  for  the  successful  and  economical  cultivation  of 
orchards  (see  bulletin  Ho,  40,  Experimental  Farm  Series,  Clover  as  a  Fertilizer).  A 
few  years  ago  the  relative  merits  of  alfalfa  and  certain  clovers  in  this  connection 
were  ascertained  at  the  Central  'Experimental  Farm,  Ottawa,  and  we  now  append  in 
tabular  form  the  data  obtained. 

Yield  and  Amount  of  certain  Fertilizing  Constituents  i)or  acre  from  three  months, 
growth  of  Clover  Crops,  Exi>erimental  Farm,  Ottawa: — 


Seed  sown  July  13, 1896,  cut  October  20, 1896. 

Weight  of  Crop 
per  acre 
^(greeny. 

Organic 
matter. 

Ash. 

Nitrogen. 

Alfalfa— 

Bt^rrfP  atid  leave* 

Tons.        Lbs. 

6         1,192 
6       '     668 

Lbs. 

2,664 
8,120 

Lbs. 

610 
618 

Lbs. 
75 

Roots 

61 

Total 

10         1,760 

6,784 

1,123 

136 

Kammoth  Red — 

Stems  and  leaves 

Roots 

6          1,310 
8         1,260 

2,269 
1,409 

606 
219 

82 
48 

Total 

10            570 

8,678 

727 

130 

Crimson— 

Stems  and  leaves 

Roots.. 

11            234 
3            201 

2,093 
801 

602 
199 

85 
19 

Total 

14            485 

2,894 

801 

104 

*Gommon  Red- 
Stems  and  leaves 

Roots 

4         1,779 
2         1,446 

1,842 
1,894 

481 
172 

70 

47 

Total 

7         1,224 

8,236 

663 

117 

In  the  following  hrief  remarks  we  have  brought  together  the  more  salient  features 
of  this  system  of  green  manuring  with  legumes. 

Primarily,  it  is  useful  in  furnishing  nitrogen  and  humus — the  former  an  essen- 
tial element  of  plant  food,  the  latter  a  most  important  constituent  of  soils,  both  chem- 
ically and  physically. 

When  employing  rye,  buckwheat  or  other  plants  not  legumes,  the  nitrogen  stored 
within  the  tissues  of  the  crop  has  been  obtained  from  the  soil,  but  with  the  legumes 
(dover,  iiease,  &c.)  the  case  is  different.  They,  imder  favourable  conditions,  have  the 
power  of  appropriating  the  larger  part  of  their  nitrogen  from  the  atmosphere;  on  ac- 


*  In  the  experiments  here  recorded  the  common  red  clover  has  given  a  much  leas  weight  of 
stems,  leaves  and  roots  tiian  the  mammoth  red  olover.  In  other  experiments,  however,  re- 
corded In  bulletin  No.  40,  pp.  19  and  20,  tne  common  red  has  almost  equalled  the  mammoth  red 
in  this  particafatr,  and  in  one  instance  the  weight  from  the  common  red  was  greater.  Hence, 
where  there  is  any  difficulty  in  procuring  the  seed  of  the  mammoth  red  the  common  red  may 
^  ffubatituted  with  good  results. 
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count  of  this  property  they  have,  as  already  stated,  been 
termed  'nitrogeo  collectors.'  Since  nitrogen  ia  the  most 
expensive  of  all  the  elements  when  fertilizers  have  to  be 
purchased,  the  value  of  green  manuring  with  the  legumes, 
which  are  exceedingly  rich  in  this  constituent,  becomea 
apparent. 

The  humus  thus  auppUed  increases  the  retentive 
power  of  light  soils  for  moisture,  ameliorates  the  condi- 
tion of  heavy  clays,  and  regulates  the  soil  temperature. 
By  the  carbonic  acid  liberated  in  its  decay,  the  inert  plant 
food  of  the  soil  is  dissolved. 

The  elements  that  compose  the  humus  of  the  legumes, 
are  for  the  most  part  derived  from  the  atmosphere,  so 
that  in  the  benefits  conferred  by  the  presence  of  humus 
and  its  decomposition  there  is  a  distinct  gain. 

Further,  we  may  well  suppose  that  the  mineral  mat- 
ter or  ash  constituents  of  the  green  crop  are,  by  the  decay 
of  the  latter  in  the  soil,  set  free  in  a  condition  more  or 
less  immediately  available  to  plants.  Hence,  although 
such  a  method  of  manuring  has  not  added  to  the  total 
store  of  mineral  food  in  tho  eoil,  it  has  materially  en- 
hanced its  value  by  conversion  into  moio  assimilable 
forms. 

A  consideration  of  the  data  in  the  foregoing  table 
shows  that  in  total  yield  of  crop,  alfalfa  stood  second.  It 
was  from  this  plant  we  obtained  the  largest  amount  of 
humus  in  the  stems  and  leaves,  as  well  as  in  the  roots.  It 
also  afforded  the  most  nitrogen  per  acre,  nearly  half  rf 
which  was  in  the  roots — a  feature  in  which  it  stands  alone 
among  the  clovers  experimented  with  and  one  of  great  im- 
portance when  the  crop  is  intended  for  soiling  or  curing. 
The  extensive  or  rather  deep-root  system  is  of  much  value 
in  the  mechanical  improvement  of  the  soil;  it  serves  to 
bring  to  the  surface  layers  much  plant-food  ordinarily  out 
of  the  reach  of  farm  crops. 

The  mineral  matter  exceeded  by  300  pounds  per  acre 
the  amount  in  the  Crimson  Clover  crop; — the  next  beat 
in  this  respect.  Uore  than  half  of  the  1,100  pounds  of 
ash  constituents  recorded  as  stored  in  the  yield  per  acre, 
was  contained  in  the  roots. 

Taking  into  consideration  all  the  important  require- 
ments, from  a  chemical  standpoint,  of  a  crop  for  green 
manuring,  the  alfalfa  gave  the  best  results  in  the  present 
investigation. 


PART    III. 

LUCERN   OB  ALFALFA. 

(Jitdicago  aativa,  'L.) 
By  Jaues  Fletcher,  LL.D.,  FJi.S.C.,  FX.S. 

The  frequent  demands  for  iBformation  concerning  Lucem  or  Alf&lfs  m&de  \>y 
fanners  from  all  parts  of  Canada  make  it  advisable  to  publish  a  note,  giving  briefly 
Bome  of  tbe  more  important  known  facts  bearing  on  the  cultivation  of  this  legume,  as 
well  aa  a  reference  to  auch  success  as  has  attended  the  efforts  of  enterprising  farmers 
who  have  experimented  with  it  Its  great  value  in  the  semi-arid  districts  of  western 
North  America,  and  in  many  parts  of  South  America,  cao  hardly  be  overstated.  This 
bos  doubtless  led  to  the  numerous  trials  which  have  been  made  from  time  to  time  in 
almost  all  parts  of  tbe  Dominion. 

Notwi^Btanding  that  these  att^npta  to  establish  Lucem  among  tbe  regular  fod- 
der crops  of  Canada  must  be  acknowledged  not  to  have  been  Ter;  successful  so  far. 


Pig.  1.— Lucern  : 


yet,  from  careful  observations  and  inquiries  made  during  a  period  of  many  years,  the 
writer  feels  justified  in  recommending  farmers  in  all  parts  of  the  Dominion  to  give 
this  clover  a  much  more  extensive  trial  than  up  to  the  present  time  it  has  received. 
These  experiments  should  naturally  be  made  on  a  small  scale  at  flret,  until  the  suita- 
bility of  the  locality  has  been  proved.  Lucem  has  been  styled  '  a  fickle  crop,'  owing 
to  the  irregular  results  which  have  been  obtained  in  growing  it  in  the  same  district, 
or  even  in  two  fields  close  to  each  other  in  the  same  locality. 

The  most  important  requisite  for  success  is  a  permeable,  well-drained  subsoil,  in 
whidi  tbe  water  level  does  not  rise  higher  than  eight  or  ten  feet  below  the  surface. 
Pnrided  that  the  actual  soil  in  which  the  plant  grows  is  tolerably  fertile,  and  that  it 
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has  been  well  prepared,  Lucem  will  succeed  on  soila  of  a  very  diverse  nature,  ranging 
from  the  lightest  of  sandy  loams  to  heavy  clay. 

Lucem  or  Alfalfa  (Medicago  sativa,  L.)  is  an  upright  branching,  deep-rooted 
smooth  perennial  plant,  belonging  to  the  natural  order  LeguminossB,  to  which  also  be- 
long the  various  clovers,  pease,  beans,  vetches  and  similar  plants.  For  all  practical 
purposes  of  the  farmer,  it  may  be  regarded  as  a  clover,  and  may  be  put  to  the  same 
uses.  It  is  precisely  the  same  plant  as  is  frequently  spoken  of  under  its  other  name, 
Alfalfa,  and  is  not  as  some  of  our  correspondents  have  thought,  a  true  grass,  such  as 
Timothy,  June  grass  or  Millet  The  name  Lucem,  by  which  this  plant  is  known  in 
Europe  and  most  parts  of  eastern  North  America,  is  not  derived  from  the  Swiss  Can- 
ton of  Lucerne,  but  is  said  to  be  a  corruption  of  the  old  Cataline  name  'Userdas,' 
whence  came  '  Laouzerdo '  used  in  the  south  of  France,  and  this  wor<i,  by  easy  corrup- 
tion, has  changed  to  Lucem.  The  other  name,  Alfalfa^  is  of  Arabic  origin,  and  was 
taken  with  the  plant  into  Spain  by  the  Moors.  The  Spaniards  naturally  called  the 
new  plant  by  the  name  used  for  it  by  its  introducers,  and  then  brought  it  with  them 
under  that  name  to  North  America,  where  it  is  now  widely  used,  particularly  in  the 
West,  where  Lucem  is  most  grown,  and  where  Spaniards  were  formerly  numerous. 
The  cultivation  of  Lucem  probably  dates  further  back  than  that  of  any  other  fodder 
plant  known.  An  interesting  account  of  its  history  is  given  in  the  United  States 
Farmers'  Bulletin  No.  31.  Lucem  is  a  native  of  valleys  of  Western  Asia,  and  has 
been  found  wild  in  Beloochistan,  Afghanistan  and  Cashmere.  It  has  been  cultivated 
as  a  fodder  plant  for  more  than  two  thousand  years  and  was  introduced  into  Greece 
at  the  time  of  the  Persian  war,  B.C.  470.  It  was  brought  to  Mexico  and  this  con- 
tinent at  the  time  of  the  Spanish  invasion,  since  which  time  it  has  slowly  and  gradu- 
ally spread  over  the  whole  continent,  until  it  is  now  cultivated  more  or  less  over  vast 
areas  north  and  south  of  the  equator. 

Lucem  gn^ws  to  a  height  of  from  one  and  a  half  to  over  liiree  feet  at  the  time 
of  flowering.  The  proper  time  to  cut  the  crop  is  when  about  one-tenth  of  the  flowers 
have  turned  purple.  The  leaves  consist  of  three  oblong  leaflets,  which  are  notched  at 
the  end  and  borne  each  one  on  a  slender  stalk.  The  purple  pea-shaped  flowers  are  in 
long,  loose  clusters  and  occur  all  over  the  upper  part  of  the  plant.  The  pods  are 
spirally  twisted  and  contain  several  yellow  kidney-shaped  seeds,  which  are  about  one- 
half  longer  than  red  clover.  The  root  system  consists  of  a  single  tap-root,  which 
imder  favourable  soil  conditions  will  run  down  to  a  great  depth,  an  average  of  ten 
or  twelve  feet  being  common,  and  there  are  authentic  records  of  the  roots  having 
penetrated  to  a  depth  of  over  flfty  feet  This  deep-rooting  habit  gives  the  plant  great 
agricultural  value  as  a  soil  improver  by  carrying  the  materials  for  humus  and  nitrifl- 
cation  of  the  soil  a  long  way  below  the  surface,  and  also  because  the  plants  not  only 
derive  much  of  their  nourishment  from  depths  not  reached  by  ordinary  crops,  but  the 
vitality  of  the  plant  is  protected  from  drought,  and  when  i^e  roots  decay,  channels 
useful  in  the  drainage  of  the  subsoil  are  opened  up. 

The  young  plantlet,  which  for  some  time  after  starting  from  the  seed  is  slender 
and  delicate,  is  well  shown  at  figure  2.  When  the  stems  are  cut  or  grazed  off,  the 
stalk  dies  down  to  the  very  base  and  new  buds  are  produced  on  the  upper  part  or  crown 
of  the  root  The  plants  do  not  reach  full  growth  until  the  third  year,  when  they  pre- 
seoi  the  appearance  shown  at  figure  3.  The  crown  of  each  plant  by  that  time  produces 
a  great  many  stems  and  forms  a  strong  tuft  of  excellent  fodder.  Owing  to  the  small- 
ness  of  the  plants  the  first  year,  farmers  are  sometimes  disappointed  at  the  appearance 
of  the  crop;  but  if,  when  the  seed  has  been  sown  broadcast,  one  plant  can  be  saved 
to  every  five  or  six  inches,  the  stand  will  be  thick  enough.  It  is  best  to  sow  Luoem 
in  drills  seven  or  eight  inches  apart 

This  plant  has  no  running  root-stocks,  and  there  is  not  the  slightest  probability 
of  its  ever  becoming  a  troublesome  weed.  It  spreads  only  by  seed.  When  it  is  desired 
to  clear  it  from  land,  it  can  be  easily  done,  although  it  will  require  a  good  plough 
and  a  strong  team  of  horses.  The  roots,  once  cut  below  the  surface,  do  not  produce 
new  shoots,  but  die.  Under  irrigation  the  plants  are  easily  killed  by  flooding  the 
fields  for  three  or  four  days  in  hot  summer  weather. 


Pts-  S.—LDcem  Beadllns,  S  weeki  old.  Fig.  t.— Lucern>  3  rear*  old. 

(JKred  O.  Smltb,  Parmers'  BulletlD  No.  U,  United  Statea  DepaTtment  ot  AgrlcuUura.) 
Luc«ni  is  a  loDg-lived  perennial,  and  it  ia  not  often  advisable  to  \&j  down  land 
to  this  crop  nnlees  it  can  be  left  undiaturbcd  for  several  years.  The  heaviest  crops  are 
borne  after  the  third  year.  On  the  experimental  fp-ass  jilots  at  the  Central  Experi- 
mental Farm,  we  have  cut  three  cropa  a  year,  aggregating  an  average  of  five  tons  of 
cured  hay  to  the  acre  for  nine  years,  and  this  too  waa  upon  a  piece  of  gravelly  and 
by  no  means  rich  land.  Ex-Glovemor  Hoard,  of  Wiseonein,  tells  me  that  there  are 
{lots  of  Lucem  now  growing  near  some  of  tiie  old  Spanish  monasteriea  in  California 
which  were  sown  fifty  years  ago. 

As  stated  above,  when  a  piece  of  well-drained  suitable  land  is  to  be  sown  to 
Lucem,  it  should  be  tolerably  rich,  or  in  the  c<mdition  known  to  farmers  as  '  in  good 
heart,'  that  is,  fit  to  give  profitable  retumH  from  any  ordinary  farm  crop.  If  it  is  not, 
it  will  be  better  to  pat  on  a  good  heavy  dressing  of  barn-yard  mannre,  plough  deeply 
and  grow  a  crop  of  com  or  potatoes  for  the  first  year.  Lncem  may  be  sown  either  in 
spring  or  summer,  but  does  far  better  when  Bown  Id  spring.  The  seed  bed  mnat  be 
deep,  well  firmed  bat  mellow,  and  with  a  smooth  surface.  The  disc  harrow,  roller, 
and  smoothing  harrow,  should  be  well  used  before  seeding,  until  the  land  is  in  the 
very  best  condition  possible.  When  the  young  plants  are  well  up,  8  or  10  indiee,  the 
fidd  shoald  be  mowed  and  all  weeds  must  be  kept  down  carefully  for  the  first  year 
with  scythe  and  hoe.  Any  weak  spots  should  be  picked  up,  if  necessary,  by  sowing 
some  more  seed  before  August 
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If  not  put  out  of  sight  by  the  roller,  com  roots  should  be  raked  oE  the  land  before 
seeding.  When  sown  alone,  fifteen  to  twenty-five  pounds  of  Lucem  seed  should  be 
used  to  the  acre,  and  it  is  generally  conceded,  particularly  in  the  West»  where  there 
is  sometimes  a  lack  of  moisture,  that  it  thrives  best  when  sown  without  a  nurse  crop. 
However,  excellent  results  have  been  sometimes  secured  when  the  seeding  has  been 
done  with  a  light  crop  of  barley  or  wheat. 

With  a  good  stand,  a  light  crop  of  hay  may  be  taken  the  first  autumn;  but  it  is 
better  to  cut  and  leave  this  on  the  field  as  a  winter  mulch.  Every  spring  the  field 
should  be  harrowed  before  the  shoots  appear,  with  a  heavy  harrow  to  loosen  up  the 
surface  and  kill  weeds.  This  treatment,  with  an  autumn  dressing  every  three  or  four 
years  of  short  barn-yard  manure  thoroughly  composted  so  as  to  destroy  weed  seeds, 
will  keep  a  well-established  field  of  Lucem  in  good  paying  condition  for  a  great  many 
years.  Some  fields  in  California,  Kansas,  Virginia  and  Colorado  have  been  giving 
crops  continuously  for  over  twenty-five  years.  Weeds  and  irregularities  in  the  sur- 
face of  the  land  are  the  two  chief  causes  of  failure  in  keeping  Lucem  fields  up  to  a 
paying  standard.  This  shows  the  importance  of  very  great  care  in  preparing  the  land 
before  seeding,  -  and,  as  the  field  remains  under  the  same  crop  for  many  years,  more 
than  ordinary  outlay  is  justifiable  at  the  outset. 

Where  Lucem  is  to  be  grown  under  irrigation  in  the  West,  Mr.  Jared  G.  Smith 
advises  (Farmers'  Bull.  31,  p.  12)  that  the  seed  be  '  drilled  or  sown  broadcast  in  spring, 
as  soon  as  the  ground  is  warm  and  when  danger  of  hard  frost  is  past  It  is  best  to 
sow  without  a  nurse  crop.  Where  the  land  is  under  ditch,  the  fields  should  be  irri- 
gated before  seeding  and  not  again  until  the  seedlings  are  at  least  six  weeks  old.  The 
first  six  weeks  or  two  months  in  the  life  of  the  plant  is  the  critical  period  of  its  growth. 
It  ia  at  this  time  very  susceptible  to  any  sudden  change  of  temperature  or  to  an  ex- 
«  cess  of  water  in  the  soil.  If  the  land  be  irrigated  directly  after  it  has  been  ploughed 
and  harrowed,  the  soil  becomes  a  reservoir  of  water  necessary  for  the  growth  of  the 
young  plants,  and  no  further  irrigation  will  be  required  until  the  alfalfa  is  well 
established.  The  seed  should  be  covered  very  lightly,  to  a  depth  not  exceeding  an 
inch.    A  light  harrow  or  brush  will  be  sufficient.' 

*  Land  on  which  AKalf  a  is  to  succeed  must  be  well  drained,  as  in  the  East.  It 
is  a  mistaken  idea  that  Alfalfa  fields  must  be  kept  continuously  water-soaked.  The 
plant  cannot  make  its  best  development  with  wet  feet.  The  soil  must  be  deep,  rich 
and  mellow,  and  the  ground  water  not  less  than  six  or  eight  feet  below  the  surface. 
The  soil  in  which  it  most  delights  is  dry  and  well  drained,  and  if,  in  addition  to  these 
qualities,  the  lay  of  the  field  is  such  that  water  can  be  turned  on  onoe  or  twice  during 
a  hot,  dry  summer,  the  very  best  conditions  for  the  growth  of  Alfalfa  will  be  attained/ 

It  is  sometimes  desired  to  grow  Lucem  mixed  with  grasses,  and  this  may  be 
done  in  many  parts  of  the  country  if  varieties  are  chosen  which  will  not  smother  out 
the  young  seedlings.  Mr.  D.  O'Hara,  of  Bonaparte,  in  the  Asheroft  district  of  British 
Columbia,  has  grown  a  mixed  crop  of  Lucem  and  Awnless  Brome  with  the  greatest 
satisfaction,  and  rex>orts  that  others  have  done  the  same,  and  further  adds  the  inter- 
esting information  that  in  such  a  mixture  the  Lucem  is  protected  to  such  a  degree 
that  in  winters,  when  grown  alone,  it  has  winter-killed,  while,  mixed  with  somct 
grasses,  the  plants  have  come  through  without  injury.  In  the  West,  undoubtedly  the 
best  kinds  of  grass  for  mixing  with  Lucem  would  be  the  Awnless  Brome  or  the  West- 
em  Bye-grass,  which  might  be  mixed  in  the  proportion  of  ten  pounds  of  Lucem  to 
six  pounds  of  the  grass  seed.  Awnless  Brome  does  not  as  a  rule  make  a  very  heavy 
growth  the  first  season,  and  therefore  it  would  not  crowd  out  the  somewhat  delicate 
Lucem  seedlings,  nor  deprive  them  of  too  much  soil  moisture.  The  Luoem,  being 
a  very  deep-rooted  plant,  would  be  well  suited  for  cultivation  with  either  of  these 
grasses,  the  root  systems  of  which  are  much  nearer  the  surface. 

In  the  East,  Meadow  Fescue,  Tall  Oat  Grass  and  Orchard  Grass  might  be  used 
for  the  same  purpose.  Timothy  flowers  too  late  to  make  a  good  mixture,  although  it 
has  been  used  to  a  considerable  extent* 
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In  localities  where  the  snowfall  is  light  or  cannot  be  relied  on  to  remain  through- 
out the  winter,  a  light  top-dressing  of  manure  in  autumn  or  during  the  winter  is  very 
useful  in  protecting  the  young  plants. 

It  is  probable  that  Luoem  is  one  of  the  most  valuable  fodder  plants  known,  and 
that  it  has  a  very  wide  range  of  usefulness,  by  far  greater  than  up  to  the  present  time 
has  been  discovered.  It  yields  heavy  crops  of  from  twelve  to  twenty-four 
tons  to  the  acre  of  early,  succulent  green  feed,  or  from  three  to  six  tons  of 
cured  hay  of  the  highest  quality.  In  all  conditions  it  is  palatable  and  attractive  to 
every  kind  of  stock  and  has,  Besides,  a  special  value  on  account  of  the  large  amount 
of  nitrog^en  it  contains.  This  valuable  plant  food  increases  considerably  the  utility 
of  manure  from  animals  fed  upon  Lucem  and  other  leguminous  plants.  Like  all 
other  members  of  the  clover  family,  this  has  on  its  roots  nodules  or  galls  inhabited  by 
myriads  of  minute  organisms  known  as  nitrogen-gathering  and  nitrifying  bacteria, 
which  perform  the  useful  offices  of  collecting  nitrogen  from  the  air  and  changing  its 
condition,  so  that  plants  can  make  use  of  it  as  food.  The  abundance  of  these  nodules 
varies  with  the  soil  in  which  the  plants  grow,  and  the  vigour  of  the  plants  is  directly 
affected  by  their  abundance.  When  the  seed  is  sown  on  new  land,  there  are  not  nearly 
BO  many  of  these  important  bodies  on  the  roots  as  where  a  crop  of  Lucem  has  pre- 
viously flourished,  nor  dre  the  plants  so  vigorous.  It  has  been  found  that  the  soil 
may  be  easily  inoculated  so  as  to  be  able  to  grow  better  crops,  by  scattering  some  soil 
from  an  old 'Lucem  field  or  from  a  spot  where  the  White  Sweet  Clover,  also  known 
as  Bokhara  Clover  (Melilottis  alba,  L.)  has  g^rown. 

Prof.  Cyril  G.  Hopkins  says  (Bulletin  94,  Illinois  Agric.  Exp.  Station,  1904)  : 
'  We  have  conclusive  evidence  that  infected  sweet  clover  soil  can  be  used  for  the  in- 
oculation of  alfalfa  fields.  The  infected  soil  may  be  obtained  from  any  place  where 
sweet  clover  is  found  with  abundance  of  tubercles  on  its  roots.  The  soil  may  be 
collected  to  a  depth  of  three  or  four  inches  and  scattered  over  the  alfalfa  field  at  the 
rate  of  100  pounds  or  more  to  the  acre.  It  is  well  to  scatter  the  infected  soil  at  about 
the  time  the  alfalfa  is  seeded,  and  harrow  it  in  with  the  alfalfa  seed,  although  it  may 
be  applied  some  days  or  even  some  weeks  before  seeding  time,  and  probably  it  would 
be  all  right  to  apply  the  infected  soil  the  autumn  before;  for  it  is  known  that  the 
bacteria  will  live  in  soil  for  several  months,  even  though  the  soil  be  placed  in  sacks 
and  allowed  to  become  quite  dry.  Investigations  have  shown  that  100  pounds  of 
thoroughly  infected  soil  to  the  acre  is  sufficient  to  produce  a  very  satisfactory  in- 
oculation within  one  year  from  the  time  it  is  applied.' 

It  may  also  possibly  be  the  case,  although  it  has  not  as  yet  been  proved,  that  other 
kinds  of  these  useful  nodule-inhabiting  bacteria  which  occur  on  one  kind  of  legumin- 
ous plant,  may  be  able  to  establish  themselves  on  the  roots  of  other  nearly  related 
plants  growing  near  them.  A  few  of  the  bacteria  are  probably  carried  with  the  seeds 
to  a  new  locality;  but  it  takes  some  time  before  they  increase  sufficiently  to  help  the 
crop,  and,  if  some  soil  can  be  procured  from  an  old  field  and  scattered  over  the  surface, 
the  plants  respond  rapidly  and  much  time  is  saved.  That  Lucem  improves  the  soil 
where  it  is  grown,  is  shown  by  the  remarkable  increase  in  the  crops  which  follow  it. 

The  seed  of  Lucem  can  be  grown  in  Canada,  but  it  is  more  economical  at  present 
to  import  seed  and  cut  the  crop  for  feed  or  hay. 

As  stated,  Lucem  has  been  tried  in  every  part  of  the  Dominion,  and  remarkably 
good  results  have  been  obtained  in  many  parts  of  Ontario,  Quebec  and  British  Co- 
lumbia. One  of  the  finest  fields  of  Lu«em  which  I  have  ever  seen^  was  at  Cowansville, 
Qua  Mr.  F.  W.  Hodson,  the  Dominion  Live  Stock  Commissioner,  has  grown  Luoern 
mixed  with  grasses  with  the  greatest  satisfaction,  near  Myrtle,  Ontario,  getting  from 
three  to  four  tons  to  the  acre  each  year  for  several  years,  and  this  on  a  clay  hillside 
which  for  many  years  had  been  almost  bare  of  vegetation,  owing  to  the  heavy  nature 
of  the  soil  and  to  the  steep  slope  of  the  hillside,  which  allowed  of  much  erosion  during 
heavy  rains.  Several  small  patches  have  been  grown  in  Manitoba  and  Mr.  Bedford, 
the  Superintendent  of  the  Manitoba  Experimental  Farm,  writes: — 'On  this  farm, 
when  sown  without  a  nurae  crop.  Alfalfa,  Common  Red,  Mammoth  Bed,  Alsike  and 
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Wliite  Dutch  Clovers  form  robust  plants  by  fall,  and  do  not  fail  to  pass  the  winter 
successfully.  1  sow  in  spring  without  a  grain  crop,  because,  when  sown  with  grain, 
Alfalfa  and  otlier  clovers,  but  particularly  Alfalfa,  have  been  winter-killed,  the  roots 
produced  during  the  first  year  being  small  and  short.    I  have  grown  Alfalfa  since  1887/ 

When  travelling  through  the  North-west  Territories,  I  have  frequently  come  across 
farmers  who  have  small  patches  of  Alfalfa,  some  of  these  of  three  or  four  years' 
standing,  and  Mr.  T.  N.  Willing,  of  llegina,  who,  as  Provincial  Weed  Inspector,  has 
exceptional  opportunities  of  seeing  what  crops  are  grown  on  farms  in  all  parts  of  the 
North-west  Territories,  and  who,  as  a  practical  farmer,  is  well  able  to  judge  tlie  value 
of  crops,  writes: — *  I  am  sorry  to  say  I  am  not  aware  of  any  one  who  is  conspicuously 
successful  with  Alfalfa  on  a  large  scale,  although  many  have  tried  small  patches,  which 
have  apparently  given  most  promising  results.  l\tr.  W.  Stevens,  of  Cloverbar,  near 
Edmonton,  has  a  patch  in  its  second  season,  which  wintered  perfectly;  when  mowed 
at  the  end  of  July  it  was  between  three  and  four  feet  high  and  gave  a  crop  estimated 
at  from  three  to  three  and  a  half  tons.  Near  Battleford,  the  late  Mr.  Laurie  sowed 
Alfalfa  about  1884 ;  the  season  was  dry,  but  the  plants  struggled  on  in  spite  of  drought 
and  gophers;  the  farm  was  subsequently  abandoned,  but  in  1900,  the  Alfalfa  area 
was  still  clearly  defined  and  proved  attractive  to  the  cattle.  Mr.  Laurie  was  satisfied 
that  this  would  have  done  well,  had  he  been  able  to  care  for  it  better.  A  man  near 
Boscurvis  has  grown  Alfalfa  for  three  years,  and  it  has  constantly  improved.  Near 
Prince  Albert  it  was  grown  for  five  years  by  Mr.  Acorn,  but  was  then  killed  out  by  a 
late  spring  frost.' 

Mr.  John  Dixon,  of  Maple  Creek,  Assa.,  has  had  an  acre  and  a  half  of  Luceru 
under  cultivation  for  over  twelve  years  and  reports  it  to  be  improving  every  year. 
The  first  year  it  was  sown  it  came  up  nicely,  but  so  much  was  killed  the  next  winter 
that  grass  was  sown  on  the  plot  the  following  spring.  However,  Lucern  appeared 
later  and  has  continued  to  improve  year  by  year  since  that  time.  The  first  crop  of 
hay  was  ready  to  cut  on  June  1.  Mr.  Dixon's  plan  is  to  cut  once  for  hay  and  then 
let  the  plants  go  to  seed.  He  never  pastures  it  and  gives  it  a  top-dressing  every  third 
or  fourth  year.  The  patch  is  much  admired  by  visitors,  and  Mr.  Dixon's  experiment 
lias  induced  many  others  in  the  neighbourhood  to  try  this  clover.  Less  than  100  miles 
south  of  Maple  Creek,  in  the  State  of  Montana,  Lucern  is  grown  in  large  quantities, 
and  I  can  see  no  reason  why  it  should  not  do  equally  well  in  many  parts  of  our 
North-west  Territories,  if  the  land  is  carefully  prepared.  Mr.  Dixon,  writing  of  his 
exi)eriment,  says  :  '  We  have  tried  Lucern  in  several  other  places  and  under  diflFer- 
ent  conditions,  but  without  any  decided  success.  It  will  not  succeed  in  low,  wet  lands 
or  on  land  which  floods,  the  stems  being  very  much  affected  by  water.  I  fancy  it 
thrives  best  on  a  sandy  loam  and  under  irrigation.  The  little  plantlets  are  very  ten- 
der and  hard  to  start.  Although  they  usually  die  for  want  of  water,  yet  they  are 
easy  to  kill  if  they  get  too  much.  We  are  convinced  that  a  second  sowing  on  the 
same  piece  of  ground  gives  better  results  than  the  first  seeding;  that  is,  should  the 
first  sowing  not  be  successful,  the  same  ground  should  be  cultivated  and  seeded  the 
second  time,  when  a  better  stand  will  be  secured.' 

The  Honourable  C.  F.  Cornwall,  of  Ashcroft,  B.C.,  reporting  on  his  district  to 
the  Deputy  Minister  of  Agriculture  for  British  Columbia,  1901,  says :  *  For  st<Jck- 
feeding  Alfalfa  and  Sainfoin  are  chiefly  grown  and  are  produced  in  great  quantities.' 

Besides  the  ordinary  form  there  are  some  other  species  or  varieties  of  Lucern 
which  are  cultivated  to  a  certain  extent.  The  Intermediate  Lucern,  the  Yellow  or 
Sand  Lucern,  and  a  variety  of  the  common  form  from  Turkestan,  and  known  by 
the  name  of  Turkestan  Alfalfa,  are  the  varietic^s  most  grown.  Both  of  the  first-named 
have  succeeded  well  on  the  Experimental  Farm  grass  plots  and  have  given  in  this 
single  experiment  heavier  crops  than  the  ordinary  form.  All  are  very  much  alike, 
and  it  is  probable  that  they  are  merely  varieties  or  forms  of  one  species.  Tlie  Turkes- 
tan Alfalfa  appears  to  be  merely  a  vigorous  form  which  has  been  grown  in  Western 
Asia  for  a  long  time  and  has  thus  l»(v'ome  accustomed  to  more  severe  conditions  than 
the  common  Lucern.  The  two  plants  after  some  years  of  cultivation  are  almost  in- 
distinguishable, although  the  Turkestan  variety  is  rather  more  vigorous  in  growth. 
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The  facts  griven  above  will,  I  trust,  induce  some  who  have  not  already  done  bo,  to 
try  a  small  plot  of  this  valuable  fodder  plant.  During  the  last  hundred  years,  outside 
certain  regions  in  the  West  and  South,  reports  of  successes  and  failures  have  been  about 
equally  divided,  and  there  must  be  some  reason  for  the  differences  in  results.  I  am 
inclined  to  think  that  these  are  chiefly  due  to  a  lack  of  care  in  choosing  suitable  land 
and  in  preparing  the  seed-bed  for  the  reception  of  the  seed.  Lucem  has  succeeded  so 
far  north  and  under  such  severe  winter  conditions  that  I  cannot  think  that  low  tem- 
peratures have  been  the  chief  cause  of  failure.  A  covering  of  snow  is  a  great  protec- 
tion to  the  roots,  but  our  beds  at  Ottawa  have  several  times  been  exposed  to  tempera- 
tures many  degrees  below  zero  when  entirely  bare. 

The  seed  of  this  clover  is  cheap,  is  easily  obtained  in  all  markets,  and  the  value 
of  the  nitrogen  collected  by  the  plants,  even  if  they  live  for  only  one  year,  will  by  far 
exceed  the  cost  of  the  seed  and  all  labour  expended* 


[Photo.  1 
Cbop  of  Alfalfa  (Tno  Ybaki'  Growth)  BiiNa  Ploltghsd  undkb,  showinc 
Ststeh.    Mat  31,  1904. 
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PCBUBHID  BT  DIBaOnOM  OF  THX  HOH.  StDMRT  A.  FI8HBB,  Munsim  or  AOBIODLTCBK 


To  the  Honourable 

The  Minister  of  AgricultnTO. 

Sm, — ^I  have  now  the  pleasure  of  submitting  for  your  approval  Bulletin  No.  47 
of  the  Experimental  Farm  series  on  'Trees  and  Shrubs  tested  in  Manitoba  and 
the  North-WGSt  Territories/  which  has  been  prepared  by  myself. 

In  this  bulletin  are  griven  the  results  of  a  very  large  number  of  trials  of  trees  and 
ahrube  which  have  been  planted  at  the  Experimental  Farms  at  Brandon,  Manitoba, 
and  at  Indian  Head  in  tho  North-west  Territories,  during  the  past  sixteen  years,  to 
ascertain  what  species  and  varieties  are  hardy  enough  to  endure  winter  in  those 
parts  of  the  Dominion.  In  the  gathering  of  this  information  I  have  been  ably 
assisted  by  Mr.  S.  A.  Bedford,  superintendent  of  the  farm  at  Brandon  and  by  Mr. 
Angus  Mackay,  superintendent  of  the  farm  at  Indian  Head,  who  have  carefully 
planted  and  cared  for  the  specimens  and  recorded  the  results  of  these  tests  from  year 
to  year.  In  my  annual  visits  to  these  farms  during  the  whole  of  this  period  I  have 
also  taken  careful  notes  on  the  growth  and  relative  hardiness  of  the  many  species 
under  trial,  and  a  summary  of  all  the  experience  thus  gained  will  be  found  in  thisf 
bulletin. 

The  object  in  view  in  compiling  this  information  is  to  present  in  a  convenient 
and  condensed  form  all  the  facts  ascertained  for  the  convenience  and  encouragement 
of  those  who  desire  to  adorn  their  homes  with  these  objects  of  beauty.  The  love  of 
trees  and  shrubs  is  almost  universal  and  nowhere  is  it  more  strongly  felt  than  on  the 
North-west  plains  where  trees  and  shrubs  are  scarce.  Until  within  the  past  few  years 
large  sums  of  money  have  been  spent  annually  by  settlers  in  the  purchase  of  trees 
and  shrubs  from  the  East,  many  of  which  being  too  tender  to  endure  the  climate 
have  perished  the  first  winter.  The  information  gained  from  the  tests  made  at  the 
experimental  farms  and  published  annually  in  the  reports  has  greatly  lessened  this 
injudicious  expenditure. 

While  this  bulletin  has  been  written  mainly  for  the  information  of  residents 
in  the  colder  sections  of  Western  Canada,  it  is  hoped  that  it  will  also  be  of  value  to 
those  living  in  the  East,  since  any  of  the  species  found  hardy  enough  to  endure  the 
climates  in  the  North-west  may  be  planted  with  assurance  of  success  in  any  of  the 
eastern  parts  of  the  Dominion. 

I  have  the  honour  to  be 
Your  obedient  servant, 

WM.  SATJNDEES, 
Director  Experimental  Farms. 
Ottawa,  June  29,  1904 
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TREES    A.NT>    SHRUBS 

TESTED   IN 

MANITOBA  AND  THE  NORTH-WEST  TERRITORIES. 


Sixteen  years  of  experience  have  now  been  had  in  the  testing  of  trees  and  shrubs 
at  the  Experimental  Farms  at  Brandon,*  Man.,  and  at  Indian  Head  iii  the  North-west 
Territories.  During  this  period  a  large  number  of  species  and  Varieties  have  been 
tried,  and  while  many  have  proved  tender,  the  number  found  hardy  has  been  much 
larger  than  was  at  first  anticipated.  Much  interest  is  felt  in  tree-planting  on  the 
plains,  both  for  ornament  and  shelter,  and  improvement  made  by  judicious  planting 
of  hardy  species  about  a  home  is  greatly  appreciated.  Much  time  and  money  have 
been  wasted  in  the  past  in  efforts  to  grow  tender  sorts,  which  do  not  survive  the  severe 
winters.  The  recommendations  made  in  this  bulletin  as  to  hardy  trees  and  shrubs, 
based  on  long  experience,  may  be  received  with  confidence.  It  is  hoped  that  tho 
information  given  will  result  in  increased  planting  in  cities,  towns  and  rural  dis- 
tricts, thus  adding  to  the  pleasures  and  attractions  of  home  life  throughout  the  great 
North-west  country.  Trees  and  shrubs  which  have  been  found  hardy  at  the  Experi- 
mental Farms  at  Brandon  and  Indian  Head  may  be  safely  planted  in  almost  all  other 
parts  of  the  Dominion. 

ACER.    Maple. 

ThB  maples  form  a  very  interesting  and  attractive  group,  consisting  of  many 
distinct  species,  both  native  and  foreign,  very  few  of  which  will  endure  the  climate 
of  the  Canadian  North-west.  The  well-known  sugar,  red  and  Norway  maples,  which 
succeed  so  well  in  the  East,  have  been  thoroughly  tested  both  at  Brandon  and  Indian 
•Head  by  planting  many  hundreds  of  each  sorts  in  successive  seasons,  both  in  sheltered 
and  exposed  situations,  and  after  many  years  of  experimenting  scarcely  a  single 
specimen  remains. 

'Acer  dasycarpum,  Ehrh.    White  or  Silver  Maple. 

This  is  a  native  of  eastern  North  America,  is  of  very  rapid  growth  and  makes  a 
shapely,  rather  open,  tree.  The  leaves  are  silvery  white  on  the  under  side.  The  wood 
is  brittle  and  the  branches  are  very  apt  to  break  when  laden  with  ice  in  winter.  This 
species  is  found  growing  further  north  than  most  of  the  other  large  growing  maples. 

Many  hundreds  of  these  trees  grown  from  eastern  seed  have  been  planted  on  the 
western  Experimental  Farms  during  the  past  15  years.  Only  a  few  have  survived, 
and  most  of  these  are  injured  more  or  less  every  winter.  Several  specimens  have, 
however,  shown  greater  individual  hardiness  than  others  at  Brandon,  Man.,  where 
they  have  now  reached  a  height  of  20  to  25  feet.  When  seed  can  be  obtained  from 
these  treees,  young  specimens  can  probably  be  grown  of  a  hardier  tjrpe.  There  are 
several  silver  maples  growing  well  at  Winnipeg,  and  at  Portage  la  Prairie  there  is  n 
group  of  fine  specimens  which  were  planted  many  years  ago  near  the  site  of  the 


•Brandon  is  situated  on  tbe  main  lino  of  the  Canadian  Pacific  Railway,  133  mllcf 
west  of  Winnipeg,  and  has  an  altitude  of  1»194  feet.  Indian  Head  is  in  Eastern  Assi- 
niboia,  181  miles  west  of  Brandon,  also  on  the  main  line  of  the  Canadian  Pacific,  and 
has  an  altitude  of  1,924  feet. 
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old  passenger  station  'of  the  Canadian  Pacific  Railway.  These  trees  have  been 
watched  for  the  past  12  years,  and  on  no  occasion  has  any  winter-killing  of  the  wood 
been  detected.  Some  seed  was  obtained  one  season  from  these  trees,  but  it  did  not 
germinate.  Seedlings  produced  from  seed  ripened  in  Manitoba  would  probably  be 
hardy  in  the  North-west.  The  seed  ripens  early  and  falls  from  the  trees  about  the 
middle  of  June.  When  gathered  it  should  be  allowed  to  dry  for  a  few  days,  then  sown 
about  an  inch  deep  in  drills  a  foot  apart.  The  seed  germinates  the  same  season,  and 
the  young  seedlings  usually  attain  a  height  of  several  inches  before  winter  comes. 

A,  Negundo,  L.    Box  Elder  or  Manitoba  Maple. 

This  tree  is  found  in  many  parts  of  Canada  and  the  United  States.  It  is  a  native 
of  Manitoba  and  of  portions  of  the  North-west  Territories,  and  when  grown  from  seed 
ripened  in  the  North-west  this*  tree  is  perfectly  hardy  and  is  one  of  the  most  valu- 
able and  useful  trees  for  that  country.  It  is  a  rapid  grower  and  succeeds  well  on  all 
sorts  of  soil,  provided  the  ground  is  not  wet.  Illustrations  are  given,  in  plate  I., 
fig.  3,  of  a  single  tree  grown  at  the  Experimental  Farm  at  Indian  Head,  of  an  avenue 
of  the  same,  plate  m.,  fig.  6,  also  at  Indian  Head,  and  of  a  hedge  of  Manitoba  Maple, 
plate  v.,  ^g.  1,  growing  on  the  Experimental  Farm  at  Brandon.  This  species  is 
grown  readily  from  seed  which  should  be  sown  early  in  the  spring,  about  an  inch  deep, 
in  rows  about  a  foot  apart.  If  the  ground  is  kept  clean  and  the  surface  occasionally 
stirred  with  a  hoe,  the  young  trees  make  rapid  growth  and  the  strongest  of  them  may 
be  put  out  in  permanent  plantations  the  following  season.  Large  quantities  both  of 
the  seed  and  young  trees  have  been  distributed  annually  for  many  years  past  from 
the  experimental  farms  to  settlers  in  the  Canadian  North-west.  Through  this  work 
plantations  of  these  trees  are  now  found  on  homesteads  in  almost  every  part  of  Mani- 
toba and  the  Territories,  which  furnish  shelter  for  the  growing  of  garden  vegetables, 
small  fruits  and  flowers,  as  well  as  for  buildings  and  stock.  Such  plantations  make 
the  dwellings  of  the  settlers  more  attractive  and  home-like  and  in  their  shelter  many 
other  useful  and  ornamental  shrubs  may  be  successfully  grown. 

A,  spicatun,  L.    Mountain  Maple. 

This  species  is  found  as  far  north  as  the  Lake  of  the  Woods,  and  if  obtained 
from  that  locality  and  planted  in  sheltered  spots  should  succeed  in  many  parts  of 
Manitoba  and  the  Territories.  Thus  far,  however,  this  shrubby  species  has  not  been 
successfully  grown  either  at  Brandon  or  Indian  Head.  Some  30  or  40  specimens  have 
been  planted  on  each  of  these  farms,  and  they  have  usually  had  their  wood  killed  back 
more  or  less  every  winter. 

A.  iataricum,  L.    Tartarian  Maple. 

This  is  a  native  of  Eastern  Europe.  It  is  a  small  tree  of  slow  growth  that  seldom 
exceeds  from  12  to  20  feet  in  height,  which  as  far  as  it  has  been  tested,  has  proved 
quite  hardy.  A  tree  planted  at  Brandon  in  1896  has  never  been  injured  by  winter, 
and  has  borne  seed  each  year  since  1898.  Seedlings  grown  from  seed  ripened  on  this 
tree  *have  been  planted  both  at  Brandon  and  Indian  Head  and  are  entirely  hardy. 

A,  iataricum  Qinnala,    Ginnalian  Maple. 

This  is  said  to  be  a  variety  of  the  Tartarian  Maple,  and  a  native  of  Amurland, 
which  has  been  extensively  gprown  both  at  Brandon  and  Indian  Head  since  1891,  and 
found  to  be  thoroughly  hardy.  It  is  more  shrubby  in  habit  than  the  Tartarian  Maple, 
seldom  attaining  a  height  of  over  10  or  12  feet.  The  leaves  are  small  and  prettily  cut 
or  lobed.  The  wings  of  the  seeds  are  early  margined  with  bright  red,  and  in  the 
autumn  the  leaves  assume  brilliant  hues  of  red  and  scarlet.  This  is  undoubtedly  one 
of  the  hardiest  and  most  beautiful  of  shrubs,  and  is  well  adapted  for  general  cul- 
tivation throughout  the  North-west  country.  It  is  easily  raised  from  seed  which  is 
produced  in  abundance  on  comparatively  young  specimens. 


Tlie  following  species  of  maple  have  been  thoroughly  tested  and  found  to  be  too 
tender  to  be  grown  in  the  Canadian  North-west  : — 

A,  campestre,  I^.    Common  European  Maple,  Europe. 

A.  circinnaium,  Pursh.    Vine  Maple,  British  Columbia* 

A.  glahrurt,  T.  &  G.    Smooth  Maple,  British  Columbia, 

A.  Japonicum,  Th.    Japanese  Maple,  Japan. 

A.  monspMsidamt'in,  L.    Moutpelliex  Maple,  Mediterranean  region. 

A,  pennsylvanicum,  L.    Striped  Maple,  Eastern  Canada. 

A.  plaianoides,  L.    Norway  Maple,  Europe. 

A.  rubrum,  L.    Bed  or  Swamp  Maple,  Eastern  Canada. 

A.  saccharinum,  Wang.    Sugar  Maple,  Eastern  Canada* 

2E8CULVS,    Horse  Chestnut,  Buckets. 

The  following  species  belonging  to  this  group  have  been  tried,  but  they  have  all 
proved  too  tender: — 

JEscuhis  glabra,  Willd.    Ohio  Buckeye,  United  States. 
^.  hippocastanum,  L.    Horse  Chestnut.  Europe. 
^.  pavia,  L.    Bed  Buckeye.  United  States. 

AILANTU3.    Tree  op  Hbaveh. 

■Atlantus  glanduloaa,  Desf .  Tree  of  Heaven,  China.  Tested  both  at  Brandon  and 
Indi.'in  Head,  but  has  never  survived  the  winter. 

AKEBIA. 

Ahebia  guinata,  DC.  China  and  Japan.  This  interesting  climber  has  been 
tried,  but  is  too  tender. 

ALNU8.    Alder. 

Among  the  alders  there  are  one  or  two  hardy  species,  but  most  of  them  are  too 
tender  to  succeed  in  the  North-west  climate. 

Alnus  gluHnosa.    Common  Alder,  Europe  and  North  Asia. 

Specimens  of  this  tree  have  done  fairly  well  both  at  Brandon  and  Indian  Head. 
Of  those  planted  in  1889, 1890  and  1902  many  have  proved  hardy  and  have  grown  well. 
This  tree  does  not  attain  a  large  size.  The  foliage  is  glossy  and  rather  handsome. 
Occasionally  the  wood  will  kill  back  a  little  in  the  winter,  particularly  in  newly 
planted  specimens,  but  usually  the  tree  is  quite  hardy 

A.  viridis,  DC.    Green  Alder.    Northern  Regions. 

This,  although  a  native  shrub  in  the  North-west,  has  not  succeeded  very  well  in 
ciJtivation.    It  was  first  planted  at  Brandon  In  1890,  and  has  generally  been  hardy 
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there.    At  Indian  Head  the  wood  has  usually  been  more  or  less  injured  in  winter, 
and  sometimes  it  has  been  killed  back  as  much  as  one-half.  , 

The  species  and  varieties  of  Alder  which  have  on  trial  been  found  tender  are  : — 

A.  cordifolia.  Ten.    Heart-leaved  Alder.     South  Europe. 

A,  glutinosa  imperialis.    Imperial  Cut-leaved  Alder. 

A.  incana,  M,     Speckled  or  Hoary  Alder.    Northern  Temperate  Begions. 

A.  incana  laciniata.    Cut-leaved  Hoary  Alder. 

A.  mariiima,  1L    Seaside  Alder.    North  America. 

.  AMELANCEIER.    June  Berbt. 

Amelanchi&r   alnifolia,  Nutt.    Alder-leaved    June    berry,    Saskatoon    berry.    North- 
western America. 

This  is  a  native  of  Manitoba  and  the  North-west  Territories.  It  is  a  tall  shrub, 
from  6  to  10  feet  high,  with  a  rather  straggling  habit.  It  produces  a  fruit  much  like 
that  of  the  eastern  shad  bush,  which  is  much  prized  both  by  the  Indians  and  the 
settlers.  The  fruit  is  used  in  a  fresh  condition ;  it  is  also  dried  for  winter  use.  This 
shrub  grows  fairly  well  in  cultivation. 

A*  canadensis  nana. 

A  dwarf  variety  of  the  eastern  Amelanchier  or  shad  bush.  This  shrub  bears  a 
good-sized  edible  fruit  of  fair  quality,  which  has  been  tested  for  several  years  at 
Brandon  and  Indian  Head,  and  has  been  killed  back  more  or  less  every  winter.  The 
ordinary  taller  variety,  so  common  in  the  woods  in  Eastern  Canada,  has  not  been 
tested  sufficiently  to  permit  of  an  opinion  as  to  its  hardiness,  but  it  will  probably 
be  equally  hardy  with  the  dwarf  form. 

A,  vulgaris,  M. 

The  common  service-berry  of  Europe  has  been  tried  for  several  years,  but  has  not 
made  satisfactory  progress.    It  has  been  killed  back  more  or  less  each  winter. 

AMORPHA.    False  Indigo. 

Amorp^  fruticosa,  L.    False  Indigo. 

ThiB  is  a  small  shrub  which  bears  very  dark,  bluish  purple  flowers  in  June.  It  is 
a  native  of  Manitoba,  and  if  raised  from  seed  ripened  in  Manitoba  will,  in  all  proba- 
bility, be  hardy  throughout  the  western  country.  This  shrub,  when  grown  from  seed 
ripened  in  England  when  planted  at  Indian  Head,  has  proved  tender. 

ARI8T0L0CHIA.    Birthwort. 

Aristolochia  sipho,  L'Herit.    Dutchman's  Pipe.    A  native  of  the  United  States. 

This  has  been  tested  at  Brandon  and  Indian  Head  for  the  past  four  years  and  has 
killed  back  partly  or  wholly  to  the  groimd  every  winter.  Where  the  roots  prove  hardy 
this  climbing  vine  may  be  useful,  as  it  makes  a  considerable  and  rapid  growth  each 
year.  It  has  large  and  handsome  foliage  and  curiously  formed  flowers  much  resem- 
bling a  small  tobacco  pipe. 
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'ARTEMISIA.    Southernwood. 

Artemisia  ahrotaaium,  L.    Old  Man.  Southernwood. 

This  has  been  tested  since  1890  both  at  Brandon  and  Indian  Head.  The  wood 
has  been  kiUed  back  more  or  less  each  winter,  much  as  it  does  in  the  East,  but  it 
always  produces  a  luxuriant  growth  during  the  summer. 

A,  ahroianum  toholsJeianum,    Eussian  Artemisia. 

This  is  a  taller  and  stronger  growing  variety  than  the  'Old  Man'  with  a  less 
pleasant  odor.  It  has  been  tested  for  the  past  twelve  years,  the  wood  usually  kills 
back  in  winter  from  one-third  to  one-half  its  length,  otherwise  it  is  quite  hardy.  It 
makes  a  strong  and  rapid  growth  in  the  spring.  Cuttings  of  this  shrub  root  readily 
in  any  moist  soil  and  grow  rapidly.  At  Indian  Head  a  fairly  good  hedge  has  been 
grown  in  a  single  season  from  cuttings  planted  in  the  spring. 


BERBERIS.    Babberby. 

The  Barberries  are  a  very  useful  class  of  shrubs,  many  of  which  are  hardy  or 
nearly  hardy  in  most  of  the  settled  parts  of  the  Canadian  ITorth-west.  Those  shrubs 
bear  their  small  greenish  or  jrellow  flowers  singly  or  in  bunches,  which  later  in  the 
season  are  followed  by  red  or  purple  berries,  which  hang  on  the  bushes  all  winter. 
The  fruit  may  be  made  into  a  pleasant  acid  jelly.  Fruits  of  the  common  barberry, 
B.  vulgaris,  are  frequently  offered  for  sale  for  this  purpose,  especially  in  the  markets 
of  the  towns  and  cities  of  Quebec. 

Berheris  amurensis,  Rupr.    Amur  Barberry,  from  Manchuria. 

This  variety  was  first  planted  in  the  Canadian  North-west  in  1898,  and  thus  far 
has  not  suffered  any  material  injury  from  winter.  It  resembles  the  common  barberry, 
but  seems  to  be  somewhat  hardier. 

B.  aristata,  DC.    Large  Leaved  Barberry,  from  Nepaul  and  the  Himalayas. 

This  species  has  been  tested  for  the  past  eight  years,  and  while  in  some  seasons 
it  is  killed  more  or  less  at  the  tips  during  the  winter,  it  may  be  regarded  as  practically 
hardy.    It  has  large  leaves  and  yellow  flowers. 

B.  Canadensis,  Pursh.    American  Barberry. 

This  promises  well,  but  has  not  been  tested  long  enough  to  determine  its  hardi- 
ness. 

B.  Sieboldi,  Miq.     Siebold's  Barberry.     China  and  Japan. 

Has  been  tested  both  at  Brandon  and  Indian  Head  for  the  past  five  years,  and 
while  the  tips  of  the  branches  have  usually  been  killed  back  two  or  three  inches  each 
winter,  it  makes  a  growth  so  strong  during  the  summer  that  the  injury  is  scarcely 
noticed. 

B.  sinensis,  Desf.     Chinese  Barberry.    China  and  Japan. 

This  variety  has  been  under  trial  in  the  North-west  since  1894.  At  first  it 
suffered  from  the  killing  of  the  tips  in  winter,  but  of  late  years  it  has  been  practi- 
cally hardy. 

B,  Thunhergii,  DC.    Thunberg's  Barberry.    Japan. 

While  this  species  may  be  regarded  as  generally  hardy,  it  suffers  a  little  some  sea- 
BonSy  usually  only  at  the  tips,  but  occasionally  the  branches  are  killed  from  one-third 
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to  one-half  their  length.  When  this  occurs,  if  the  dead  wood  is  cut  out,  the  rapid 
growth  of  the  bush  soon  makes  it  shapely  again.  This  species  has  been  under  test 
at  the  western  farms  for  eleven  years.  In  this  species  the  leayes  are  small,  nearly 
round  and  without  teeth  on  the  margins.  The  flowers  are  borne  singly  under  the 
stems,  are  of  a  greenish  colour  and  are  succeeded  by  scarlet  berries.  This  shrub  sel- 
dom exceeds  three  to  four  feet  in  height,  and  its  neat  box-like  foliage,  which  assumes 
brilliant  red  tints  in  the  autumn,  followed  by  the  bright  scarlet  berries  which  hang 
on  the  bush  all  winter,  combine  to  make  it  attractive  at  all  seasons  of  the  yeflr. 

B,  vulgaris,  L.     Common  Barberry.     Europe. 

This  has  been  under  trial  at  the  ^orth-westem  farms  for  the  past  thirteen  years. 
At  first,  and  especially  when  planted  in  exposed  situations,  it  was  killed  back  con- 
siderably, but  in  recent  years  such  injuries  have  been  slight,  and  it  may  now  be 
regarded  as  fairly  hardy.  This  species  has  fruited  in  the  North-west  for  several  years 
past,  and  from  the  seed  ripened  there,  seedlings  are  now  growing,  which  are  likely  to 
prove  entirely  hardy. 

B.  vulgaris  purpurea.    Purple-leaved  Barberry. 

This  handsome  purple-leaved  variety  of  the  common  barberry  seems  to  be  almost, 
if  not  quite,  as  hardy  as  the  green-leaved  form.  It  assumes  its  deepest  shades  of 
purple  in  the  spring.    It  is  almost  hardy,  especially  when  partly  sheltered. 

The  following  additional  varieties  are  under  trial,  but  most  of  them  are  too 
tender  to  be  of  much  value: — 

B.  aquifolium,  Pursh.      Oregon  Grape.    Kills  to  ground. 

B.  aquifolium  Murrayana,    Kills  to  ground. 

B,  creiica,  L.     Cretan  Barberry.     Kills  back  considerably. 

B.  ilicifolia,  Forst.    Holly-leaved  Barberry.    Kills  to  near  ground. 

B.  Neuberti.    Kills  to  near  ground. 

B,  virescens.  Hook.    Himalaya.    Tender. 

BETULA.    BmoH. 

The  birches  are  viery  graceful  in  their  manner  of  growth,  and  among  them  there 
are  several  which  are  hardy  in  the  North-west. 

Betula  alba,  L.    European  White  Birch.    Northern  Hemisphere. 

This  species  has  been  under  trial  at  the  Brandon  and  Indian  Head  farms  for  the 
past  14  years,  and  its  character  for  hardiness  may  now  be  considered  as  fairly  estab- 
lished. Some  of  the  trees  early  planted  are  now  of*good  size.  In  the  earlier  plant- 
ings, which  were  mostly  made  without  shelter,  specimens  were  sometimes  injured  by 
winter,  but  no  injury  has  been  noticed  for  some  years  past. 

• 

B.  alha  laciniata  pendula.    Cut-leaved  Birch. 

This  beautiful  cut-leaved  form  of  the  European  Birch  is  not  so  hardy  aS(  the 
common  variety.  Only  a  small  proportion  of  the  trees  planted  have  survived,  but 
these  are  now  growing  and  seem  to  be  hardy.  This  tree  has  a  fine  pendulous  habit, 
its  long  slender  branches  like  delicate  streamers  reach  almost  to  the  ground. 
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B.  horealis. 


ThjB  Birch  is  a  native  of  Manitoba,  and  is  found  growing  in  a  few  localities  along 
the  Assiniboine  river.  The  tree  is  small  and  the  foliage  is  smaller  than  some  other 
varieties  of  Birch;  it  grows  well  at  Brandon,  but  is  less  thrifty  at  Indian  Head. 

B,  lenia,  L.    Sweet  Birch,    North  America. 

This  tree  has  been  tested  in  the  North-west  for  about  ten  years,  and  while  some 
of  the  young  trees  planted  have  died,  others  have  survived,  and  are  growing  nicely, 
with  more  or  less  killing  back  from  year  to  year.  ^ 

B.  luiea,  Michz.    Yellow  Birch.    North  America. 

.  This  variety  has  not  succeeded  quite  so  well  as  the  Sweet  Birch ;  a  larger  propor- 
tion of  the  young  trees  planted  have  been  killed,  and  the  survivors,  although 
making  fair  growth,  have  been  more  or  less  injured.  This  tree  somewhat  resembles 
the  Sweet  Birch  both  in  habit  of  growth  and  character  of  foliage. 

B,  papyriferd.  Marsh.    Paper  or  Canoe  Birch.    Canada,  United  States. 

The  Canoe  Birch  is  a  native  of  Manitoba,  and  has  succeeded  well  in  cultivation 
both  at  Brandon  and  Indian  Head.  A  large  number  of  young  trees  have  been  collected 
on  the  banks  of  the  Souris  river,  Man.,  and  distributed  from  the  Brandon  farm  among 
the  farmers  of  Manitoba  for  test,  with  good  results. 

B.  pumila,  L.    Low  or  Dwarf  Birch.    North  America. 

This  species  is  found  native  both  in  Manitoba  and  the  Territories,  and  where 
the  soil  is  fairly  moist  it  succeeds  well  when  transplanted.  It  makes  a  pretty  low- 
growing  tree  or  bush,  with  its  small  foliage  and  twigs  dotted  with  white.  It  is  quite 
hardy. 

Among  other  varieties  of  birch  which  have  been  tested  and  foimd  more  or  loss 
tender  are  the  following  : — 

B.  alba  fas^iata.    Pyramidal  Birch. 

B,  alba  pendula  Youngi.    Young's  Weeping  Birch. 

B.  alba  pendula  elegans.    Elegant  Weeping  Birch. 

B,  alba  purpurea.    Purple  Birch. 

B.  davurica.  Pall.,  from  North  Asia. 

B.  nigra,  L.    Biver  Birch.    United  States. 

B.  occidenialis.  Hook.    Canyon  Birch.    British  Columbia. 

B»  pcpuKfolia,  Marsh.    American  White  Birch. 

CABAOANA.    Siberian  Pea  Tree. 

Of  all  the  shrubs  which  have  been  brought  from  other  countries  to  tho  Canadian 
North-west  none  have  been  so  uniformly  hardy  under  all  circumstances  as  the  species 
of  Caragana,  all  of  which  as  far  as  they  have  been  tested  have  proved  perfectly  hardy. 
They  are  handsome  shrubs,  with  beautiful  foliage  and  pretty  yellow  pea-shaped 
flowers  in  the  spring  followed  by  small  brownish  pods  which  give  an  abundance  of 
seed.    The  different  species  are  readily  grown  from  seed  which  should  be  sown  in  tho 
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autumn  or  early  in  the  spring.  If  well  cared  for  the  young  seedlings  g^row  rapidly 
and  produoe  strong  plants  the  first  season,  which  will  be  ready  to  plant  in  position  th«i 
year  following. 

Caragana  arborescens.  Lam.    Siberian  Poa  Tree.    Siberia. 

This  is  a  large  shrub  or  small  tree  growing  when  mature  from  12  to  15  feet  in 
height.  It  has  been  thoroughly  tested  in  many  parts  of  the  North-west  during  the 
past  fifteen  years  and  is  reported  everywhere  as  hardy,  in  exposed  as  well  as  in  shel- 
tered i>08itions.  It  has  been  widely  distributed  from  the  experimental  farms  among 
thousand  of  settlers  and  is  proving  very  useful  when  planted  either  as  single  specimens 
or  as  hedges. 

C  Chamlagu,  Lam.    From  China  and  Japan. 

This  is  a  smaller  growing  species  ranging  from  three  to  four  feet  in  height  It 
has  been  under  trial  for  the  past  four  years,  and  has  shown  no  evidence  of  winter 
killing. 

C.  frutescens,  DC.    Woody  Caragana.    Eussia  to  Japan. 

A  very  pretty  shrub  rarely  exceeding  three  to  four  feet  in  height,  handsome  both 
in  foliage  and  flower.  The  leaves  aro  compound  in  all  the  Caraganas,  in  C.  arborescens 
they  consist  of  four  to  six  pairs  of  leaflets,  whereas  in  this  species  there  are  only 
two  pairs.    This  has  been  tested  for  the  past  twelve  years  and  has  proved  hardy. 

0,  frutescens  pendula.    Pendulous  Woody  Caragana. 

This  differs  from  the  ordinary  form  of  the  Woody  Caragana  in  its  more  graceful 
habit  and  weeping  character.    It  is  also  quite  hardy. 

(7.  frutescens  mollis  glabra. 

Another  form  of  the  Woody  Caragana  which  has  been  found  quite  hardy  at  the 
North-western  farms. 

C.  grandiflora,  DC.    Large-floweied  Caragana.    Region  of  the  Caspian  Sea. 

This  also  is  one  of  the  lower  growing  species  of  Caragana,  seldom  exceeding  a 
height  of  four  or  five  feet.  It  is  distinguished  from  the  other  sorts  by  its  unusually 
large,  bright  yellow  flowers  which  give  it  a  handsome  appearance  in  the  spring..  .  This 
also  has  been  under  trial  for  about  12  years,  and  has  never  been  injured  by  winter. 

C  pygmaea,  DC.    Dwarf  Caragana.    Caucasus  to  Himalaya. 

The  Dwarf  Caragana  is  a  very  low  growing  form,  from  1}  to  3  feet  in  height,  with 
very  small  foliage  and  small  flowers.  It  makes  a  very  pretty  bush  and  is  attractive 
all  through  the  season.    It  is  quite  hardy. 


CABPINUS.    Hornbeam. 


Carpinus,  caroliniana,  Walt.   (==C.  americana,  Mich.).    Blue  Beech  or  American 
Hornbeam.    North  America. 

This  has  been  several  times  tried  at  both  Brandon  and  Indian  Head,  but  the  trees 
have  been  invariably  killed  back,  usually  to  the  ground  every  winter,  and  in  the  course 
of  three  or  four  years  have  died. 
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CARYA.    HiCKOBT. 


Carya  alba,  Nutt    Shagbark  Hickory.    North  America. 

This  tree  has  been  thoroughly  tested  at  both  the  Norih-west  farms,  and  has  invari- 
ably died  the  first  winter  after  planting. 


CA8TANEA.    Chestnut. 
Castanea  dentata,  Borkh.    American  Chestnut.    North  America. 
C  saliva.  Mill.    Euroi)ean  Chestnut.    South  Europe. 

Both  of  these  yarieties  of  Chestnuts  hare  been  tried  and  found  too  tender,  none 
of  the  yoimg  trees  having  survived  the  winter. 

OATALPA. 

Caialpa  cordifolia,  Jaume.    Western  Catalpa.    Western  Kentucky  and  Tennessee. 

0.  hyhrida,  (Teas')     Teas'  Hybrid  Catalpa. 

C.  Kaempferi,  S.  &  Z.    Japanese  Catalpa.    Japan. 

Many  young  trees  of  each  of  these  species  have  been  planted  at  the  North-west 
farms,  but  in  no  instance  have  they  survived  the  winter. 

CELA8TRU8.    Bittersweet. 

Celastrus  ariicidatiu,  Thunb.    Japanese  Bittersweet. 

This  climber  has  been  under  trial  during  the  past  five  years,  and  while  most  of 
the  specimens  planted  have  been  killed  back  more  or  less  during  the  winter,  they  have 
been  found  quite  hardy  near  the  base,  and  have  made  good  g^rowth  during  the  summer. 
It  is  quite  probable  that  this  species  may,  after  a  time,  become  acclimated  and  useful. 

C.  seandena,  L.    Climbing  Bittersweet.    North  America. 

This  is  a  handsome  climber  which  is  found  growing  wild  in  some  parts  of  Mani- 
toba, and  is  common  in  the  neighbourhood  of  Birdshill,  a  few  miles  east  of  Winnipi^g 
It  has  been  found  quite  hardy  at  Brandon,  and  although  some  specimens  have  killed 
back  more  or  less  at  Indian  Head,  it  may  be  regarded  as  practically  hardy  there  also. 
It  is  of  sturdy  habit  and  bears  small  greenish  flowers,  which  are  succeeded  by  clusters 
of  orange-coloured  berries. 

OELTIS.    Hackberry. 

Celtis  oeeiderUalis,  L.    Hackberry.    North  America. 

Although  this  tree  is  found  growing  wild  in  some  parts  of  Minnesota,  it  has  not 
been  entirely  hardy  in  the  Canadian  North-west  At  Brandon  it  has  been  tested  for 
the  past  ^Ye  years,  and  while  some  specimens  have  passed  the  winters  uninjured,  others 
have  been  killed  back,  some  at  the  tips  only,  others  as  much  as  one-half  their  height. 
At  Indian  Head  the  specimens  under  test  have  been  killed  to  near  the  ground. 
Further  trials  are  being  made  with  specimens  grown  from  seed  collected  in  Minnesota. 
The  foliage  of  this  tree  is  very  susceptible  to  frost 


CEPHALANTHUS.    Button  Bush. 

Cepfidlanihus  occidentalis.    Button  Bush.    North  America. 

This  interesting  shrub,  so  hardy  throughout  the  eastern  part  of  Ontario,  is 
tender  both  at  Brandon  and  Indian  Head,  and  is  usually  killed  to  the  ground  each 
winter. 

CERciDIPHYLLUM. 

Cercidiphyllum  Japonicum,  S.  &  Z.    Katsura  Tree.    Japan. 

This  is  a  valuable  timber  tree  in  Northern  Japan,  which  has  proved  hardy  in 
Ottawa.    It  is,  however,  tender  in  the  North-west,  and  has  never  survived  a  winter. 

CLEMATIS.    Virgin's  Boweb. 

In  this  group,  which  consists  largely  of  climbing  vines,  there  are  several  which 
are  hardy  and  useful  in  the  Canadian  North-weat. 

Clematis  Ugusiicifolia,  Nutt.    Western  Canada  and  United  States. 

This  species  is  found  growing  wild  in  river  valleys  in  Alberta,  also  through  the 
dry  districts  of  central  British  Columbia.  It  is  a  strong  growing  climber,  and  is 
well  adapted  for  the  adornment  of  porches  and  verandahs.'  It  ia  quite  hardy  at  Bran- 
don and  Indian  Head,  and  has  been  grown  successfully  for  some  years  as  an  orna- 
mental climber  at  Calgary.  The  flowers  are  small  and  white,  and  are  produced  in 
abundance,  and  in  seed  the  vines  are  quite  ornamental,  being  covered  with  masses 
of  silky  material  made  up  of  the  feathery  tails  which  spring  from  the  base  of  the 
seeds. 

(7.  recta,  L.    Erect  Clematis. 

This  may  be  more  correctly  classed  as  a  herbaceous  perrenial  than  a  shrub.  It 
may,  however,  be  more  convenient  to  treat  of  it  here.  This  Clematis  dies  to  the 
ground  every  year,  and  sends  up  strong  shoots  in  spring,  which  grow  to  a  height  of 
about  three  feet,  when  their  tips  become  covered  with  masses  of  white  sweet  scented 
flowers.  This  has  proved  hardy  both  at  Brandon  and  Indian  Head,  and  if  protected 
in  winter  by  &  mulch  of  manure  or  straw,  would  probably  succeed  in  any  part  of  the 
North-west. 

C.  virgimana,  L.    Virgin's  Bower.    Canada,  United  States. 

This  native  eastern  species,  which  is  highly  ornamental  when  in  bloom,  has  been 
tried  with  some  success  at  the  North-western  farms.  The  wood  is  not  entirely  hardy, 
and  is  usually  killed  back  more  or  less  in  winter,  but  it  makes  a  vigorous  growth  from 
near  the  ground  and  blossoms  freely  during  th©  summer.  The  flowers  are  small, 
white  and  fragrant,  and  the  masses  of  silky  seed  tails  which  cover  the  vine  in  the 
autumn  gives  it  an  attractive  appearance  at  that  season  also. 

C.  vifalha,  L.     Traveller's  Joy.     Europe. 

The  wood  of  this  vine  has  also  been  more  or  less  killed  by  winter  in  the  North- 
west, but  as  it  sends  up  in  spring  strong  shoots  from  near  the  base  which  grow  very 
rapidly,  the  partial  winter  killing  to  which  it  is  subject  does  not  much  lessen  its 
value.  In  this  species  the  flowers  are  white  with  a  sweet  almond  scent,  but  the  vine 
is  about  two  weeks  later  in  blooming  than  the  Virgin's  Bower. 
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(7.  viHceUa,  L.    Vine  Bower.    Europe. 

In  this  species  the  flowers  are  larger  and  drooping  and  vary  in  colour  from  a  pale 
purple  to  a  dull  hlue,  and  occasionally  are  of  a  dull  rose  colour.  The  wood  of  this 
▼ine  is  also  more  or  less  injured  hyds^inter,  hut  the  haso  of  the  plant  and  the  roots 
are  hardy,  the  growth  in  summer  is  rapid  and  it  sometimes  blooms  freely  before  the 
season  is  far  advanced. 

C.  paniculaia,  Thunb.    Japan. 

C,  moniana.  Wall.    Mountain   Clematis.    Himalaya. 

Both  these  species  have  been  tried,  but  they  are  too  tender  to  endure  the  climate. 

COLUTEA. 

Coluiea  arborescens,  L.    Bladder  Senna.    Mediterranean  region. 

This  shrub,  which  is  rather  tender  at  Ottawa,  has  been  tried  in  the  North-west, 
but  has  invariably  died  the  following  winter. 

C0RNV8.    Dogwood. 

Among  the  many  varieties  of  Dogwood  in  cultivation  there  are  several  which 
succeed  well  in  the  North-wwt. 

Comus  alba  stbirica,  L.C.     Siberian  Dogwood. 

This  is  a  rather  handsome  shrub,  with  good  foliage  and  numerous  clusters  of 
small  white  flowers  during  the  summer,  succeeded  by  white  or  lead  coloured  berries. 
The  branches  and  twigs  of  this  shrub,  which  in  summer  are  greenish  or  dull  reddish, 
assume  a  brilliant  red  colour  during  the  winter  which  forms  a  striking  contrast  with 
the  pure  white  snow.  This  has  been  tested  for  the  past  seven  years  at  both  the 
western  farms  and  found  to  be  hardy. 

C.  alba  stbirica  variegata.    Vari^ated  Siberian  Dogwood. 

This  is  a  form  of  the  Siberian  Dogwood  with  very  pretty  variegated  leaves,  which 
ore  blotched  and  striped  with  silver.  This  shrub  has  not  proved  entirely  hardy,  the 
sununer  growth  has  been  rather  feeble  and  the  wood  has  usually  winter  killed  to  the 
extent  of  one-half  and  sometimes  it  has  been  killed  to  the  ground. 

C.  Baileyi,  C.  &  E.    North  America. 

In  foliage  and  habit  this  variety  resembles  the  Siberian  Dogrwood.  It  has  not,  how- 
ever, shown  itself  quite  so  hardy.  The  wood  has  usually  been  winter  killed  at  the 
tips,  but  not  to  a  sufiicient  extent  to  interfere  with  its  value  as  an  omamontal  object 
in  the  shrubbery  border. 

C.  stolonifera,  Michx.    Bed  Osier  Dogwood.    North  America. 

This  shrub  is  found  native  in  Manitoba  and  the  North-west  Territories  where  it 
grows  freely  in  ravines  and  coulees.  Its  foliage  is  good  and  its  form  attractive. 
The  flowers  are  white  and  borne  in  flat  clusters,  succeeded  by  white  berries.  A 
very  nice  hedge  may  be  made  of  this  shrub  by  growing  young  plants  in  the  garden 
from  the  seeds  in  the  berries  and  planting  them  out  when  two  years  old  in 
a  single  row  a  foot  apart.  They  may  also  be  transplanted  from  the  woods.  In  this 
species  the  branches  also  became  quite  red  in  the  winter,  but  they  do  not  assume  as 
brilliant  a  colour  as  those  of  the  Siberian  Dogwood* 


16 

The  Jirarieties  of  Comus  which  have  been  tried  at  the  North-west  farms  and  found 
tender  are  : — 

C.  alba  stbirica  elegantissima. 

C.  alba  stbirica  SpoBthii.    Golden-leaved  Dogwood.    See  Plate  III.,  fig.  1. 
C.  amomum.  Mill.    Known  also  as  C.  $ericea,  L.    North  America. 
C,  aangyiinea,  L,    Eed-Branched  Dogwood.    Europe. 

The  two  first  named  have  usually  killed  outright  the  first  winter,  while  the  two 
latter  have  generally  had  their  wood  killed  back  one-half,  and  frequently  to  near  the 
ground. 

COBYLUS.    Hazel  Nut. 

The  two  species  of  wild  hazel  nut  found  in  Eastern  Canada  grow  plentifully  iu 
Manitoba  and  the  Territories,  and  when  young  bushes  are  transplanted  to  the  shrub- 
bery or  grown  from  nuts  they  make  very  shapely  specimens. 

Corylua  americana,  Walt.    Common  Hazel  Nut.    North  America. 

This  is  much  the  commonest  species,  and  is  found  in  abundance  in  many  parts 
of  the  North-west.  In  this  species  the  nut  is  not  entirely  covered  by  the  husk,  but 
shows  through  1at  the  tip. 

C.  rostrata.  Ait.    Beaked  Hazel  Nut.    North  America. 

In  this  species  the  husk  or  covering  of  the  nut  is  much  longer,  and  not  only 
entirely  covers  the  nut,  but  extends  considerably  beyond  it,  becoming  beak-shaped  at 
the  tip.    Both  these  species  are  quite  hardy  in  most  parts  of  the  North-west. 

C0T0NEA8TER. 

The  Cotoneasters  are  handsome  shrubs,  of  which  quite  a  number  are  being  tested. 
Three  of  these  appear  to  be  quite  hardy,  both  at  Brandon  and  Indian  Head. 

Coi(mea8ier  acutifolia,  Turcz.    Sharp-leaved  Cotoneaster.    Mongolia. 

This  has  been  under  trial  at  the  North-west  farms  for  six  years,  and  only  once 
during  this  period,  in  1900,  has  it  been  at  all  injured  by  winter,  and  then  it  was 
only  killed  slightly  at  the  tips.  The  bush  is  compact  in  form  and  the  leaves  glossy 
and  pointed.  It  blooms  freely  in  the  spring,  but  the  flowers  are  small;  later  in  the 
kseason  the  bush  is  ornamented  with  black  berries. 

C,  integerrima.  Medic.    Common  Cotoneaster.    Mountains  of  Europe. 

This  has  been  under  trial  for  the  past  seven  years,  and  has  proved  entirely  hardy. 
In  this  species  the  leaves  are  more  rounded  and  less  glossy ;  the  bush  is  also  more  open 
in  habit.  The  flowers  are  small,  but  the  berries  are  red;  lliey  are  produced  in  abund- 
ance and  h«ng  on  the  bushes  all  winter. 

C,  tomentosa,  lindl.    Alps. 

In  this  sx)ecies  the  leaves  are  downy  on  the  underside;  they  are  pointed  but  not 
glossy.    The  bush  has  an  upright  habit  of  growth,  and  the  berries  are  bright  red. 

These  shrubs  are  not  only  ornamental  when  grown  singly,  they  also  make  very 
nice  hedges.  For  this  purpose  the  young  bushes  two  years  from  seed  should  be 
planted  a  foot  apart  and  trimmed  once  or  twice  a  year  to  make  the  growth  compact 


[PhoUiB.  I>y  C.  R  Saundsn 
~3pisa£a  Vas  HouTOt  2.— LoNiCBHA  Tatarica  alba. 

— ViBUBNUH   UK.NTATUU.  4.— LONICKBA   AlBKKTI. 

— ElAEAONUS  AiUBNTKA.  6.— SHUHOA   VULQABIS  DR.    MAILLOT. 
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They  are  all  easily  grown  from  leed,  but  frequently  the  leed  does  not  germinate  untQ 
the  second  season  after  sowing. 


CBAT^QUS.    Hawthobn. 

There  are  several  species  of  thorn  which,  have  proved  useful  additions  to  tlie 
collections  of  shrubs  at  the  North-west  farms,  as  they  are  both  attractive  and  hardy. 

Craiasgus  chlorosarca,  Maxim.    Manchuria. 

This  thorn  is  also  known  under  the  name  of  C  tanguinea  Schroederi,  It  bears 
pinkish  white  clusters  of  blossom  in  spring,  and  is  very  handsome  when  in  bloom. 
Its  red  berries  in  the  autumn  are  also  ornamental.  This  species  has  been  under  trial 
for  the  past  six  or  seven  years,  and  although  it  has  on  one  or  two  occasions  been 
slightly  injured  in  winter  at  the  tips,  it  may  be  regarded  as  practically  hardy. 

(7.  coccinea,  L.    Scarlet  Haw.    Canada,  Eastern  States. 

This  handsome  species,  so  common  in  fields  in  the  East,  is  also  found  native  in 
Manitoba,  and  its  white  clusters  of  bloom  in  the  spring  and  later  its  bright  scarlet 
fruit,  are  frequently  seen  in  the  coulees  and  ravines  where  native  shrubs  find  shelter. 
It  is  found  from  Winnipeg  to  near  the  Bocky  Mountains.  At  both  the  western  farms 
this  has  been  tested  in  cultivation  and  found  quite  hardy. 

C,  oxyacantha  sibirica,    Siberia. 

This  is  a  Siberian  form  of  the  English  hawthorn,  which  has  been  under  trial  for 
five  years.  At  Indian  Head  there  are  specimens  from  five  to  six  feet  high  which  have 
made  strong  growth  and  been  quite  hardy.  At  Brandon  the  specimens  are  some- 
what smaller,  but  they  have  wintered  equally  welL 

(7.  $anguinea,  PalL    Siberia. 

This  species  has  also  stood  the  North-west  winters  well  for  the  past  five  or  six 
years.  It  has  grown  quite  vigorously  at  Brandon,  and  some  specimens  have  attained  a 
height  of  four  feet  at  Indian  Head. 

There  are  several  other  species  of  thorn  \mder  trial,  some  of  which  will  probably 
prove  hardy.  The  common  English  hawthorn,  also  the  double  red  and  double  white 
yarieties  have  been  tried  but  these  are  all  too  tender  for  that  dimate. 


CYTI3U8.    Bboom. 

In  this  interesting  family  of  low  growing  and  free  blooming  shrubs  there  are 
several  species  quite  useful  for  cultivation  in  the  North-west.  While  their  wood  is 
not  entirely  hardy  it  is  usually  hardy  towards  the  base  and  the  roots  pass  the  winter 
uninjured.  In  the  spring  rapid  growth  takes  place  from  those  parts  of  the  branches 
which  have  escaped  injury,  the  bush  soon  assumes  a  shapely  form,  and  ia  covered  with 
flowers  later  in  the  season. 

Cyii^us  capitatus,  Jacq.    Europe. 

Quite  a  number  of  specimens  of  this  species  are  now  growing  both  at  Brandon 
and  Indian  Head.  A  seven  years'  trial  has  shown  that  they  are  usually  killed  at  tlie 
tips,  and  sometimes  to  the  extent  of  one-half.  Occasionally  they  are  killed  to  tlio 
pround,  but  they  make  new  growth  from  the  base  and  the  bushes  are  covered  with 
their  yellow  pea-shaped  blooms  before  the  season  is  over. 

889— d 
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0.  purpureuB,  Scop.    European  Alps. 

In  this  species  tlie  flowers  are  purple  and  are  borne  in  abundance.  Although  this 
is  probably  not  quite  so  hardy  as  0.  capiiatus,  it  makes  a  very  handsome  bush  when 
in  flower,  and  aldiough  it  may  be  killed  to  the  ground  in  the  spring,  it  usually  flowers 
well  later  in  the  season. 

The  following  species  have  also  be^n  under  trial  for  several  years,  and  although 
they  appear  to  be  somewhat  less  hardy  than  those  above  named  they  may  serve  a  use- 
ful purpose,  especially  in  sheltered  spots  : — 

0.  hirsutus,  L. 

* 

(7.  nigricans  longispicalus. 

0.  sessilifolius,  L.    These  all  have  yellow  flowers. 

DEUTZIA. 

The  Deutzias  are  very  beautiful  shrubs,  especially  when  in  bloom,  but  unfortu- 
nately none  of  them  are  hardy  enough  to  ^idure  the  winter  in  the  North-west  The 
following  species  have  been  thoroughly  tested  and  they  have  all  been  winter  killed. 
Most  of  the  Deutzias  have  been  brought  from  Japan  or  China. 

Deuizia  gracilis.    S.  &  Z. 
Deutzia  gracilis  variegata. 
Deutzia  Fortunei, 
Deuizia  hybrida  Wellsiu 


DIE  RV ILL  A.   Weigelu. 

The  Weigelias  also  are  mostly  Japanese  shrubs  which  have  seldom  proved  en- 
tirely hardy  at  Ottawa.  One  of  the  hardiest  varieties  in  the  East  is  D,  florida  Sieboldii, 
but  this  on  trial  has  been  found  too  tender  for  the  Xorth-west. 

There  is  a  native  species  of  Diervilla,  which  although  much  less  beautiful  than 
the  Weigelias  is  well  worthy  of  cultivation. 

Diervilla  Lonicera,  Mill,  also  known  as  D,  irifida. 

This  species  is  reported  by  Macoun  to  be  a  common  native  shrub  from  the  island 
of  Anticosti  in  the  east  to  the  Red  Deer  River  in  the  North-west.  It  is  found  *  in  dry, 
rocky  fields,  along  fences  in  dry  thickets,  and  also  along  the  gravelly  banks  of  rivers.' 
The  specimens  tried  in  the  North-west  have  been  nursery  grown  and  imported  from 
Europe.  These  have  proved  hardy  in  some  instances,  but  in  others  they  have  been. 
killed  back  one-half  and  sometimes  to  the  ground.  They  make,  however,  a  vigorous 
growth  from  the  roots  and  produce  their  yellow  flowers  in  terminal  clusters  later  in 
the  season.  If  this  shrub  were  grown  from  seed  produced  in  the  North-west,  it  would 
in  all  probability  be  entirely  hardy  in  cultivation. 

EL2EA0NU8.    Olive. 

The  shrubs  or  small  trees  belonging  to  this  genus  are  very  ornamental.  The 
foliage  and  fruit  is  of  a  silvery  white — the  flowers  are  small  and  yellow,  fragrant,  and 
produced  in  great  abundance. 
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ElcBognus  angustifolia,  L.    Eussian  Olive.    Europe. 

The  ordinary  European  form  of  this  tree  comes  from  the  Mediterranean  region 
and  the  Orient.  Obtained  from  these  sources,  this  shrub  is  usually  tender  in  the 
North-west,  but  there  is  a  hardy  form,  apparently  of  the  same  species,  which  has  been 
brought  from  the  northern  parts  of  Russia,  and  specimens  obtained  from  that  source 
are  quite  hardy  in  the  Canadian  North-west. 

Many  of  the  specimens  tested  at  Brandon  and  Indian  Head  were  grown  from 
seed  ripened  at  the  Experiment  Station,  Brookings,  South  Dakota.  These  hare  made 
satisfactory  growth  and  are  quite  hardy.  The  Russian  Olive  can  also  be  grown  from 
cuttings,  just  as  currants  are  grown,  from  short  pieces  of  the  wood  of  the  previous  year. 

E,  argentea,  Pursh.    Wolf  Willow,  Silver  Berry.    North  America. 

This  pretty  shrub  is  found  in  great  abundance  in  many  parts  of  Manitoba  and 
t^ie  North-west  Territories.  In  its  wild  state  it  is  usually  of  small  growth,  has  a 
straggling  habit  and  sends  up  suckers  freely.  It  frequently  grows  in  large  patches, 
which  when  in  bloom  in  the  spring  fill  the  air  with  their  fragrance.  In  cultivation, 
it  makes  a  bushy  and  handsome  specimen,  (see  Plate  II,  fig.  5)  which  with  its  shining 
silvery  foliage  is  a  striking  object  on  a  lawn.  It  has,  however,  the  objectionable  habic 
of  suckering.  For  this  reason,  it  is  not  suitable  for  a  cultivated  border,  but  on  a 
grassy  lawn  the  underground  roots  can  seldom  force  their  shoots  through  the  sod. 
This  shrub  is  entirely  hardy  in  cultivation. 

The  following  species  have  been  tried  and  found  too  tender  : — 

E.  macrophyUa,  Thunb.    China  and  Japan. 

E,  mvltiflara,  Thunb.  China  and  Japan.  This  latter  species  is  also  known  aa 
Elceagnvs  edulis* 


EU0NYMU8.    Spindlk  Trek. 

Most  of  the  species  forming  this  group  are  shrubs  which  bear  small  greenish 
flowers  in  the  spring,  succeeded,  later  by  scarlet  berries.  None  of  the  si>ecies  yet 
tested  are  entirely  hardy  in  the  Canadian  North-west^ 

Euonymus  atropurpureus,  Jacq.    Burning  Bush. 

This  species,  which  is  a  native  in  western  Ontario,  has  been  tried  for  the  past 
seven  or  eight  years  both  at  Brandon  and  Indian  Head.  In  every  instance  the  wood 
has  been  killed  back  more  or  less  in  winter,  sometimes  one-half  and  occasionally  to 
near  the  ground.    Under  such  disadvantages  this  shrub  does  not  make  much  progress. 

E.  eiiropcBiie,  L.    Common  Spindle  Tree.    Europe* 

The  European  Euonymus  has  also  been  tried  with  similar  results,  the  proper tic^n 
of  winter-killing  usually  ranging  from  one-half  to  three-fourths.  A  Russian  form 
of  the  European  species  which  was  introduced  many  years'  ago  by  Prof.  J.  L.  Budd, 
of  Iowa,  under  the  name  of  Russian  Euonymus  seems  to  be  no  hardier  in  the  Canadian 
North-west  than  the  ordinary  form. 

E.  nanus  ohovatus. 

This  is  a  species  from  the  Northern  Caucasus,  which  has  been  tried,  but  found 
no  hardier  than  the  two  previously  referred  to. 

J5.  linearis  is  also  under  test,  but  has  not  been  grown  long  enough  to  determine 
its  position  as  to  hardiness. 
839— 2J 
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EXOCEOBDA. 

Exochorda  grandiflora,  LindL    China. 

This  shrub,  which  makes  such  a  handsome  and  free  flowering  specimen  in  the 
Niagara  district  in  Ontario,  has  been  tested  at  Brandon,  but  has  never  survived  a 
winter. 

FAQU8.    Beech 

Neither  the  American  nor  European  beech  has  been  found  hardy  enough  to  en- 
dure the  winters  in  the  North-west  country.  Both  have  been  tried  several  times  during 
the  past  twelve  years,  but  in  no  instance  have  they  survived  a  winter. 

FBAXINUS.    Ash. 

FraxintLs  americanus,  L.    White  Ash.    North  America. 

The  limits  of  distribution  of  this  species  in  Canada  is  given  by  Macoun  as  from 
Cape  Breton,  N.S.,  in  the  east,  to  Owen  Sound,  Ont.,  in  the  west.  Several  hundred 
specimens  of  white  ash  trees  of  different  ages  have  been  tried  during  the  past  fourtixjn 
years  both  at  Brandon  and  Indian  Hoad,  and  a  very  large  proportion  of  them  have 
gradually  died  from  successive  winter  killing.  The  few  survivors  appear  now  to  be 
almost  hardy,  occasionally  specimens  will  be  killed  back  more  or  less,  while  in  other 
seasons  they  appear  to  pass  the  winter  uninjured. 

# 

F.  pennsylvanica.  Marsh.    Red  Ash.    North  America. 

This  species  is  found  native  in  Canada  over  a  very  large  area,  extending  from 
Halifax,  Nova  Scotia,  to  the  Red  Deer  River  at  the  head  of  Lake  Winnipegosis,  Lat. 
63.  The  red  ash  has  been  planted  in  considerable  numbers  at  both  the  western  farms, 
the  young  trees  sent  there  having  been  grown  in  the  east.  A  large  proportion  have 
lived,  and  when  once  well  established  they  appear  to  be  quite  hardy.  If  grown  from 
seed  ripened  in  the  North-west  they  would  no  doubt  be  hardy  from  the  beginning.  If 
the  4>ranches  of  this  tree  are  trimmed  up  so  as  to  expose  the  bark  of  the  trunk  to  the 
action  of  the  sun,  it  is  liable  to  sunscald,  which  sometimes  seriously  interferes  with  its 
growth. 

F,  pennsylvanica  lanceolata,  Sargent.  Green  Ash. 

The  green  ash  is  also  a  very  widely  distributed  species.  It  is  common  from 
Ontario  to  Fort  Ellice  in  the  North-west  Territories,  and  is  specially  abundant  in 
river  valleys.  It  closely  resembles  the  red  ash,  and  both  sorts  are  readily  grown  from 
seed.  Large  quantities  of  these  trees  have  been  grown  at  the  western  experimental 
farms  from  seed  collected  in  the  river  valleys  in  the  Territories.  They  have  been 
grown  to  form  wind  breaks  on  the  farms,  and  have  been  distributed  in  large  numbers 
among  farmers.  All  the  trees  from  this  source  have  been  found  quite  hardy  ;  they 
are,  however,  slow  growers. 

F.  nigra,  Marsh.  Black  Ash.    Canada,  United  States. 

The  black  ash  is  found  native  in  Canada  from  Anticosti  to  Fort  William  on  the 
western  side  of  Lake  Superior,  also  on  the  Nepigon  river  and  on  the  east  side  of  Nepi- 
gon  Lake.  Young  trees  of  this  species  have  been  repeatedly  sent  from  Ontario  to  the 
western  experimental  farms,  but  only  a  small  proportion  of  them  have  survived. 
Some  which  have  lived  through  several  winters  have  gradually  reached  a  fair  degree 
of  hardiness.  Much  better  success  has  been  had  with  young  trees  brought  from  Fort 
Wiliam  on  Lake  Superior,  snch  trees  have  been  quite  hardy  both  at  Brandon  and 
Indian  Head,  and  are  making  very  fair  growth. 
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The  following  species  of  ash  haye  also  been  tried,  bnt  haye  been  found  too  tender 
for  the  North-west  dimate  : — 

F.  longicuspis,  S.  &  Z.    Japan. 

F.  quadrangulata,  Michx.    Blue  Afih.    Western  Ontario  and  United  States. 

GENISTA.    Greenwood. 

None  of  the  mombers  of  this  family  haye  been  found  hardy  in  the  North-west. 
Genista  tinctoria,  Djeis*  Green  Weed,  has  been  tried  seyeral  times,  but  has  never  sur- 
vived a  winter.  In  1900  a  Siberian  fornix  G.  tinctoria  sibirica,  was  obtained  and 
forwarded  for  test.  This  variety  has  thus  far  proved  hardy  at  the  roots,  but  the  young 
shrubs  have  been  killed  to  the  ground  each  winter. 

GLEDIT8CEIA,    Honey  Locust. 

Oledischia  triacantkos,  L.    Honey  Locust,  North  America. 

This  tree  which  has  been  so  much  used  as  a  hedge  plant  in  western  Ontario,  id 
not  hardy  enough  to  endure  the  climate  of  Manitoba  or  the  Territories.  Some- 
times newly  planted  si)ecimens  in  sheltered  spots,  and  small  enough  to  be  covered 
by  snow  in  winter,  have  survived  for  a  season,  but  these  have  usually  died  tlie  follow- 
ing year. 

GYMNOCLADUS. 

GymnocladvA  Canadensis.    Kentucky  Coffee  Tree.    North  America. 

Several  hundred  specimens  of  this  tree  have  been  tried  at  both,  the  western  farms 
under  varying  conditions.  A  very  large  proportion  of  them  have  died  the  first  winter. 
A  few  have  survived  for  a  year  or  two,  making  a  short  stunted  growth  in  the  summer 
which  would  be  killed  back  during  the  winter. 

The  following  shrubs  have  been  tested  and  found  too  tender  for  the  North-west 
climate  : — 

Eamamelis  virginica,  L.    Witch  Hazel.    Eastern  North  America. 
EippopTicB  rhamnoides,  L.     Sea  Buckthorn.    Europe. 
Hypericum  calycinum,  L.    Large  calyxed  St.  John's  Wort.    Europe. 
H.  hircinum,  L.    Goat-scented  St.  John's  Wort.    Mediterranean  region. 

EUMULU8  LUPULU3,  L.    Hop. 

The  Hop  is  a  hardy  native,  which  makes  a  good  climber  to  form  shelter  on  a 
trellis,  or  covering  for  the  lattice  work  of  a  verandah.  It  has  been  tried  both  at 
Brandon  and  Indian  Head  and  found  hardy.  The  European  sorts  of  hops  have  also 
proved  hardy  at  these  farms 

HYDRANGEA. 

Hydrangea  paniculata  grandiflora,  S.  &  Z.     Japanese  Hydrangea. 

The  Japanese  Hydrangea  has  been  repeatedly  tried  at  both  the  western  farms, 
and  although  it  sometimes  SBrvives  the  winter,  it  is  frequently  killed  back,  and  pomc- 
times  to  the  ground.    It  is  a  very  free  blooming  shrub,  and  when  it  does  survive  it 
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always  makes  an  effort  to  flower,  but  any  flowers  yet  seen  in  the  North-w^ost  on  this^ 
shrub  have  been  small  and  puny  when  compared  with  the  large  clusters  of  bloom 
grown  in  the  east.  This  shrub  succeeds  best  in  a  moist  climate,  and  the  North-west 
air  is  dry;  under  such  circumstances,  vigorous  growth  can  scarcely  be  expected.  By 
providing  careful  shelter  for  the  winter  and  g^iving  a  good  deal  of  attention  in  the 
way  of  watering  during  the  summer,  the  Japanese  Hydrangea  may  very  probably  be 
induced  to  grow  and  bloom,  but  without  such  care  success  is  very  doubtfuL 


JUQLANS. 

Juglana  cinerea,  L.     Butternut.     North  America. 

Juglans  nigra,  L.     Black  Walnut.     North  America. 

The  Butternut  and  Black  Walnut  have  both  been  thoroughly  tested  at  Brandon 
and  Indian  Head,  many  hundreds  of  young  trees  having  been  planted  under  varied 
conditions  as  to  shelter.  As  a  rule,  they  have  all  perished  the  first  winter.  Under 
exceptional  conditions  as  to  shelter,  an  occasional  specimen  will  sometimes  survive 
for  one  or  two  seasons,  but  in  such  cases  the  growth  is  very  stunted  and  the  new 
wood  is  usually  filled  back  every  winter  to  near  the  ground. 

LIGUSTRUM.    Privet. 

As  a  class  tho  privets  are  too  tender  to  succeed  in  the  North-west;  there  is  one 
variety,  however,  which  is  hardier  than  the  others,  with  which  partial  success  has 
been  obtained.  This  is  known  as  the  Amur  Privet  Ligustrum  amurense,  Carr.,  which 
comes  from  the  Amur  region.  Some  seasons  this  seems  to  be  hardy,  while  at  other 
times  the  tips  of  •the  bushes  will  be  killed,  aud  occasionally  the  winter-killing  will 
extend  half  way  or  more  to  the  ground.  At  Brandon  it  has  been  tried  as  a  hedge 
and  while  some  specimens  have  had  their  wood  more  or  less  killed,  others  alongside 
have  been  uninjured. 

The  more  tender  sorts  which  have  been  tried  are  the  following,  and  none  of 
them  have  survived: — 

Ligustrum  sinense,  I/)ur.    Chinese  Privet.  China. 
L,  vulgare,  L.    Common  Privet.    Europe. 
I/,  vulgare  fol,  aureis,  Yar.    Golden  Privet. 

LONICEBA.    Honeysuckle. 

The  Honeysuckle  group  includes  some  climbers,  with  a  large  number  of  bush 
varieties,  and  most  of  the  bush  fonns  are  very  hardy  and  well  adapted  for  cultivation 
in  the  North-west  country.  They  flower  very  freely  in  the  early  spring,  and  the 
flowers  vary  in  tint  from  pure  white  through  different  shades  of  rose  to  red.  They 
also  vary  much  in  size  and  are  succeeded  by  berries  most  of  which  -are  red, 

Lonicera  tpinosa,  Jacg.,  var.    Albcrlii,    Albert  RegePs  Honeysuckle.    Eastern  Turk- 
estan and  Siberia. 

This  is  a  low  growing  bush  with  narrow  leaves  and  fragrant  flowers  of  a  dull 
rose  colour.  It  has  been  tested  at  Indian  Head  for  twelve  years  and  has  shown  itself 
always  very  hardy.  It  is  a  most  desirable  shrub,  (see  Plate  *II,  fig.  4)  which  blooms 
during  the  latter  part  of  June. 
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L.  hella  airorosea.  A  medium-sized  busli,  very  free  flowering,  flowers  rosy. 
Hardy. 

L,  flava,  Sims. — Another  of  the  bush  forms  of  medium  size  with  yellow  flowers. 

L.  gracilipes,  Miq.  Japan.  A  shrubby  form  of  small  size,  with  pink  flowers  and 
small  leaves.    Hardy. 

L.  glauca.  Hill.  A  glaucous-leaved  climbing  honeysuckle  found  in  the  United 
States  and  Canada,  a  climber  with  yellow  flowers.  This  species  is  quite  ornamental 
and  very  hardy. 

L,  hirsuia,  Eaton.  Hairy  Honeysuckle.  A  bushy  shrub  with  orange  yellow 
flowers  found  in  Canada  and  the  United  States.    Hardy. 

Loniccra  Maacki,  Herd.  Maack's  Bush  Honeysuckle  is  a  pretty  species  and  a 
very  hardy  form.  This  is  a  native  of  Manchuria,  is  a  very  free  bloomer  and  the 
flowers  are  white. 

L.  Morrowi,  A.  Gray.-  Japan.  A  shrubby  species  which  bears  white,  or  yellowish 
white  flowers  in  great  profusion.    Hardy. 

X.  oblongifolia.  Hook.  North  America.  A  native  species  found  in  different 
parts  of  Manitoba.    Hardy. 

lu  Sibirica.    Another  hardy  bush  form  ;  a  free  bloomer  and  desirable. 

L.  ruprechtiana,  Eegel.  A  bush  honeysuckle  from  Manchuria,  with  white  or 
yellowish  white  flowers. 

L.  iatarica,  L.    Tartarian  Hon^ysuckleM 

L,  tatarica  alba.    (See  Plate  11,  flg.  2.) 

L.  tatarica  elegans, 

L,  tatarica  grandiflara. 

L,  tatarica  splendens^ 

These  are  all  large  growing  shrubby  forms  of  honeysuckle,  originally  from  Siberia, 
which  are  very  ornamental  They  flower  profusely  in  the  early  spring  and  the  flowers 
vary  in  size  in  the  different  forms,  they  also  vary  in  colour  from  white,  through 
shades  of  rose  to  red,  and  are  very  hardy. 

L,  Xylosteum,  L.  Upright  Fly  Honeysuckle  is  a  hardy  European  sort,  with  small 
creamy  white  flowers. 

Among  the. varieties  of  honeysuckle  which  have  been  tested  and  found  tender  in 
the  North-west  are  L.  periclymenum,  the  fragrant  English  Honeysuckle,  and  L. 
acmpervirens,  the  Scarlet  Trumpet  Honeysuckle,  both  very  desirable  climbers.  Thesa 
have  been  tried  several  times  at  both  the  North-west  farms,  but  have  not  survived. 


LTCIUM.   Matrimont  Vinb. 

Lycium  Chinense,  Mill.    Chinese  Matrimony  Vine,  China. 

This  is  a  robust  growing  woody  vine  which  sends  up  new  shoots  from  the  base  every 
year  which  grow  to  a  height  of  6  or  8  feet,  and  bear  along  the  greater  part  of  their 
length  purple  flowers  followed  by  brilliant  red  berries  which  adorn  the  vines 
until  winter.  Although  they  are  liable  to  kill  to  near  the  ground  in  winter  in  the 
iJorth-west,  they  send  up  vigorous  shoots  in  the  spring  which  flower  and  fruit  well 
during  the  summer. 
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L.  europcBum,  L.    Matrimony  Vine.    Mediterranean  region. 

The  European  Matrimony  Vine  resembles  the  Chinese  much  in  its  habit  of 
growth,  its  flowers  are  violet  coloured,  and  the  fruit  which  is  smaller  than  that  of  the 
Chinese  species,  is  bright  scarlet.  Well  established  plants  in  good  soil  will  often  make 
shoots  8  or  10  feet  long  in  a  single  season.  If  grown  in  the  shrubbery  border  or 
singly  on  the  lawn  they  should  be  tied  to  a  central  stake,  and  the  branches  allowed  to 
droop  from  this  to  the  ground. 


MENI8PEBMUM.    Moonseed. 

Menispermum  canadense,  L.    Canadian  Moonseed.    North  America. 

The  Canadian  Moonseed  is  a  woody  climber  which  in  the  North-west  is  usually 
killed  to  the  ground  in  winter,  but  sends  up  shoots  from  the  base  in  the  spring  which 
grow  rapidly  and  attain  a  considerable  height  before  the  season  closes.  The  roots  are 
thick  and  woody,  the  flowers  small,  greenish  yellow. 

M.  Dauricum,  DC.    Siberia  and  China. 

This  is  another  member  of  the  same  family;  it  closely  resembles  the  Canadian 
species,  but  is  perhaps  somewhat  hardier. 

MO  BUS.    Mulberry. 

The  only  species  of  mulberry  likely  to  succeed  in  the  Canadian  North-west  is  tlie 
Kussian  Mulberry  Morus  hyhridum.  This  has  been  thoroughly  tested  both  at  Brandon 
and  Indian  Head,  and  has  failed  owing  to  lack  of  hardiness. 

NEILLIA.      NiNEBARK. 

NeiUia  opulifolia,  B.  &  H.    Ninebark.    North  America. 

Thifl  was  formerly  grouped  with  the  Spiraeas  and  known  as  SpircBa  opulifoUa. 
It  is  native  in  the  western  part  of  Ontario,  and  in  the  North-west  is  usually 
found  to  be  quite  hardy.  It  forms  a  very  shapely  shrub  which  produces  in  the 
spring  clusters  of  small  white  flowers,  succeeded  by  purplish  seed  pods.  In  fourteen 
years  'trial  at  Brandon  it  has  only  once  suffered  from  winter,  that  was  in  1900,  when 
the  wood  was  killed  back  from  one-quarter  to  one-half  its  length.  At  Indian  Head 
it  has  been  tested  for  the  same  period  and  has  also  been  quite  hardy  except  in  1900, 
when  it  was  killed  back  about  one-half. 

N.  opulifolia  aurea.    Golden-leaved  Ninebark. 

This  is  a  golden-leaved  variety,  which  ia  very  handsome  and  attractive,  especially 
in  the  spring  when  its  golden  hue  is  brightest;  later  in  the  season  the  golden  tint 
fades  more  or  less,  becoming  yellowish  green.  This  seems  to  be  quite  as  hardy  a^ 
the  ordinary  green  form.  Both  sorts  have  been  tried  for  many  years  and  have  never 
been  injured  by  winter  except  in  1900. 

OSTBYA.    Hop  Hornbeam,  Ironwood. 

Oairya  virginica,  Willd.    Ironwood.    Ncith  America. 

The  Ironwood  is  found  in  many  parts  of  Eastern  Canada  and  the  United  States, 
extending  as  far  west  as  Minnesota.    Many  specimens-  grown  in  the  east  have  been 
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planted  both  at  Brandon  and  Indian  Head,  and  they  have  usually  been  killed  back 
more  or  less  every  winter,  sometimes  at  the  tips  only,  at  other  times  half  way  or  to 
near  the  base,  and  occasionally  they  have  been  injured  so  much  as  to  cause  their 
death.  Some  young  trees  grown  from  seed  ripened  in  Minnesota  have  proved  con- 
siderably hardier  and  have  come  through  the  past  threa  or  four  winters,  almost 
uninjured.  Young  trees  grown  from  eastern  seed  are  too  tender  for  the  North-west 
climate,  but  if  grown  from  seed  ripened  in  Minnesota  it  is  probable  that  they  will, 
as  a  rule,  prove  fairly  hardy  in  sheltered  situations. 

PERIPLOCA. 

Periploca  grcsca,  L.     The  Greek  Periploca.     South-eastern  Europe. 

This  is  a  deciduous  twining  woody  vine  found  in  many  parts  of  Europe.  It  has 
been  tested  in  the  North-west  for  the  past  five  years,  and  although  it  is  killed  to  the 
ground  each  winter,  it  usually  makes  a  fair  growth  of  young  shoots  during  the  sum- 
mer. The  foliage  of  this  vine  is  handsome,  the  leaves  being  ovate  in  form  and  from 
three  to  four  inches  in  length. 


PEILADELPHUS.    Mock  Ooange. 

These  shrubs  are  also  known  under  the  name  of  Sweet  Syringa,  although  the  term 
Syringa  properly  belongs  to  the  Lilac.  There  are  many  different  sorts  of  Mock  Orange 
or  Philadelphus,  all  of  which  produce  in  spring  white  flowers  in  great  abundance. 
Some  of  these  have  a  strong  perfume  resembling  that  of  the  orange  blossom,  whilo 
ethers  are  almost  odorless.  When  in  bloom  these  shrubs  are  quite  an  ornament  in  the 
shrubbery  border.  In  the  North-west  they  are  all  too  tender  to  be  grown  with  success, 
unless  the  branches  are  bent  down  and  well  covered  with  soil ;  without  such  protection 
they  very  seldom  produce  any  flowers.  Some  seasons  the  wood  is  killed  to  the  extent  of 
one- third  to  one-half;  at  other  times  it  is  killed  to  the  ground.  The  roots,  however, 
are  hardy,  and  strong  shoots  are  sent  up  in  the  spring  which  make  good  growth  during 
the  summer. 

During  the  winter  of  1901-?;  two  of  the  varieties  under  test,  which  are  probably  a 
little  hardier  than  the  other  forms,  passed  through  the  winter  at  Brandon  with  less 
than  the  usual  amount  of  injury  and  P.  deutziaeflorua  and  P,  grandiflorus  each  pro- 
duced for  the  first  time  a  few  flowers.  By  giving  these  shrubs  the  protection  referred 
to  by  covering  them  with  soil  or  by  wrapping  with  straw  or  covering  with  a  box,  they 
may  be  so  far  preserved  as  to  admit  of  their  flowering  to  some  extent.  Most  of  the 
varieties  have  been  under  tost  for  from  six  to  sixteen  years. " 

The  following  are  the  sorts  which  have  been  under  trial: — 

Philadelphus  cordifolius,  Lange.    Heart-leaved  Philadelphus. 
F.  coronarius,  L.    Mock  Orange.    Asia. 

m 

P.  coronarius  foliis  aureis.    Golden-leaved  Mock  Orange. 

P.  coronarius  nana.    Dwarf  Mock  Orange. 

P.  deutziceftorus.    Deutzia-flowered  Philadelphus. 

P.  gordonianus,  Lindl.    British  Columbia.    Western  United  States. 

P.  grandiflorus,  Willd.    Large-flowered  Philadelphus.    Southern  United  States. 

P.  hirsutus,  Nutt.    Oregon. 

P.  hyhridus  Lemoinei.   .Boule  d' Argent. 

P.  inodorus  speciosus  grandiflorus. 

P.  Ketelerii,  fl,  pi.    Double  flowered  Philadelphus. 

P.  Satsumi,  Siebold.    Japan. 
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PLATANUS. 

Platanu^  occidenialia,  L.    American  Plane  Tree,  Buttonwood* 

1  his  beautiful  tree,  which  succeeds  so  well  in  Eastem  Ontario,  will  not  endure 
the  climate  of  the  North-west.  Some  hundreds  of  Bpecimena  have  been  planted  at 
the  two  western  farms,  under  different  conditions  as  to  shelter,'  but  none  of  them  have 
ever  survived  the  winter. 

POPULUS,    Poplar. 

The  poplars  are  a  most  useful  family  of  trees  in  the  North-west,  for  the  reason 
that  so  many  of  them  are  perfectly  hardy,  they  also  grow  very  rapidly  and  soon  make 
desirable  shelter.  In  Plate  iv,  fig.  I,  a  group  of  poplars  is  shown  in  the  Arboretum  a^ 
Icdian  Head.  They  are  also  easily  propagated  from  cijttings.  These  may  be  made 
from  the  growth  of  the  preceding  year  from  10  to  12  inches  in  length,  cut  off  to 
near  a  bud  at  each  end  and  buried  in  tho  soil  so  that  the  upper  bud  just  shows  above 
the  surface.  Such  cuttings  generally  produce  young  trees  from  three  to  four  feet 
high  before  the  end  of  the  season. 

Populus  halsamifera,  L.    Balsam  Poplar. 

This  la  a  very  hardy  native  tree  which  attains  a  large  size  as  far  north  as  the 
Mackenzie  River  and  endures  the  climate  well  in  all  parts  of  the  North-wost.  The 
Jeaves  are  rather  large,  ovate  and  pointed,  deep  groen  on  the  upper  surface  and  whitish 
bolow.  The  buds  of  this  tree  are  covered  with  a  sticky  gum  which  has  a  pleasant 
balsamic  fragrance.  From  its  sturdy  growth  this  tree  doos  good  service  in  the 
shelter  belt  planted  with  other  sorts. 

P.  halsamifera  suaveolefis. 

A  variety  of  the  balsam  poplar,  said  to  be  more  fragrant  than  the  common  form. 
This  tree  has  been  tried  both  at  Brandon  and  Indian  Head,  and  found  hardy. 

P.  heroUnensis,  DippeL 

This  is  one  of  the  best  of  the  Russian  Poplars.  It  was  first  planted  at  the  experi- 
mental farm  at  Brandon  in  1889  and  at  Indian  Head  in  1890,  and  has  shown  con- 
tinued hardiness  over  since.  It  is  a  vigorous  and  upright  grower,  with  rather  lar«:e 
foliage  and  is  proving  a  valuable  tree  for  the  North-west  country. 

P.  certinensia,  Hort. 

Like  P.  heroUnensis  this  is  a  Russian  variety  which  is  very  hardy.  It  has  besn 
under  continuous  trial  for  14  or  15  years,  and  has  nevor  shown  any  injury  from 
winter. 

P.  deltoidea.  Marsh.    Cottonwood.    North  America. 

Tho  Cottonwood  is  one  of  the  most  vigorous  and  rapid  growers  of  all  the  poplars, 
and  has  probably  been  more  largely  planted  on  the  prairies  than  any  other  species. 
This  is  found  native  in  the  North-west,  and  is  quite  hardy  in  all  the  settled  parts  of 
Manitoba  and  the  Territories.  During  recent  years  a  yellow  rust  or  fungus  has 
occurred  in  many  places  on  the  under  side  of  the  leaves  seriously  injuring  the  trees 
end  sometimes  causing  their  death.  An.  avenue  of  tjiese  trees  grown  at  Indian  Head 
is  shown  in  Plate  III  ^g»  6. 

P.  deltoidea  aurea.    Golden-leaved  Poplar. 

This  is  a  very  attractive  variety  with  golden  tinted  foliage.  It  has  been  tiested 
for  10  or  12  years  and  has  only  been  injured  by  wint6r  once,  which  was  iii  1900.  •  At 
that  time  several  were  killed  back  one  half  at  Brandon  and  others  were  killed  outright 
at  Indian  Head. 
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P.  laurifolia,  Leder.    Siberia. 

In  this  spedes  the  leaves  resemUe  those  of  the  latirsl  in  torm^  being  oya],  oblong 
and  pointed.  It  is  yery  haidy^  haying  stood  the  winters  at  Brandon  uninjured  for 
the  past  six  or  seven  years. 

P.  nigra,  L.    Black  Poplar.    Europe. 

The  European  black  poplar  has  been  tested  both  at  Brandon  and  Indian  Head 
for  the  past  five  years^  and  has  not  during  that  time  shown  any  injury  from  winter. 
This  is  also  a  rapid  grower.  The  leaves  are  of  a  light  grreen  colour,  slightly  notched  at 
their  edges,  and  the  branches  greenish  white. 

P.  nigra  Nolestiu 

A  vigorous  growing  form  of  the  black  poplar,  which  has  also  proved  quite  hardy 
in  the  North-west. 

P.  petrowsJcyana,  Sch. 

This  variety  has  been  under  trial  for  14  or  15  years  at  the  western  Experimental 
Farms,  and  has  proved  hardy  throughout. 

P.  tremuloides,  Michx.    American  Aspen.    North  America.       So  named  from  the 
tremulous  motion  given  to  the  leaves  by  the  slightest  breeze. 

This  is  one  of  the  most  widely  distributed  of  trees,  being  found  from  Labradoi 
in  the  east  to  the  Great  Mackenzie  Basin  in  the  far  north-west;  it  is  also  found  in 
Alaska.  The  leaves  are  rounded,  heart-shaped,  terminating  in  a  short,  sharp  point. 
The  tree  grows  from  20  to  60  feet  high,  and  i^  very  hardy.  Good  aholtcr  belts  have 
been  formed  at  Indian  Head  by  planting  young  trees  of  this  species  five  feet  apart  each 
way. 

P.  wohstii,  Schroedcr. 

This  is  another  of  the  European  varieties  of  (garden  orgin,  which  has  proved  use- 
ful in  the  North-west  country.    It  is  a  rapid  grower  and  makes  a  handsome  tree. 

Among  the  varieties  of  Poplar  which  have  proved  more  or  less  tender  in  the 
North-west  are  the  following  : — 

Populus  alha,  L.     White  or  Silver  Poplar.     Europe. 

P.  alba,  pyramidalia.    Pyramidal  Silver  Poplar=P.  holleana, 

P.  grandidentata,  Michx.    North  America. 

P.  nigra  pyramidoLia.    Lombardy  Poplar.    Europe. 

P.  nigra  hetulasfolia.    Birch-leaved  Poplar, 


POTENTILLA. 

PoteniUla  fruticosa,  L.    Shrubby  Cinque-foil. 

This  is  rather  an  attractive  shrub  with  pinnately  cut  leaves  and  yellow  flowers. 
It  is  found  in  the  northern  parts  both  of  Europe  and  America^  and  is  native  in  Muni* 
toba  and  in  the  Territories.  For  the  past  eight  or  nine  years  it  has  been  tried  in  culti- 
vation at  boih  the  Experimental  Farms  and  found  entirely  hardy. 
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PRUNU8.    Plum,  Cherry. 

In  the  genus  Prunus  are  included  the  wild  and  cultivated  forms  of  Plum  and 
Cherry. 

PruniLs  americana.  Marsh.    Wild  Yellow  or  Red  Pliun.    North  America. 

This  species  is  found  native  throughout  the  greater  part  of  the  United  States; 
also  in  southern  Ontario  in  Canada.  The  flowers  are  white  and  are  produced  in  great 
ahundance  before  the  leaves  are  fully  expanded.  The  fruit  is  yellow  or  red,  and 
varies  much  in  different  trees  both  in  form  and  quality.  The  flavour  of  the  fruit 
U  usually  pleasant,  but  the  skin  is  tough  and  astringent.  The  tree  has  a 
spreading  habit  and  bears  large  crops.  The  improved  forms  of  this  fruit,  of  which 
there  are  now  many,  are  very  desirable,  and  they  are  largely  grown  in  districts  in 
eastern  and  northern  "Ontario  and  in  parts  of  Quebec  where  the  better  European  sorts 
are  too  tender  to  succeed.  • 

Some  of  these  are  hardy  in  the  Canadian  North-west,  but  the  fruit  is  so  late 
in  ripening  that  it  is  generally  cut  by  frost  before  it  is  fully  matured.  In  specially 
favourable  seasons  these  plums  ripen  fairly  well,  when  they  are  very  much  appreciated. 

P.  nigra.  Ait    Canada  Plum.    Canada,  United  States. 

The  Canada  Plum  is  found  wild  throughout  the  greater  part  of  Canada,  also  in 
the  United  States.  It  may  be  said  to  be  the  plum  of  the  north  and  north-west.  It  is 
found  wild  in  Manitoba,  and  is  abundant  in  the  river  valleys  in  the  southern  parts 
of  that  province.  It  blossoms  about  a  week  earlier  than  P.  americana;  the  fruit  alsj 
ripens  earlier.  The  fruit  varies  much  in  quality,  form  and  colour,  and  in  cultivation 
it  has  been  found  quite  hardy  all  through  the  North-west  country.  The  tree  is  more 
compact  and  upright  in  habit  than  P.  americana,  and  on  account  of  the  earlier  ripen- 
ing  of  its  fruit,  the  Canada  Plum  is  much  more  useful.  New  varieties  are  frequently 
produced  by  selection  and  cross-fertilizing,  and  some  of  those  ripen  early  enough  in  the 
North-west  to  mature  their  fruit  every  season  before  frost  comes.  A  large  number  of 
seedlings  have  been  grown  at  Brandon  and  Indian  Head  from  some  of  the  best  and 
earliest  ripening  sorts,  and  have  been  distributed  among  settlers  in  many  parts  of  the 
west  for  triaL 

P.  pennsylvanica,  L.    Pin  Cherry.    North  America. 

This  species  is  found  throughout  the  greater  part  of  Canada  from  Nova  Scotia 
to  the  Rocky  MomitainB.  In  the  East  it  becomes  a  tree  of  from  20  to  80  feet  high, 
whereas  in  the  North-west  it  is  reduced  to  the  size  of  a  large  bush.  The  flowera  are 
small,  white,  with  many  in  a  cluster;  the  fruit  is  very  small,  light  red  in  colour, 
with  a  veiy  thin  layer  of  sour  astringent  flesh  covering  a  relatively  large  stone.  In 
the  west  much  of  this  fruit  is  gathered  and  used  for  making  jellies  and  for  other 
household  purposes.    This  tree  is  quite  hardy  under  cultivation. 

P.  pumtZa.    Sand  Cherry.    North  America. 

The  sand  cherry  is  a  native  shrub  which  is  widely  distributed.  Macoun  says 
'  it  is  found  on  sand  beaches  and  plains  on  the  Gasp6  coast,  and  westward  along  the 
St.  Lawrence  and  Oreat  Lakes,  and  on  the  prairies  to  about  the  106th  meridian.  In 
many  parts  of  Manitoba  it  is  quite  common.  It  is  a  low  growing  shrub,  with  a  pen- 
dulous habit,  having  white  flowers  and  narrow  willow-like  leaves.  The  fruit  which 
is  usually  produced  in  abundance  varies  much  in  size  and  quality.  Sometimes  the 
pulp  is  very  thin  and  there  is  little  more  than  a  covering  of  skin  over  the  stone,  and 
the  fruit  is  very  astringent  Occasionally  examples  are  found  where  the  fruit  is  much 
larger,  with  a  good  proportion  of  pulp,  juicy  and  of  fair  flavour.  It  may  be  grown 
Irom  seed^  layers,  or  cuttings.  Young  trees  grown  from  seed  ripened  in  the  East,  while 
hardy    in  their  wood  when  planted  in  the  North-west,  often  have  their  flower  buds 
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killed  in  winter  and  bear  no  fruit.  Those  grown  from  seed  ripened  in  the  North-west, 
produce  blossom  buds  which  are  seldom  injured.  The  sand  cherry  is  quite  hardy  in 
tlie  North-west. 

P.  demissa,  Walp.    Western  Wild  Cherry. 

In  blossom  and  in  fruit  this  much  resembles  the  wild  black  cherry  of  the  east, 
F,  serotina,  but  the  western  wild  cherry  as  seen  in  Manitoba  and  the  Territories  sel- 
dom grows  to  a  height  of  more  than  10  or  12  feet.  It  is  very  common,  especially  in 
the  northern  parts  of  Manitoba.  The  lowers  are  white  and  are  borne  in  racemes, 
and  the  fruit  is  purplish  black  and  astringent.  This  tree  is  very  ornamental,  especially 
when  in  bloom  and  succeeds  well  in  cultivation.  It  has  proved  quite  hardy  both  at 
Brandon  and  Indian  Head. 

P.  grayana,  Maxim.    Japan. 

This  species  has  not  been  tested  very  long  ;  thus  far  it  has  been  found  hardy  at 
Indian  Head. 

Fninus  MaacJci,  Rupr.    Manchuria. 

This  is  a  very  vigorous  growing  shrub  or  small  tree  which  attains  a  height  of 
eight  to  ten  feet.  It  has  been  under  test  since  1894,  and  has  been  found  hardy  both 
at  Brandon  and  Indian  Head. 

Among  the  other  species  which  have  been  tested  the  following  have  proved  more 
or  less  tender  : — 

P.  maritima,  Waugh.  Beach  Plum.  Eastern  United  States.  Some  seasons  this 
has  made  fair  growth  and  passed  the  winter  without  much  injury;  at  other  times 
it  has  been  killed  to  the  gnround. 

P.  Mdhdleh,  L.    Europe.    Kills  nearly  to  the  ground  in  winter. 

P.  Maximotviozii,  Rupr.  Manchuria.  This  species  has  not  been  very  long 
tested.  Some  seasons  it  has  seemed  fairly  hardy,  in  others  it  has  been  killed  back 
about  one-half. 

P.  iomentosaj  Thunb.  Japan.  This  is  usually  killed  during  winter  to  near  the 
ground,  but  sometimes  it  escapes  with  less  injury,  the  winter  killing  extending  only 
half  way  to  the  base. 

P.  serotina,  Ehrh.  Wild  Black  Cherry.  Canada,  United  States.  This  eastarn 
form  has  been  extensively  tested  both  at  Brandon  and  Indian  Head.  It  is  usually 
killed  nearly  to  the  ground  in  winter. 

PTELEA.   Wafer  Ash. 

Ptelea  irifoliata,  L.    Wafer  Ash.     Southern  Ontario,  United  States. 

The  Wafer  Ash  is  a  large  shrub  with  numerous  stems  proceeding  from  the  root- 
etock.  The  flowers  are  small  and  whitisk,  the  seed  capsules  have  flattened  wiiig^, 
somewhat  resembling  those  of  the  elm,  but  much  larger.  This  shrub  occasionally 
survives  the  winter  without  injury,  but  more  commonly  is  killed  back  from  one- third 
to  one-half  its  length,  and  sometimes  it  is  killed  entirely. 

P.  trifoliata  aurea.    Golden  Wafer  Ash. 

This  differs  from  the  type  only  in  the  golden  yellow  colour  of  its  foliage. 

PYRU8.    Pear,  Apple,  Mountain  Ash,  &o. 

Included  in  the  genus  Pyrus  there  are  several  trees  and  shrubs  valuable  in  the 
North-west.  - 
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Pj/rus  haccaia,  L.    Siberian  or  Berried  Crab. 

This  species  is  widely  distributed  throughout  Siberia,  is  found  sclso  in' Japan  and 
the  Himalayas.  In  1SS9  seed  of  this  tree  was  obtained  from  the  Imperial  Botanic 
Gardens  at  St.  Petersburg,  Russia.  Young  trees  raised  from  this  seed  were  sent  to 
the  western  Experimental  Farms  in  1893,  and  th^  have  been  grown  there  in  increasing 
numbers  ever  since  and  have  proved  entirely  hardy.  Pyrus  haccata  is  a  handsome 
ornamental  tree  in  the  spring  when  covered  with  its  white  blossoms;  also  in  tho 
autumn  when  thickly  hung  with  red  or  yellow  fruit.  The  fruit  varies  in  size  from 
about  one-eighth  to  thlree-fourths  of  an  inch  in  diameter;  in  colour,  through  different 
shades  of  red  to  yellow,  and  in  quality,  it  is  sometimes  fairly  edible  and  sometimes 
unpleasantly  astringent.  The  fruit  of  all  these  different  forms  makes  good  jelly, 
and  on  this  account  is  useful  to  the  North-west  settlers'. 

These  native  forms  are  quite  distinct  from  the  new  and  improved  types  of  cn»8S- 
bred  apples,  which  have  been  originated '  at  the  Experimental  Farms  by  crossing  P. 
haccaia  with  different  sorts  of  cultivated  apples.  These  are  hardy  in  the  North-west 
and  large  enough  to  be  of  value  for  general  domestic  purposes. 

There  are  quite  a  number  of  different  forms  of  P,  haccaia  in  cultivation,  but  the 
differences  in  them  are  slight,  and  as  they  do  not  reproduce  themselves  truly  from 
seed,  they  may  be  all  classed  together.    The  varieties  referred  to  are  : — 

P.  haccaia  auruniiaca. 
P.  haccaia  cerasiformis. 
P.  haccaia  edulis. 
P.  haccaia  flava. 
P.  haccaia  macrocarpa, 
P.  haccaia  microcarpa. 
P.  haccaia  sanguinea. 

All  these  have  been  tried  in  the  North-west  and  have  proved  entirely  hardj 

P.  prunifolia,  Willd. 

This  is  also  from  Siberia.  The  flowers  and  fruit  are  both  larger  than  P.  haccaia, 
the  fruit  varying  from  half  an  inch  to  an  inch  in  diameter.  The  variations  in  colour 
and  quality  are  similar  to  those  in  P.  haccaia.  This  species  has  been  cultivated  for 
more  than  a  century,  and  ie  said  to  be  the  original  of  the  garden  crabs.  In  this 
specie?  the  calyx,  or  eye,  of  the  fruit  is  usually  persistent,  whereas  in  P.  haccata  the 
calyx  is  usually  deciduous,  and  drops  from  the  fruit  before  fully  matured. 

P.  prunifolia  has  been  tested  thoroughly  at  Brandon  and  Indian  Head,  and  seem? 
to  be  equally  hardy  with  haccata. 

This  species  has  also  several  horticultural  forms,  of  which  the  following  have 
been  tried  and  found  hardy,  but  the  differences  are  so  small  that,  like  those  of 
haccaia,  they  may  be  classed  together. 

P.  prunifolia  conocarpa, 
P.  prunifolia  intermedia. 
P.  prunifolia  oviformis. 
P.  prunifolia  xanihocarpa. 

P.  americana,  DC.    American  Mountain  Ash. 

This  species  much  resembles  the  European  Mountain  Ash,  but  the  tree  is  of 
much  smaller  growth.  The  berries  also  are  brighter  in  colour  and  the  clusters  are 
larger,  while  the  individual  berries  are  smaller  ;  the  leaves  also  are  larger  and  bright 
green,  shining  above.  The  leaflets  are  lanceolate  and  taper-pointed  in  the  American 
Mountain  Ash,  while  they  are  oblong  and  obtuse  in  the  European  species. 
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The  American  Mountain  Ash  is  a  native  of  Canada,  and  is  widely  distributed, 
being  found  from  Cape  Breton,  N.S.,  to  Lake  Winnipegosis,  in  Manitoba.  It  is  also 
very  common  about  the  Lake  of  the  Woods.  Specimens  obtained  from  the  neigh- 
bourhood of  Whitemouth,  Man.,  and  planted  at  Brandon  and  Indian  Head  ha7« 
proved  hardy,  but  specimens  grown  from  eastern  seed  have  been  more  or  less  tender. 

P.  aucuparia,  Gaertn.    European  Mountain  Ash. 

This  well-known  tree  forms  an  erect  rounded  head,  and  in  favourable  locations 
attains  a  height  of  26  to  30  feet.  It  has  not  been  successfully  grown  in  the  North- 
west. Occasionally  a  tree  in  exceptional  shelter  or  at  a  low  altitude  will  do  fairly 
well  and  survive  for  a  time,  but  it  cannot  be  depended  on.  At  the  western  Experi- 
mental Farms  this  tree  has:  been  thoroughly  tested  and  has  usually  been  killed  back 
more  or  less  each  winter,  and  sometimes  killed  to  near  the  ground. 

The  following  additional  varieties  of  Pyras  have  been  tested  in  the  North-west 
nnd  found  too  tender  for  the  climate  : — 

P.  alnifolia,  K.  Koch.     Japan. 

P.  hetulwfolia,  Bucge.    Birch-leaved  Pyrus.     China  and  Japan. 

P.  coronaria,  L.    American  Crab  Apple.    Western  Ontario.    . 

P.  Mauleij  Mast.    Maule's  Japanese  Quince. 

P.  roiundifolia,  Bechst.    Europe. 

P.  rivulariSj  Dougl.    North  America. 

P.  sinensisj  LindL    Chinese  Sand  Pear.    China* 

P.  8orhu8,  Qaertn.    Service  Tree.    Europe. 


QUER0U8.    Oak. 

Qudrcus  macrocarpa,  Michx.    Mossy-cup  Oak. 

The  only  Oak  native  in  the  North-west  is  the  Mossy-cup  Oak.  This  is  a  very 
slow-growing  tree,  which  is  widely  distribute  1,  being  found  from  New  Brunswick  to 
Manitoba.  In  the  east  it  attains  a  good  size  and  makes  fair  growth.  Along  streams 
and  in  sheltered  localities  in  the  North-west,  also  on  the  shores  of  Lake  Winnipeg,  some 
large  specimens  are  found,  but  in  exposed  situations  further  west  and  north  it  reaches 
but  a  small  size,  and  is  known  asi  '  scrub  oak.'  On  the  Experimental  Farm  at  Bran- 
don some  very  good  examples  of  this  stunted  growth  are  found,  and  from  acorns 
produced  there  a  large  number  of  seedlings  have  been  raised,  which  have  been  planted 
at  Indian  Head  and  distributed  among  settlers  in  Manitoba  and  the  Territories. 
These  have  proved  entirely  hardy.  Its  very  slow  growth  interferes  with  the  more 
general  planting  of  this  tree. 

The  only  other  Oak  which  has  shown  encouraging  hardiness  is  an  undetermined 
species  grown  from  acorns  received  from  Japan.  Young  trees  of  this  variety  have 
been  under  trial  for  several  years,  both  at  Brandon  and  Indian  Head,  and  appear  to 
stand  the  winter  well. 

The  other  oaks  which  have  been  tested  and  found  too  tender  for  .the  climate  are  : 

Q,  cerrU,  L.    Turjkey  Oak.    South  and  East  Europe. 
Q.  coceinea,  Mueneh.     Scarlet  Oak.    North  America.' 
Q,  peduficulata,  Ehrh.    Common  European  Oak.    Europe 
Q.  pedunculaia  fasiigiata.    Pyramidal  Oak. 
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BHAMNUS.    Buckthorn. 

The  Buckthorns  are  ahrubs  of  which  a  large  proportion  have  proved  hardy  in 
the  North-west.  Grown  as  single  specimens  on  the  lawn,  they  are  very  shapely,  and 
although  the  flowers  are  small  and  inconspicuous,  when  in  fruit  these  shrubs  are  quita 
attractive.    They  are  also  useful  for  hedge  purposes  and  are  easily  grown  from  seed. 

*Rhamnu8  alnifolia,  L'llerit.     Alder-leaved  Buckthorn.     Canada,  United  States. 

This  is  a  low-growing  shrub  from  2  to  4  feet  high,  which  is  a  native  of  the  North- 
west. It  is  quite  hardy  in  cultivation.  It  has  small,  greenish  inconspicuous  flowers, 
and  oval,  acute  serrate  leaves  from  li  to  4  inches  long.     The  fruit  is  black. 

E.  cathariica,  L.    Common  Buckthorn.  Europe. 

This  shrub  has  been  under  trial  for  the  past  six  years,  both  at  Brandon  and 
Indian  Head,  and  has  proved  hardy.  The  flowers»  are  small  and  green,  the  fruit  black 
and  about  J  inch  in  diameter.  Leaves  ovate  in  form,  sharply  toothed  from  1  to  2 
inches  long  and  sub-opposite.     This  species  is  usually  thorny. 

B,  davurica.  Pall.     Siberia  to  China. 

This  species  of  Buckthorn  usually  grows  from  5  to  6  or  8  feet  in  height;  is  a 
large  spreading  shrub  with  stout  thorny  branches'.  The  flowers  are  greenish-yellow 
and  the  berries  black.  The  leaves  vary  in  form  from  obovate  to  narrow  lanceolate, 
and  are  from  1  to  2)  inches  long.    Hardy. 

B.  Frangulaj  L.     Alder  Buckthorn.     Europe. 

This  is  a  strong  growing  shapely  shrub,  which  when  mature  reaches  a  height  of 
6  to  8  feet.  The  flowers  are  small  and  whitish,  the  fruit  dark  purple,  about  J  inch  iL 
diameter,  and  the  leaves  are  obovate,  entire  and  alternate.    This  also  is  hardy. 

B.  infectoria^  L.     South  Europe. 

This  is  a  low-growing  shrub,  about  two  feet  high,  which  has  been  tested  at  the 
western  farms  since  1897.  The  first  year  it  was  slightly  injured  by  winter,  but  since 
then  it  has  passed  the  winters  uninjured.  The  flowers  are  greenish-yellow  and  the 
berries  black;  the  leaves  are  ovate,  lanceolate,  and  the  shoots  are  armed  with  spines, 
both  terminal  and  lateral. 

B.  crenata,  S.  &  Z.,  a  Japanese  species,  has  also  been  tested,  but  this  has  been 
found  too  tender  for  the  North-west  climate. 

B.  Purshiana,  DC.     British  Columbia.    Is  also  tender. 

BHUS.    Sumach. 

In  this  family  many  of  the  species  are  killed  to  near  the  ground  in  winter,  but 
send  up  shoots  from  the  base  in  the  spring,  which  make  good-sized  specimens  by  the 
autumn,  when  the  foliage  assumes  brilliant  shades  of  red  and  scarlet,  which  make 
them  very  attractive. 

B.  Canadensis,  Marsh.     (B.  aromatica.  Ait.)     Fragrant  Sumach.    Eastern  Canada. 

This  is  a  spreading  shrub  from  four  to  six  feet  high,  with  small  yellow  flowers  in 
clusters  and  aromatic  leaves.  It  has  been  under  test  at  Brandon  sineo  1897.'  Some 
seasons  it  has  wintered  well,  in  others  it  has  killed  back  more  or  less,  usually  about 
one-quarter,  and  in  the  severe  winter  of  1900  it  was  killed  to  the  ground. 


l.^Kow  or  PopLAUS  IN  ABDORvniM,  iNiiiAM  Hkad.    2.— Balk  or  Gilead  (Pop.  Btdtamiftra}, 

Inuiah  Head.    S.— Manitoba  Uafli  (Aixr  HegMndo),  Indiak  Hiad. 

4.— Ahibioan  Eui  (Ulmai  Americana),  INPUN  Hbad. 
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R.  aromatica  trilobata  has  only  fceen  recently  tested,  but  as  this  species  grows 
freely  on  the  banks  of  the  Saskatchewan,  near  Medicine  Ilat,  also  on  the  bluffs  which 
margin  the  Belly  river,  at  Letbbridge,  it  is  no  doubt  perfectly  hardy.  This  is  a  very 
dwarf  species  with  small  foliage,  which  assumes  brilliant  tints  in  the  autumn;  height 
one  to  two  feet. 

B.  glabra,  L.     Smooth  Sumach. 

This  species  is  widely  distributed  in  Canada  from  Nova.  Scotia  in  the  east  to  tho 
Saskatchewan  river  in  the  west.  Specimens  found  in  Manitoba  and  transplanted  ifj 
the  experimental  farm  at  Brandon  have  been  quite  hardy.  Eastern  specimens  sent  lo 
Indian  Head  have  usually  been  more  or  less  winter  killed.  In  the  North-west  it 
grows  from  five  to  eight  feet  high,  with  large  compound  leaves  and  terminal  panicles 
of  crimson  fruit. 

R.  cotinua,  L.  The  Smoke  or  Mist  Tree,  also  the  variety  known  as  attopurpurea 
have  both  been  tested  and  found  too  tender. 


R1BE8.    Currant,  Gooseberrt. 
Only  the  wild  forms  will  be  referred  to  here. 

R,  alpinum,  L«    Mountain  Currant. 

This  is  found  in  the  mountains  of  Europe.  In  cultivation  it  makes  a  compact 
and  shapely  bush,  well  clothed  with  foliage.  Tho  flowers  are  yellowish  green  and  tho 
fruit  scarlet,  insipid  or  sweetish.  This  has  been  tested  at  Brandon  for  the  past  ten 
years  and  found  quite  hardy;  at  Indian  Head  it  has  usually  been  killed  at  the  tips 
and  sometimes  one-third  to  one-half.  A  dwarf  form  known  as  R.  alpinum  pumUum 
has  been  hardy  at  both  farms,  possibly  because  the  dwarf  form  is  better  covered  by 
snow  during  the  period  of  low  temperatures  in  winter. 

R.  americanum,  MilL    Wild  Black  Currant. 

This  is  found  quite  common  throughout  Manitoba  and  the  Territories,  and  suc- 
ceeds well  in  cultivation.  The  fruit  resembles  that  of  the  cultivated  black  currant, 
R,  nigrxjum,  in  flavour,  but  is  stronger  and  less  agreeable.  The  fruit  also  ripens  more 
slowly  and  irregularly,  which  is  a  disadvantage  when  picking  the  fruit. 

R,  aureum,  Pursh.    Missouri  Currant.    Mississippi  Valley  to  Bocky  Mountains. 

This  is  a  yellow  flowered  currant  which,  when  in  bloom  in  the  j^ring,  is  very 
showy  and  attractive.  The  flowers  are  fragrant  and  the  fruit  is  dark  brown  to  black. 
This  has  been  tested  for  the  past  six  years,  both  at  Brandon  and  Indian  Head,  an-l 
found  quite  hardy.  A  garden  variety  with  cut  leaves  known  as  R.  aureum  tenui- 
folium,  has  also  been  tested  and  found  to  be  tender  having  been  killed  each  winter 
from  one-half  to  near  the  base. 

The  following  have  also  been  tested  and  found  too  tender  : — 

R.  Gordonianum,  Lem.    A  hybrid  between  sanguineum  and  aureum, 
R.  sanguineum,  Pursh.    From  British  Columbia;  a  very  ornamental  species  with 
bright  red  flowers. 

ROBINIA.    Locust. 

The  Locust  Tree,  Rohinia  pseudacacia,  so  commonly  grown  in  the  east,  has  been 
tested  in  the  North-west  by  the  planting  of  several  hundred  young  trees  on  both  of 
the  Western  Experimental  Farms  for  two  or  three  years  in  succession,  and  they  have 
in  each  instance  all  died-  the  following  winter. 
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EOSA.    EosB.  ■ 

The  Bose  is  probably  the  most  popular  flower  known,  and  it  is  in  tbe  double 
flowered  garden  form  that  it  is  most  highly  appi:cciated,  where  it  combines  a  loveliness 
of  form  with  a  delightful  fragrance.  The  wild  roses  as  a  rule  are  also  sweet  scented, 
and  they  have  a  simple  charm  and  a  beauty  of  their  own  which  deserves  attention,  and 
their  more  frequent  use  in  the  shrubbery  border  and  in  clumps  on  the  lawn  is  most 
desirable.  Many  va)*ietics  of  roses  have  been  tested  in  the  west,  both  single  and 
double,  but  comparatively  few  of  them  have  been  found  hardy  enough  to  endure  tho 
climate. 

Bosa  hlanda.  Ait.    North  America. 

This  produces  a  single  rose  about  1)  inches  across,  the  flowers  are  nsually  pink, 
but  sometimes  white.    Height,  2  to  4  feet.     Hardy. 

B.  ferruginea,  Vill.     Purple-leaved  Rose.     Mountains  of  Europe. 

This  is*  an  upright  shrub  from  4  to  6  feet  high,  with  purplish  branches  and  foliage 
of  a  dull  purplish  shade,  more  or  less  tinged  with  red.    The  flowers  are  small  and 
of  a  deep  red  colour.     This  bush  is  effective  in  a  group  from  its  distinct  purplish 
foliage.    Hardy. 

B.  ruhiginosa.    Sweet  Briar.    Europe. 

This  well  known  garden  favourite  has  been  tested  both  at  Brandon  and  Indian 
Head,  but  it  has  not  proved  generally  hardy.  It  has  uaually  been  more  or  less 
injured  by  winter  every  season.  One  specimen  planted  at  Indian  Head  passed  through 
two  or  three  winters  without  injury,  but  was  killed  back  one-half  in  1900,  and  has 
been  killed  back  mpre  or  less  several  times  since.  It  may,  however,  be  considered  half 
hardy. 

B.  rugosd,    Thunb.    Japanese  Hose. 

In  thisi  species  the  flowers  are  large,  of  different  shades  of  red  and  rose;  are 
fragrant  and  are  thickly  beset  with  sharp  prickles.  The  branches  are  slender  and 
well  armed  with  prickles,  and  the  foliage  is  wrinkled,  shining  and  of  great  substance. 
The  fruit  is  large  and  showy,  and  varies  in  colour  from  orange  red  to  deep  red.  This 
rose  has  been  tested  in  the  North-west  for  about  ten  years  and  found  to  be  generally 
tardy.  Occasionally  the  tips  of  the  branches  are  killed  back  more  or  less,  but  this  is 
rare.  There  is  also  a  variety  with  pure  white  flowers,  which  is  very  attractive,  and 
another  form  producing  red  flowers  which  are  loosely  double  ;  both  these  varieties  are 
also  hardy.  A  hybrid  of  B,  rugosa,  with  white  loosely  double  flowers,  known  as  Madame 
George  Bruant,  has  survived  the  winter  occasionally,  but  cannot  be  recommended  as 
generally  hardy. 

Among  the  single  varieties  which  have  been  tried  and  found  tender  are  Bosa 
cinnamomea,  B,  multiflora,  and  B,  villosa  pomifera.  These  have  all  been  killed  back 
more  or  less  during  the  winter,  and  sometimes  killed  to  the  ground.  Many  varieties 
of  the  hardiest  sorts  of  Hybrid  Perpetual  roses  have  been  tried.  Some  of  them  have 
been  partly  hardy  for  a  time,  but  in  the  majority  of  instances  they  have  died  the  first 
winter,  and  in  no  case  have  they  survived  more  than  two  or  three  seasons. 

BIBE8.    Raspberry,  Blackberry,  Dewberry. 

In  addition  to  the  native  wild  raspberry,  there  are  a  number  of  cultivated  varie- 
ties which  succeed  well  in  the  North-west.  All  of  the  ornamental  and  cultivated 
forms  of  the  blackberry  and  dewberry  which  have  been  tested  have  been  found  rnqre 
or  less  tender. 
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SALIX.    Willow. 

Among  the  willows  there  are  quite  a  number  of  species  whicli  are  hardy  in  the 
North-west,  and  some  of  these  make  handsome  specimens.  As  a  family,  however, 
they  do'  not  present  very  much  variety.  All  the  willows  may  \be  readily  propagated 
from  cuttings.  •• 

Salix  alba,  L.    White  Willow.    Europe. 

This  species  has  been  tested  both  at  Brandon  and  Indian  Head  and  found  quite 
hardy.  The  leaves  are  ashy  grey  and  somewhat  silky,  from  2  to  4  inches  long,  narrow 
and  pointed.  This  tree  is  a  rapid  grower  and  serves*  a  good  purpose  in  a  wind  break; 
it  also  makes  a  handsome  round-headed  specimen  when  grown  in  the  open. 

8,  alba  argeniea  is  a  variety  of  the  White  Willow  with  leaves  of  a  more  silvery 
character.  This  has  not  been  quite  so  hardy  as  the  ordinary  form,  several  of  the 
specimens  under  trial  having  suffered  more  or  lessj  from  winter-killing. 

8.  daphnoides,  Vill.  =jSf.  acutifolia,  WiUd.     The  pointed  or  Sharp-leaved  Willow. 
Europe. 

This  willow  has  been  tried  extensively  in  the  North-west  and  found  entirely 
hardy.  It  has  been  used  for  hedges,  windbreaks^  and  also  as  single  specimens^  and 
has  been  very  satisfactory.  Grown  in  the  open  it  soon  makes  a  small  tree  from  10 
to  15  feet  high.  The  leaves  are  narrow  and  sharp-pointed,  and  the  branches  are 
covered  with  a  whitish  bloom.  * 

8,  fragilis,  L.    Brittle  Willow.    Europe,  N.  Asia. 

This  is. a  rapid  grower  and  eventually  makes  a  large  tree.  The  leaves  are  large, 
lanceolate  and  pointed,  with  brown  branches.  This  is  a  hardy  variety,  which  has 
been  tested  in  the  North-west  for  the  past  eight  or  ten  years,  and  has«  not  been  injured 
by  winter. 

S.  longifoUa,  Muhl.,  is  a  very  narrow-leaved  willow  which  is  found  native  in 
Manitoba  and  the  Territories,  and  is  abundant  along  some  parts  of  the  Aasiniboine  and 
Saskatchewan  rivers,  occasionally  forming  dense  thickets.  It  is  very  useful  for  hold- 
ing the  earth  along  the  banks  of  streams,  but  its  habit  of  sudcering  makes  it  undesir- 
able for  general  planting.     The  leaves  are  very  narrow,  long  and  pointed. 

8.  Nicholsoni  purpurascens, 

A  very  attractive  species  with  purplish  red  twigs  and  long  narrow  leaves;  a  rapid 
grower  and  practically  hardy. 

S.  pentandra,  L.    Laurel-leaved  Willow.    Europe. 

The  laurel-leaved  willow  is  a  very  handsome  and  desirable  species.  When  trained 
in  tree  form  it  develops  a  liice  rounded  head.  The  leaves  are  of  medium  size,  ratlior 
short  and  pointed,  the  upper  side  having  a  fine  polished  surface.  This  glossy  appear- 
ance of  the  leaves  is  quite  characteristic.  It  makes  an  attractive  hedge,  but  being  a 
rapid  grower  needs  frequent  clipping. 

8.  rubra  Forbyana,  A  red  barked  willow  from  Europe.  This  also  is  a  rapid 
grower  and  quite  hardy. 

8,  vificella  Britzensis,  In  this  variety  the  twigs  are  distinctly  red  and  the  leaves 
long,  narrow  and  pointed.  It  is  a  rapid  grower  and  quite  hardy.  This  makes  a  very 
handsome  hedge.    (Sec  Plate  III,  ^g,  4). 
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S.  Voronesh.    Voronesh  Willow. 


This  willow  was  introduced  from  Bussia  by  Prof.  X  L*  Budd^  of  Iowa,  U.  S.,  and 
has  been  disseminated  under  the  name  of  Voronesh  Willow.  The  bark  of  this  species 
is  a  bright  deep  yellow  which  makes  it  a  striking  object  during  the  winter  and  early 
spring.  Later  in.  the  summer  the  yellow  colour  becomes  more  subdued,  although  it  is 
still  distinctly  yellow.  The  leaves  are  of  medium  size,  narrow,  long  and  pointed  ;  it 
is  a  very  rapid  grower  and  soon  develops  into  a  good  sized  tree.  This  is  a  very  hardy 
sort. 

Among  the  willows  which  have  been  tried  and  found  more  or  less  tender  are  the 
following  : — 

8,  habylonica,  L.    Babylonian  Willow,  Europe. 

8.  habylonica  annularis.    Ringed  Babylonian  Willow. 

8.  Caprea,  L.    Goat  Willow.    Europe. 

8.  Caprea  pendula.    Kilmarnock  Weeping  Willow. 

8,  alha  flava.    Yellow  White  Willow. 

8,  nigra.  Marsh.    Black  Willow.    North  America. 

8,  rosmarinifolia,  L.    Koscmary  Willow.    Europe. 

8.  sieholdiana,  Blume.    Japan. 

8.  purpurea  pendula, 

8.  repens  argentea. 

8AMBUCU8.    Elder. 

Among  the  elders  there  are  some  desirable  sorts  which  are  useful  in  the  North- 
west. The  wood  of  all  of  them  is  more  or  less  tender,  and  most  of  the  varieties  are 
killed  to  the  ground  each  winter,  but  the  roots  are  hardy  and  send  up  strong  shoots  in 
the  spring  which  form  shapely  and  desirable  shrubs  before  midsummer. 

8am'bucus  canadensis,  L.    American  Elder.    North  America. 

This  is  a  shrub  which  attains  a  height  of  ^ve  to  ten  feet,  with  white  pith  occupy- 
ing the  greater  part  of  the  stem.  The  largo  flat  clusters  of  flowers  are  white  and 
slightly  fragrant,  and  the  berries  which  ripen  in  August  are  black.  In  the  North- 
west this  usually  kills  back,  from  slightly  at  the  tips  to  half  its  length,  and  occasion- 
ally to  near  the  ground. 

8.  nigra,  L.     Common  European  Elder.    Europe. 

In  Europe  this  species  forms  a  large  shrub  or  small  tree,  but  in  this  country 
owing  to  more  or  less  winter  killing  annually  it  is  seldom  more  than  four  to  five  feet. 
The  leaves  are  compound  with  smooth  deep  green  leaflets,  the  flowers  cream  coloured, 
slightly  fragrant  and  the  berries  round  and  purplish  black. 

There  are  several  fine  varieties  of  this  species. 

8.  nigra  aurea  nova.    Golden  Elder. 

This  is  a  very  desirable  sort,  with  golden  leaves  very  ornamental.  In  the  shrubbery 
border  this  forms  a  striking  contrast  with  the  green  foliage  of  other  shrubs.  If  the 
young  shoots  are  regularly  pinched  off  when  they  get  the  desired  height,  the  golden 
colour  of  the  leaves  retains  much,  of  its  brightness  throughout  the  season. 
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8.  nigra  laciniata.      Cut-leaved  Elder.  • 

A  handsome  form  in  whidi  the  leaves  are.  finely  cut  into  very  narrow  sesmenta. 

8,  nigra  pulverulenia  alha» 

In  this  variety  the  leaves  are  finely  and  thickly  dotted  with  silvery  white. 

S.  nigra  fol.  argenteis  variegatis, 

m 

A  form  in  which  the  leaves  are  variegated  with  silvery  markings.  All  these  are 
desirable  and  ornamental  sorts,  notwithstanding  that  they  kill  to  near  the  ground  eve-y 
winter,  as  they  make  rapid  growth  in  the  spring  and  are  handsome  shrubs  by  mid- 
sununer. 

SHEPHERDIA. 

Shepherdia  argentea,  Nutt.    Buffalo  Berry. 

A  hardy  shrub  or  small  tree  native  in  the  North-west,  which  is  common  in  the 
Qu'Appelle,  Saskatchewan  and  other  river  valleys.  When  full  grown  it  sometimes 
reaches  a  height  of  10  to  12  feet.  The  flowers  are  small  and  rather  inconspicuous, 
the  male  and  female  flowers  being  boi-nj  on  separate  trees'.  The  leaves  are  rath(;r 
small,  oblong,  ovate,  entire  and  covered  with  silvery  scales.  The  fruit  is  a  berry 
about  the  size  of  a  red  currant,  of  a  soarlet  colour,  acid  and  edible.  This  is  quite 
hardy  in  cultivation,  and  young  plants  put  out  a  foot  apart  soon  make  a  good  hedge. 

Shepherdia  Canadensis,  Nutt.     Canadian  Shepherdia. 

This  is  a  lower  growing  species',  with  somewhat  larger  ovate  leaves,  which  are 
green  and  nearly  smooth  above  ;  beneath  they  are  silvery,  more  or  less  hairy,  and 
dotted  with  rusty  scales.  In  eastern  Canada  this  shrub  is  found  on  the  borders  of 
lakes  and  rivers,  and  in  Manitoba  in  some  of  the  river  valleys.  The  flowers>  are  small 
and  appear  early  in  the  season.  The  berries  are  sometimes  red  and  sometimes  yellow, 
sweetish  and  scarcely  edible.  This  shrub  is  quite  hardy,  but  is  difficult  to  transplant 
successfully. 


8PIR^A. 

The  Spirseas  are  a  very  popular  and  useful  class  of  ornamental  shrubs,  well 
adapted  for  the  shrubbery  border  or  for  growing  as  single  specimens  on  the  lawn. 
The  bushes  are  medium  to  low  in  size,  and  the  flowers,  which  are  small,  white  or  pink, 
are  very  freely  produced  in  showy  clusters.. 

Spircea  arguta,  Zabel.    Of  garden  origin. 

This  is  one  of  the  best  and  earliest  blooming  sorts,  and  is  quite  hardy.  It  is  also 
a  free  bloomer,  and  in  the  flowering  season  the  bush  is  literally  covered  with  feathery 
clusters  of  small  white  flowers.  It  usaially  grows  about  three  feet  in  height  and  is 
rather  slender  and  somewhat  i)endulous  in  habit. 

S,  Billardii.  Of  garden  origin,  said  to  be  a  cross  between  S.  Douglasi  and  8.  salicifolia. 

This  forms  a  shrub  from  4  to  5  feet  high,  with  long  dense  clusters  of  small  bright 
pink  flowers.  This  variety  is  later  in  blooming  than  Van  Houttei,  and  is  a  desirable 
sort.  There  is  also  a  white  variety  known  as  BUlardii  alha.  Both  of  these  have  been 
tested  in  the  Canadian  North- west^  bnd  havB  generally  proved  hardy. 
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S,  cluimcsdryfoliq,  L.    Gennander-leaved  Spirfisa.    Siberia. to  Dahuria. 

This  speeies  endures  the  winter  in  4;he  Canadian  I^orth-west  some  seasons,  while 
in  others  the  branches  are  killed  half  way  back  or  more.  It  usually  blooms  quite 
freely  ;  the  flowers  are  white  and  grouped  in  hemisperical  clusters,  and. are  produced 
in  June  or  July. 

S.  hypericifolia,  L.    Northern  Hemisphere. 

This  species  has  wintered  well'  at  Brandon  for  several  years,  but  has.  not  yet  been 
thoroughly  tested  at  Indian  Head.  It  is  a  vigorous,  upright  grower,  producing  numer- 
ous white  flowers  in  umbels. 

Spircea  trilobaia,  L,=S.  cratorgifolia.    A  native  6f  ITorthem  China  and  Siberia. 

This  isi  a  bushy  shrub  about  four  feet  high,  with  slender  spreading  branches  and 
pure  white  flowers,  which  appear  in  clusters  in  May  and  June.  It  has  proved  fairly 
hardy  both  at  Brandon  and  Indian  Head. 

S.  Japonica  alha=S.  callosa  alha. 

8.  Japonica  rosea — S.  callosa  rosea. 

S»  Japonica  8uperha=S,  callosa  euperha. 

These  are  handsome  forms  of  SpiroBas,  with  white  or  rose  coloured  flowers,  which 
are  natives  of  Japan  and  China.  The  bushes  die  to  near  the  ground  each  year,  but 
they  start  afresh  from  the  roots  and  flower  well  later  in  the  season. 

S.  salicifolia,  L.    White-flowered  Meadow  Sweet. 

This  species  is  found  growing  wild  in  many  places  in  Manitoba,  and  is  usually 
hardy  in  cultivation  in  most  parts  of  tho  North-west.  The  flowers  are  produced  in 
long  dense  terminal  clusters.  The  leaves  are  narrow  and  pointed,  resembling  a  willow, 
and  the  shrub  is  from  three  to  four  feet  in  height.  There  is  also  n  rose-coloured 
variety.    Both  of  these  are  hardy  in  cultivation. 

8,  sorhifolia,  L.    Sorbus-leaved  Spiraea. 

This  is  a  very  distinct  form  with  long  compound  leaves  and  large  compact  ter- 
minal clusters  of  small  white  flowers.  It  is  an  upright  shrub  from  three  to  four  feet 
high,  a  native  of  northern  Asia.    It  is  hardy  both  at  Brandon  and  Indian  Head. 

8.  Van  HouUei,  Zabel.    Van  Houtte's  SpirsBa. 

Of  garden  origin,  said  to  be  a  hybrid  of  8.  Cantoniensis  with  8,  triloha. 
This  is  a  vigorous  growing  spiraea,  ono  of  the  most  beautiful  of  the  early 
blooming  sorts,  and  quite  hardy.  It  grows  from  four  to  six  feet  high,  with  dark  green 
leaves  and  white  flowers  about  one-third  of  an  inch  across.  These  are  arranged  in 
clusters  which  literally  cover  the  bush  during  the  blooming  season,*  making  it  a  most 
attractive  object.  (See  plate  II,  ^g.  1.)  This  variety  has  been  many  years  under  test 
both  at  Brandon  and 'Indian  Head  and  has  proved  fairly  hardy. 

The  following  have  been  tried  and  found  tender  : — 

8.  Bumalda,  Burvenich.    Anthony  Waterer, 
8.  Iracteata,  Zabel  =  5.  media  rotundifolia. 

8*  Douglasi,  Hook* 


39 

SYMPH0BICABPU3.    SNowBratnY. 

SymphoricarpuB  occidentalism  R  Br.      Wolfberry    or    Siiowbcrry.      Western    North 
America. 

This  is  a  native  shrub  very  common  in  many  parts  of  the  Canadi^  North- west 
from  the  eastern  margin  of  tho  prairies  to  the  Rocky  mountains.  The  flowers  are 
pale  rose-coloured  and  inconspicuous.  The  fruit  is  a  white  berry  borne  in  clusters. 
It  has  been  grown  both  at  Brandon  and  Indian  Head  and  found  hardy.  This  shrub 
is  compact  in  its  growth  and  has  been  used  at  the  Experimental  Farm  at  Indian  Head 
to  form. a  low  growing  hedge  around  the  margins  of  the  flower  beds,  and  its  neat  habit 
has  made  it  quite  effective.     (See  Plate  V,  ^g.  2.) 

3.  orbiculaius,  Moench.     Coral  Berry. 

This  is  also  found  native  in  the  North-west  country,  and  is  very  plentiful  in  the 
neighbourhood  of  Edmonton,  Alberta. 

In  this  si)ecies  the  flowers  are  small  and  reddish,  and  the  fruit  dark  red  in  imper- 
fect clusters.    It  is  very  hardy. 

STRING  A.    LiLAO. 

The  Lilacs  are  universal  favourites,  and  are  beautiful  both  in  flower  and  foliage. 
The  flowers  are  in  large  showy  panicles  ranging  from  white  through  various  shades  of 
lilac,  purple  and  red.  In  some  varieties  the  flower  clusters  are  produced  so  freely  as 
to  almost  hide  the  foliage.  There  are  several  different  species  of  lilac  in  cultivation, 
but  the  common  lilac  and  its  varieties  are  best  known,  and  it  is  so  hardy  that  it  will 
succeed  almost  everywhere  throughout  the  north  and  west.  The  fragrance  of  the 
flowers  is  sweet  and  rather  heavy,  if  bunches  of  bloom  are  taken  into  the  house  ;  but  ?n 
the  freshness  of  the  garden  the  odour  is  delightful. 

Many  of  the  varieties  of  lilac  seed  freely,  and  where  seeding  is  permitted  to 
excess  the  shrub  is  much  wealcened  and  the  bunches  of  bloom  become  fewer  and 
smaller.  To  ensure  vigorous  growth  the  withered  blossoms  should  be  cut  off  after 
their  beauty  has  faded,  when  the  shrub  will  grow  vigorously  and  produce  later  in  the 
season  strong,  plump  terminal  buds  from  which  fine  clusters  of  bloom  will  issue  the 
following  spring. 

Lilacs  are  easily  raised  from  seed,  but  the  seedlings  vary  much  in  the  quantity 
and  quality  of  their  flowers.  Some  fine  examples  have  been  raised  at  the  Brandon 
farm  from  seed  of  Charles  10th.  (See  plate  I.)  The  best  varieties  are  propagated  by 
budding  on  the  comimon  stock  or  by  striking  cuttings.  Tho  latter  method  is  preferable, 
as  the  shoots  which  come  up  from  the  roots  of  those  budded  on  the  conunon  lilac  pro- 
duce inferior  flowers  and  sometimes  grow  so  strongly  as  to  crowd  and  partially 
smother  the  branches  grown  from  the  bud,  unless  the  undesirable  shoots  are  promptly 
cut  out;  whereas  if  the  shrub  is  on  its  own  roots  any  shoots  proceeding  from  it  give 
flowers  of  uniformly  good  character.  Lilacs  are  sometimes  propagated  by  budding  or 
grafting  them  on  the  privet,  but  this  stock  is  objectionable  on  account  of  its  tendemesg 
and  lack  of  vigour. 

This  useful  group  of  ornamental  shrubs  contains*  several  species  and  many 
splendid  varieties  which  are  quite  hardy  in  the  Canadian  North-west.  They  are  all 
very  attractive  when  in  bloom  and  the  foliage  is  large  and  of  deep  rich  shades  of  green, 
which  makes  the  bush  an  ornament  throughout  the  summer.  The  leaves  are  very  free 
from  insect  attacks. 

Syringa  vulgaris,  L.  The  Common  Lilac.  This  was  introduced  to  cultivation  in 
1597,  and  hence  the  lilac  has  been  an  object  of  admiration  among  lovers  of  flowers  for 
more  than  300  years.  It  is  a  native  of  Persia  and  Hungary,  and  when  planted  in  good 
soil  grows  to  a  height  of  10  to  16  and  sometimes  20  feet.  The  Common  Lilac  is  too 
well  known  to  need  description.    Among  the  earliest  recorded  varieties  of  this  species 
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is  the  single  white  form  and  a  reddish  sort  known  as  Syrin^a  de  Marley,  The  first 
of  the  double  sorts  of  the  Common  Lilac  was  introduced  in  1870,  and  in  recent  years 
a  large  number  of  very  handsome  double  and  single  forms  have  been  produced.  About 
thirty  varieties  have  been  tested  at  the  Experimental  Farms  at  Brandon  and  Indian 
Head,  nearly  all  of  which  have  been  found  quite  hardy. 

jS^.  vulgaris  Charles  X.  is  one  of  the  best  of  the  single  sorts.  It  is  a  remarkably 
free  bloomer;  its  large  clusters  of  rich  reddish  purple  flowers  are  produced  in  such 
abundance  as  to  make  it  a  very  striking  object.     The  flowers  are  highly  fragrant. 

Among  other  sorts  with  single  flowers  of  great  merit  are  : — 

8.  V.  Alha  grandiflora,  which  produces  very  large  trusses  of  charming  white  flowers. 

8.  V,  Marie  Legraye,  a  free  bloomer  with  large  clusters  of  white  flowers  ;  an 
excellent  variety.  •  ' 

8,  V.  Congo,  a  very  distinct  single  lilac  of  a  deep  shade  of  purplish  blue.  The 
flower  clusters  are  of  medium  size,  but  so  dark  in  colour  as  to  be  very  striking. 

Among  the  double  forms  of  8yringa  vulgaris  the  following  are  very  desirable  :-- 

8,  V  Alphonse  Lavallee.  A  very  ]iauf!:!ome  form  with  beautiful  bluish  violet 
ilowcrs  in  large  clusters. 

5.  V.  Charles  Joly.  Flowers  a  dark  wine  red  with  a  pale  underside  and  set  in 
large,  long  clusters.    One  of  the  finest  of  the  double  sorts. 

8.  v.  Condorcet.  In  this  variety  the  individual  flowers  are  very  large,  senu- 
double,  pale  blue,  and  produced  in  long  ponielos. 

8.  9.  Dr.  Maillot.  This  is  a  handsome  double  form  which  produces  large  trusses  of 
flowers  of  a  delicate  pinkish  purple.     (See  Plate  II,  fig.  6.) 

8*  ».  Emilie  Lemoine.  Flowers  very  large  and  globular,  of  a  beautiful  rosy  lilac 
colour,  a  free  producer  of  large  clusters  of  fine  bloom. 

&  V.  Jean  Bart.  This  variety  is  of  a  deep  lilac  colour  in  bud;  when  open  the 
double  flowers  have  a  fine  shade  of  purple.  The  inner  petals  are  somewhat  twisted, 
which  gives  the  flower  cluster  a  very  graceful  habit. 

Mons.  Maxime  Cornu.  A  very  distinct  variety,  the  flowers  of  which  are  almost 
pink  and  borne  in  large  trusses. 

Madame  Abel  Chatenay  has  pure  white  flowers,  very  double,  freely  produced  in 
good-sized  trusses. 

Madame  Casimir  Perier  is  another  double  white,  producing  large  clusters  of 
handsome  flowers. 

The  above  are  all  very  desirable  forms  of  8yringa  vulgaris.  They  all  produce 
handsome,  fragrant  clusters  of  bloom  and  are  quite  hardy.  Many  others  are  well 
deserving  of  mention,  as  there  are  now  over  one  hundred  varieties  catalogued  by 
European  nurserymen. 

8.  chinensis,  Willd.,  known  also  as  8.  rothamagensis,  or  Kouen  Lilac,  is  a  very 
desirable  sort  and  much  appreciated.  It  is  said  to  be  a  hybrid  between  8.  vulgaris 
and  8.  persica.  The  leaves  are  smaller  than  the  Comon  Lilac  ;  the  bush  is  of  a  grace- 
ful habit,  and  the  flowers,  which  are  of  a  purplish  violet  colour,  are  produced  in 
abundance  in  large  clusters. 

8.  Josikoea,  Jacq.  Josika's  Lilac  is  a  robust-growing  species,  a  native  of  Hungary. 
Its  leaves  are  large  and  glossy,  of  a  deep  green  colour  above  and  paler  below.  The 
flowers,  which  appear  from  ten  days  to  a  fortnight  later  than  the  varietiesj  of  8yringa 
vulgaris,  are  of  a  bluish  purple  colour.  The  clusters  are  smaller  than  those  of  the 
Common  Lilac,  and  they  have  very  little  perfume.  When  well  established  this  variety 
blooms  very  freely,  and  on  account  of  its  lateness  is  seldom  injured  by  spring  frosts. 
It  makes  a  beautiful  hedge;  its  rigid  habit  and  glossy,  laurel-like  leaves  produce  a 
fine  effect.  For  hedge  purposes  young  plants  about  18  to  20  inches  high  should, bo 
chosen  and  planted  in  a  single  row  15  inches  apart 
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,  S,  villosa^  VahL,  a  native  of  the  northern  parts  of  China,  ig  of  recent  introduction. 
It  is  lower  growing  than  the  common  lilac,  ranging  from  four  to  eight  feet.  The 
leaves  are  of  medium  size  and  ovate  in  form,  the  flowers  are  of  an  attractive  shade 
of  pale  bluish  rose,  with  a  waxy  looking  surface  and  a  pleasant  fragrance,  but  not 
nearly  so  strong  as  8.  vulgaria.  This  shrub  is  a  charming  addition  to  the  lilac  group, 
a  free  bloomer,  with  flower  clusters  of  medium  size.  Its  time  of  blooming  is  about 
two  weeks  later  than  the  common  ]ilac» 

8.  Japonica,  Decne.    Japan  Lilac. 

The  Japanese  tree  lilac  was  first  brought  from  Japan  in  1885.  When  full  grown  it 
forms  a  small  tree  from  ten  to  fifteen  feet  high.  The  flowers  are  small,  creamy  white 
and  are  produced  in  large  dense  clusters.  They  have  a  fragrance  quite  distinct  from 
that  of  the  ordinary  lilac,  reminding  one  of  the  hawthorn,  or  the  privet.  The  leaves 
are  large  and  of  dark  green  colour.  This  is  the  latost  of  all  the  lilacs  to  bloom,  the 
flowers  appearing  in  Ottawa  during  the  last  week  in  June  or  the  first  in  July* 

« 

With  a  judicious  selection  of  the  species  and  varieties  referred  to  one  may  have  a 
succession  of  lilacs  in  bloom  for  from  four  to  ^ve  weeks.  All  those  referred  to  have 
been  tested  at  Brandon  and  Indian  Head  and  have  proved  hardy. 

TAMABIX.    Tamarisk. 

Tamarix  amurensis.    Amur  Tamarisk. 

This  is  a  graceful  shrub  producing  a  feathery  growth  of  branches  which  are  cov- 
ered in  June  with  small  pale  pink  flowers.  It  succeeds  fairly  well  at  Ottawa,  but  has 
proven  too  tender  for  the  Canadian  North-west. 

Tin  A,    Linden. 

TUia  americana,  L.    Basswood  or  American  Linden.    North  America. 

The  basswood  in  eastern  Canada  is  a  widely  distributed  tree  of  handsome  form 
and  fine  foliage.  Young  trees  grown  from  seed  ripened  in  the  east  have  not  been 
hardy  either  at  Brandon  or  Indian  Head.  There  are^,  however,  some  native  bass- 
wood  trees  growing  in  Manitoba,  in  the  Turtle  Mountain  district,  and  tho  neighbour- 
hood of  Carman,  and  in  some  other  parts  of  the  province,  and  trees  grown  from  seed 
ripened  in  any  part  of  Manitoba  have  proved  quite  hardy  at  Brandon  and  fairly 
hardy  at  Indian  Head. 

TUia  vulgaris,  Hayne.    European  Linden, 

The  European  Linden  has  also  been  tried  at  both  tho  Western  Experimental 
Farms,  but  it  has  usually  been  killed  to  the  ground  or  killed  outright  the  first  winter. 
Several  specimens,  however,  have  survived  in  sheltered  locations  and  at  Indian  Head 
there  are  now  three  specimens  eight  or  nine  years  planted  which  seem  to  be  quite 
hardy. 

ULMUS,    Elm. 

TJlmus  americana,  L.     American  Elm. 

The  American  elm  is  one  of  the  best  and  most  durable  of  trees  for  ornamental 
or  shade  purposes.  As  a  street  tree  or  for  avenufa  it  is  imsurpassed,  its  beauty  of 
form,  durability  and  freedom  from  disease  place  it  in  advance  of  most  other  trees  for 
such  purposes.  In  Manitoba  and  the  North-west  Territories  it  is  as  yet  very  free 
from  insect  pests.  The  American  elm  delights  in  low,  moist  and  rich  soils,  and  is 
found  in  all  parts  of  Eastern  Canada.  It  occurs  native  also  in  many  of  the  river  valleys 
in  Manitoba.    Macoun  says,  ^it  is  found  in  the  valley  of  the  Red  river  from  Pembiita 
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to  Lake  Winnipeg.  It  ascends  the  Assiniboine  to  its  source.  It  passes  by  the  way 
of  Lakes  Manitoba  and  Winnipegosis  to  Ked  Deer  River  which  flows  into  the  la^t 
named  lake  where  it  ceases  to  grow  in  latitude  53°.  On  the  Saskatchewan  it  ascends  to 
near  Cumberland  House  in  latitude  64°.'  .     .  " 

Trees  grown  from  seed  produced  in  the  east  are  more  or  less  tender  and  unsatis- 
factory, while  those  grown  from  seed  ripened  in  Manitoba  or  the  Territhrlcs  are  quite 
hardy.  Young  seedlings  may  usually  be  found  in  abundance  growing  under  or  ri^ar 
by  mature  elms  in  river  valleys  in  the  North-west,  and  if  dug  up  and  transplanted 
into  good  soil  will  grow  rapidly,  ancj  soon  develop  into  vigorous  and  shapely  trees. 
(See  pliite  IV,  fig.  4.) 

tJ,  racem6sa,  D.  Thomas.    Cork  or  Rock  Elm.    North  America. 

This  tree  is  common  in  some  parts  of  eastern  Canada,  but  has  iiot  l>een  found 
native  in  the  North-west.  A  large  number  of  young  trees  of  this  species  were  planted 
in  1889  both  at  Brandon  and  Indian  Head.  Those  planted  at  Brandon  all  died  within 
a  year  or  two,  while  a  few  of  those  planted  at  Indian  Head  in  a  small  nursery  where 
they  had  much  shelter,  survived,  and  several  of  them  are  still  living.  These  have 
now  attained  a  fair  size  and  seem  quite  hardy.  As  soon  as  these  trees  bear  seed  it  is 
probable  that  a  hardy  race  of  Rock  Elm  can  be  produced. 

VIBURNUM.    Ahrowwood. 

The  Vibumulns  deserve  a  place  among  our  most  esteemed  ornamental  shrubs. 
They  are  decorative  when  adorned  with  their  clusters  of  white  flowers,  also  when  in 
fruit.  The  foliage  is  handsome  and  assumes  warm  tints  of  colour  in  the  autumn. 
Several  of  the  species  are  hardy  in  tlie  Canadian  North-west.  They  can  all  be  raised 
from  seed,  but  this  is  slow  to  germinate.  It  seldom  grows  until  the  second  year,  and 
instances  are  known  where  germination  has  l:e?n  delayed  until  the  fourth  and  even 
the  fifth  year  after  sowing. 

Viburnum  lentago,  L.     Sheepberry,  Nannyberry. 

This  species  is  found  in  many  parts  of  eastern  Canada,  and  also  in  the  North-west 
in  the  valleys  of  the  Red,  Assiniboine  and  Saskatchewan  rivers.  It  varies  in  height 
from  6  or  8  to  15  feet  or  more.  The  leaves  are  ovate,  pointed,  from  2  to  4  inches  long, 
and  the  flowers  are  in  flat  clusters,  varying  from  2  to  6  inches  across.  The  fruit  is  oval 
and  of  a  bluish  black  colour.  This  is  a  handsome  shrub,  which  is  quite  hardy  in  most 
parts  of  the  North-west. 

V.  opulus,  L.     High-bush  Cranberry. 

This  species  is  found  in  the  east  as  far  as  Anticosti  Island;  it  is  also  a  native 
of  the  North-west,  and  is  very  generally  distributed  throughout  the  northern  parts 
of  Canada.  The  Iligh-bush  Cranberry  attains  a  height  of  from  6  to  10  feet  or  more 
and  makes  a  handsome  ornamental  shrub,  which  is  interesting  when  in  flower  and 
very  decorative  when  adorned  with  its  bright  scarlet  fruit.  The  berries  grown  on 
the  eastern  form  of  this  shrub  are  very  bitter,  while  those  grown  in  the  North-west 
are  pleasantly  acid,  without  bitterness,  and  are  used  by  the  settlers  for  the  making 
of  pies,  preserves,  &c.  This  difference  in  the  fruit  is  so  marked  as  to  lead  one  to 
suspect  that  they  may  belong  to  different  species. 

V.  Opulus  sienle.    Snow-ball  or  Giielder  Rose. 

This  is  a  well-known  form  of  Vihumum  opulus,  which,  has  been  long  in  cultiva- 
tion, in  which  the  fertile  flowers  are  nearly  all  changed  to  sterile,  showy  ones.  Wl^en 
this  shrub  is  in  full  bloom  the  flowers,  which  are  a  snowy  white,  form  numerous  large 
globular  heads,  which  are  very  attractive.  On  this  sterile  variety  it  is  seldom  that 
any  fruit  is  formed,  and  it  is  propagated  from  suckers,  layers  or  cuttings. 
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,  This  variety  is  nearly  hardy  at  Brandon  and  Indian  Head  ;  occasionally  the  tips 
of  the  branches  are  injured  by  winter,  and  if  the  season  is  very  severe  they  may  be 
killed  from  one  foot  to  half  way  to  the  ground. 

YiXbumum  Lantana,  L.    Wayfaring  Tree. 

This  is  an  upright  and  handsome  shrub,  with  medium-sized,  strongly  veined, 
bright  green  leaves,,  producing  flowers  nearly  white,  in  terminal  flat  clusters,  which 
are  succeeded  by  bright  red  berries^  which  gradually  change  until  they  become  nearly 
black.  This  is  a  native  of  Europe,  which  has  been  tested  at  Brandon  and  Indian 
Head  for  the  past  eight  years.  At  Brandon  it  is  seldom  injured  by  winter,  and  gene- 
rally blooms  well  ;  sometimes,  however,  the  blossom  buds  are  injured.  At  Indian 
Head  many  of  the  shoots  are  killed  back,  but  some  usually  escape  injury,  so  that  the 
bush  flowers  fairly  well.  Although  not  entirely  hardy,  it  is  so  nearly  hardy  as  to  be 
well  worth  growing. 

V,  deniatum,  L.    Arrow- wood.  • 

This  ifi  found  native  in  different  parts  of  Canada  from  New  Brunswick  to  Ontario, 
also  in  the  United  States  as  far  west  as  Minnesota.  It  is  a  handsome  shrub  (See  Plate 
H,  ^g.  3)  of  upright  and  compact  growth,  with  coarsely  toothed  leaves  and  flat  clusters 
of  white  flowers  from  two  to  three  inches  across.  The  fruit  is  in  small  clusters,  nearly 
round  and  of  a  bluish  black  colour.  Although  not  yet  thoroughly  tested,  it  is  probabU 
that  this  shrub  will  prove  hardy  in  the  North-west. 

Other  varieties  of  Viburnum  are  being  tested,  and  it  is  probable  that  additional 
hardy  species  will  be  found. 


VITIS.    Grape. 

Vitis  vulpina,  L.      V,  riparia,  Michx.    Biver  Bank  or  Frost  Grape. 

A  vigorous  tall  growing  climbing  vine  found  on  river  banks  and  in  low  thickets 
which  produces  sweet  scented  clusters  of  flowers,  and  later  small  compact  bunches 
of  round  purplish  black  grapes,  covered  with  a  blue  bloom.  The  fruit  is  acid  and  if 
picked  before  frost  is  austere  and  unpleasant,  but  after  frost  it  becomes  much  sweeter 
and  quite  palatable. 

This  species  is  common  in  Eastern  Canada,  and  is  found  also  in  the  valleys  of  the 
Bed,  Assiniboine  and  other  rivers,  especially  in  the  southern  parts  of  Manitoba.  Plants 
raised  from  seed  are  frequently  sterile,  producing  staminate  flowers  only.  In  such  cases, 
the  flower  clusters  are  unusually  large  and  abundant.  To  secure  fruiting  vines  young 
plents  should  be  raised  from  cuttinprs  taken  from  vines  known  to  be  fruit  bearing. 
Hardy  both  at  Brandon  and  Indian  Head. 


C0NIFES2:. 

ABIES.    Fir,  Spruce. 

Ahies  halsamea.  Mill.    Balsam  Fir. 

This  evergreen  has  a  wide  native  range,  is  very  abundant  in  Ontario  and  Quebec 
and  in  Eastern  Canada  generally;  it  is  also  found  native  in  the  North-west  country. 
It  occurs  in  the  Lake  of  the  Woods  district  and  the  valley  of  the  Saskatchewan. 
Macoun  says,  'it  occurs  around  James  Bay,  and  has  been  found  on  the  AthabasC;\ 
river  in  latitude  58**^ 
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The  balsam  fir  has  been  tested  at  the  experimental  farms  at  Brandon  and  Indian 
Head  for  the  past  ten  years.  Young  trees  brought  from  the  east  have  not  been 
entirely  hardy,  but  when  obtained  from  the  neighbourhood  of  Eat  Portage,  they  havo 
proven  quite  hardy.     They  are,  however,  of  slow  growth. 

The  variegated  form  of  this  tree,  Abies  halsamea  variegate,  obtained  from  Europe 
has  also  been  tried  and  found  fairly  hardy. 

JUNIPEEUS.    Juniper. 

Among  the  junipers  there  are  not.  many  species  hardy  enough  to  endure  the  win- 
ters of  the  Canadian  North-west. 

Juniperus  Sahina,  L.    Common  Savin. 

This  handsome  evergreen,  native  in  the  mountains  of  Europe,  has  been  tested  for 
th^  past  eight  years,  both  at  Brandon  and  Indian  Head  and  found  hardy.  It  has 
a  low  growing  spreading  habit,  rarely  attaining  a  height  of  more  than  three  feet. 
When  well  rooted  it  grows  rapidly,  and  its  rich  deep  shade  of  green  makes  it  a  desir- 
able object  on  a  lawn.    It  succeds  well  also  under  partial  shade. 

J,  Sdbina  variegata  is  a  variegated  form  of  the  Common  Savin,  and  J.  Sahina, 
var.  erecta  an  upright  growing  variety  of  the  same,  both  of  which  have  been  tested  In 
the  North-west  and  found  hardy. 

J.  Sahina  procumbens.    Creeping  Savin. 

This  grows  abundantly  in  some  parts  of  Manitoba  and  the  Territories,  preferring 
sandy  and  rocky  places  whore  the  soil  is  poor  and  barren,  sometimes,  covering  acres 
of  ground  with  a  carpet  of  green.  It  grows  about  six  inches  and  upwards  in  height. 
Several  attempts  have  been  made  at  the  experimental  farms  to  transplant  this  creep- 
ing form  of  savin,  ,but  without  success.  Probably  the  soil  in  which  it  has  been 
planted  has  been  too  rich.  If  it  could  be  successfully  transplanted  there  is  no  doubt 
about  its  hardiness.  Macoun  gives  the  distribution  of  this  species  as  from  Anticosti 
Island  to  the  summit  of  the  Rocky  Mountain  passes. 

•/.  virgiriiana,  L.     Red  Cedar,  Virginian  Juniper. 

This  well  known  ornamental  tree  is  found  growing  on  dry,  rocky  and  somewhat 
sterile  soils  in  different  parts  of  Eastern  Canada.  It  varies  in  size  from  a  shrub  to  a 
small  tree  and  under  favourable  conditions  develops  into  a  good  sized  tree  of  50  feet 
or  more  in  height.  It  is  found  in  abundance  in  many  parts  of  Ontario,  from  Ottawa 
to  the  shores  of  Lake  Erie,  and  as  far  north  as  Parry  Sound.  The  red  cedar  has  been 
repeatedly  tried  at  Brandon  and  Indian  Head  during  the  past  fourteen  years,  and 
whilo  a  large  proportion  of  the  specimens  planted  have  died,  a  few  have  survived  At 
each  farm  gaining  apparently  in  hardiness  from  year  to  year,  and  for  the  past  five  or 
six  years  seem  to  have  become  quite  hardy.     ' 

J,  virginiana  elegans  is  a  handsome  variety  of  this  tree,  which  has  been  tried 
for  several  years  at  the  North-west  farms,  and  has  shown  a  fair  degree  of  hardiness. 
As  yet,  however,  the  specimens  are  small  and  usually  have  the  advantage  of  being 
covered  by  snow  during  the  coldest  winter  weather.  Among  the  other  varieties  of 
Juniper  which  have  been  tried  and  found  more  or  less  tender  are  : — 

J.  communis,  L.    Common  Juniper. 

J.  communis  fastigiata,    Irish  Juniper. 

J.  virginiana  pyramidalisz=.J.  fragrans. 

J.  virginiana  SchoUL 


PIOEA.    Spbuob. 

.  Among  the  Spruces  are  found  some  of  the  most  valuahle  evergreen  trees  for  the 
North-west  plains. 

Piceanlha,  Link.    White  Spruce. 

This  is  a  very  handsome  evergreen  tree  which,  when  grown  in  open  places,  assumes 
a  compact  pyramidal  form,  hranching  almost  to  the  ground.  It  is  found  in  all  parts 
of  eastern  Canada,  from  Gaspe  to  north  of  Lake  Superior.  In  Manitoha  it  is  very 
common  on  the  sand  hills  which  margin  the  first  prairie  steppe.  Macoun  says  : 
'  Occasional  tree»  are  met  with  in  the  Saskatchewan  valley"  and  in  the  Cypress  Hills.' 
It  has  also  been  found  on  the  Athabasca  river  in  latitude  54**. 

When  trees  of  this  species  are  grown  from  seed  prochiced  in  eastern  Canada  and 
sent  to  Manitoba  or  the  Teritories  they  are  usually  tender,  and  if  planted  in  exposed 
situations  a  large  proportion  of  them  die  the  first  winter.  If,  however,  they  are 
brought  from  the  sand  hills  on  the  first  prairie  steppe  in  the  neighbourhood  of  Sewell 
and  north  and  south  of  that  point  where  young  trees  can  be  found  in  great  abund- 
ance, they  are  perfectly  hardy.  Many  hundreds  of  these  trees  have  been  plantf'.d  at 
the  Experimental  Farms  at  Brandon  and  Indian  Head,  and  no  injury  from  Vinter 
has  ever  occurred  to  them.  At  Brandon  one  of  the  finest  hedges  on  the  farm  is  white 
spruce.  See  Plate  III,  fig.  2.  This  is  one  of  the  most  valuable  trees  for  planting  in 
the  ITorth-west,  provided  the  specimens  set  out  are  native.  In  transplanting  these  or 
any  other  evergreen  trees  great  care  should  be  taken  to  keep  the  roots  moist  during  the 
time  they  are  out  of  the  ground.  If  the  root  fibres  are  permitted  to  dry  the  young  trees 
will  be  very  much  injured.  To  prevent  this  the  roots  should  be  well  wet  as  often  as  is 
necessary  and  covered  with  wet  moss  or  wet  sacking  during  time  of  removal.  With  the 
exercise  of  due  care,  the  white  spruce,  provided  the  trees  are  small,  may  always  be 
transplanted  successfully.  Well  grown  bushy  specimens,  from  1}  to  2  feet  high,  are 
quite  large  enough.  Attempts  to  transplant  trees  from  4  to  6  feet  high  are  almost 
always  a  partial  if  not  an  entire  failure. 

Pieea  nigra.  Link.    Black  Spruce. 

This  is  said  to  have  a  wider  range  than  the  White  Spruce,  and  to  extend  from 
northern  Labrador  to  Lake  Athabasca  (lat.  59®).  It  is  very  mueh  like  the  White 
Spruce  in  appearance,  and  the  two  species  are  frequently  confounded.  They  may, 
however,  be  distinguished  by  the  length  of  the  cones,  which  arc  shorter  in  the  Black 
Spruce,  seldom  an  inch  long,  while  in  the  White  Spruce  they  are  longer,  and  never 
under  an  inch  in  length.  The  needle-like  leaves  of  the  Black  Spruce  are  also  usually 
shorter  than  those  of  the  white  variety.  The  Black  Spruce  is  said  to  form  the  great 
bulk  of  the  spruce  trees  which  furnish  the  large  stretches  of  timber  found  in  many 
of  the  northern  parts  of  Manitoba,  west  of  Lake  Winnipeg,  and  in  the  northern  parts 
of  the  Territories. 

The  Black  Spruce  also  makes  a  very  handsome  tree,  see  Plate  VI,  ^g.  4,  and  is 
quite  hardy  if  grown  from  seed  ripened  in  the  North-west,  Many  young  trees  have 
been  brought  from  the  vicinity  of  Rat  Portage  to  both  the  North-west  Experimental 
Farms,  and  have  succeeded  well. 

P.  Engelmanni,  Engelm.    Englemann's  Spruce. 

This  species  grows  in  abundance  in  the  Rocky  and  Selkirk  Mountains,  where  it 
attains  a  height  of  100  to  150  feet,  with  the  trunk  sometimes  four  feet  in  diameter. 
Three  young  treees  were  brought  from  Qlacier  in  1895  and  planted  at  Indian  Head, 
where  they  have  proven  hardy. 

Picea  excelsa.  Link.    Norway  Spruce. 

This  handsome  and  well  known  evergreen  is  a  native  of  the  mountains  of 
Northern  Europe,  and  has  repeatedly  been  tested  at  Brandon  and  Indian  H^id  dur- 


\ng  ^e  past  fourteen  years*  A  large  proportion  of  the  trees -planted  have  died,  but 
a  few  have  manifested  unusual  individual  hardiness  And  have  survived.  The  sur- 
vivors have  gradually  become  acclimatized  and  now  appear  to  be  quite  hardy.  .  They 
have  grown  to  be  handsome  specimens,  and  good  examples  of  this  species  may  now  bo 
found  at  both  of  the  North-west  Experimental '  Farms,  As  some  of  these  trees  have 
begun  to  bear  cone^,  seed  will  shortly  be  obtainable  from  them  for  sowing,  and-  trees 
grown  from  such  seed.  will. probably  be  quite  hardy  from  the  start. 

Picea  pun ff ens,  Engelm.    Rocky  Mountain  Blue  Spruce. 

^  -    . 

This  is  probably  the  most  attractive  evergreen  of  recent  introduction.  It  is 
found  at  high  elevations  in  Colorado  where  it  is  seen  of  various  tints  of  colour  from 
a  plain  green,  through  different  shades  of  steely  blue,  some  slightly  6lue  while  others 
are  of  a  deep,  bright,  steely  -or  greyish  shade  of  a  very  striking  character.  This  blue 
colour  in  the  best  of  specimens  almost  disappears  in  winter,  but  with  tho  first  warm  - 
days  of  spring  the  lower  branches  of  the  tree  begin  to  brighten,  and  a  deep  bluish 
tint  gradually  creeps  upward  until  it  pervades  the  whole  tree.  By  this  time  the  buds 
begin  to  burst  and  the  new  growth  pushes  out  of  a  much  brighter  shade,  and  this  bright 
colour  is  maintained  until  the  autumn  when  it  changes  gradually  to  a  deep  green. 
The  tree  has  a  compact  pyramidal  habit  with  the  branches  produced  each  year 
extending  almost  horizontally,  showing  more  or  less  distinctly  the  separate  layers 
of  annual  growth,  giving  the  tree  a  storied  appearance.  The  leaves  are  longer  and 
much  stiffer  than  in  most  of  the  other  species  of  spruce.  The  blue  colour  of  the 
foliage  is  produced  by  a  waxy  secretion  on  the  needle-like  leaves,  a  sort  of  bloom 
which  when  rubbed  is  easily  removed.  The  varying  shades  of  colour  in  different  trees 
results  from  the  relative  density  and  brightness  of  this  bluish  bloom.  Nurserymen 
engaged  in  propagating  this  spruce  usually  select  seed  from  the  bluest  specimens, 
when  a  considerable  proportion  of  the  seedlings  usually  show  the  blue  colour  more  or 
less  strongly.  The  seedlings,  however,  vary  much  in  this  respect.  In  Europe  this 
tree  is  propagated  by  grafting  twigs  from  some  of  the  bluest  trees  on  young  Norway 
or  white  spruce,  when  the  young  trees  so  grown  are  all  uniformly  blue.  In  Europe 
these  grafted  trees  of  Picea  pungens  are  usually  sold  under  the  name  of  P.  Parryana 
glauca. 

The  Rocky  Moulitain  Blue  Spruce  has  been  under  test  both  at  Brandon  and 
Indian  Head  since  1896,  and  has  proven  quite  hardy,  see  Plate  VI,  ^g.  1  from  photo 
of  specimen  at  Indian  Head.  For  several  years  the  specimens  planted  made  slow 
growth,  and  occasionally  showed  slight  injury  from  winter,  but  since  they  have 
become  well  established  their  growth  has  been  satisfactory,  and  for  the  past  six  year^ 
they  fiave  shown  no  indication  of  injury  from  winter. 

PINU8.    Pine. 

There  are  not  many  of  the  pines  which  furnish  satisfactory  material  for  plant- 
ing on  the  North-west  plains.  Since  they  have  but  few  fibrous  roots,  they  are  diffi- 
cult to  transplant,  and  efforts  to  grow  pines  are  sometimes  unsuccessful  for  this 
reason  rather  than  from  lack  of  hardiness. 

Pinue  divaricatxi,  Dum.-Cours.,  =P.  Banksiana,  Lamb.     Labrador  Pine,  Banksian 
Pine,  Jack  Pine. 

This  is  a  northern  species  with  a  very  wide  distribution.  Macoun  says  it  extends 
from  Halifax,  Nova  Scotia,  north-westerly  to  the  Athabasca  river  and  northerly 
down  the  Mackenzie  river  to  the  Arctic  circle.  Wlien  grown  without  being  crowded 
this  is  rather  a  pretty  tree.  The  leaves  are  in  clusters  of  two,  are  rather  short,  sel- 
dom over  an  inch  long,  more  or  less  curved  and  of  a  light  green  colour.  It  is  difficult 
to  transplant,  and  the  efforts  made  to  move  young  trees  from  the  districts  about  Rat 
Portage,  Prince  Albert  and  Edmonton  to  the  North-west  Experimental  Farms  have 


Hot  ah^ftys  been  siiooessful.  There  is,  however,  no  lack  of  hardiness  in  this  variety,  and 
if  transplanted  very  yo«ng,  when  only  eight  or  ten  inches  high,  tiiis  tuee  can  usually  be 
moved  successfully.    This  is  a  slow  growing  species* 

*         *  .  . .   •  ' 

P.  cemhra,  L,    Stone  Pine.    From  Mountains  of  Central  Europe  and  Siberia. 

This  tree  makes  a  close,  erect  symmetrical  growth.  The  leaves  are  2i  to  8  inches 
long  in  clusters  of  five.  They  are  slender,  flexible,  and  somewhat  triangular,  one  side 
a  smooth  green,  the  other  two  with  silvery  white  lines.  It  is  a  very  slow  growing 
tree,  and  requires  many  years  before  a  specimen  reaches  any  considerable  size.  The 
Stone  Pine  has  been  under  test  since  1896,  both  at  Brandon  and  Indian  Head,  and  has 
proved  quite  hardy.  . 

F.  sylvestris,  L.    Scotch  Pine.    Northern  Europe. 

This  well  known  evergreen  tree  has  a  symmetrical  upright  habit  of  growth,  and 
when  allowed  sufficient  space  for  development  makes  a  very  shapely  tree.  The  leaves 
are  arranged  in  clusters  of  two,  are  from  2i  to  3  inches  long — shorter  in  old  trees — 
somewhat  flattened  and  twisted,  and  of  a  dull,  bluish  green  colour. 

Several  hundred  young  specimens  of  the  Scotch  pine  were  planted  at  each  of 
the  North-west  Experimental  Farms  in  1889  and  1890.  At  that  time  there  was  very 
little  shelter  to  protect  them,  and  a  large  proportion  died  during  the  winters  of  1890 
and  1891.  A  few,  however,  survived,  either  from  individual  hardiness  or  more  favour- 
able surroundings  as  to  shelter,  and  maintained  a  somewhat  stunted  growth  for 
sr^veral  years,  during  which  time  they  became  established,  and  have  since  made  satis- 
factory progress.    For  the  past  seven  or  eight  years  they  have  been  quite  hardy. 

P.  sylvestris  Bigaensis.    Riga  Pine. 

This  is  said  to  be  a  somewhat  hardier  form  of  the  Scotch  pine  grown  from  seed 
obtained  in  forests  near  Biga,  Russia.  A  number  of  young  trees  of  this  variety  have 
also  been  tried  both  at  Brandon  and  Indian  Head.  These  were  put  out  in  1890,  and 
subsequent  years,  and  some  of  the  trees  have  survived.  The  Riga  pine  has  a  more 
upright  habit  of  growth  than  the  ordinary  Scotch  pine,  otherwise  they  seem  to  be 
identical,  see  Plate  VI,  fig.  2. 

In  planting  young  Scotch  or  Riga  pines  in  the  North-west  small  well  rooted  speci- 
mens should  be  chosen,  and  they  should  be  put,  where  possible,  in  the  shelter  of  some 
protecting  trees.  This  tree,  however,  is  a  very  hardy  one,  and  would  probably  endure 
the  winter  even  in  a  moderately  open  place  if  some  slight  protection  were  afforded. 
If  a  stake  were  driven  down  near  the  tree  and  a  wisp  of  straw  wound  around  to  pro- 
tect the  foliage  this  would  no  doubt  help  to  carry  it  through  the  winter. 

P.  montana,  Duroi.    Mountain  Pine.    From  Mountr.ins  of  Central  Europe. 

This  is  a  large,  rather  compact,  bush-like  form  of  pine,  from  5  to  15  feet  in 
height,  very  suitable  for  planting  where  space  is  limited.  The  leaves  are  in  pairs 
about  two  inches  long,  somewhat  twisted,  and  of  a  dark  green  colour. 

A  considerable  number  of  young  specimens  of  the  Mountain  Pine  were  planted 
at  Brandon  and  Indian  Head  in  1890  and  1894,  a  large  part  of  which  died.  A  few 
survived,  which  have  gradually  acquired  greater  hardiness,  and  those  which  are  now 
growing  in  shelter  appear  to  be  quite  hardy. 

In  planting  the  Mountain  Pine  in  the  North-west,  small,  well -rooted  specimens 
?boald  be  chosen,  and  they  should  be  so  placed  as  to  have  the  shelter  of  other  estab- 
lished trees. 

P.  moniana  mugJius.    Dwarf  Mountain  Pine. 

This  is  a  low-grbwing  and  very  compa-it  f orm  of  the  Mountain  Pine,  which  makes 
a  neat  and  attraciive  specimen.  In  hardiness  this  is  similar  to  the  ordinary  larger 
form.    The  Mountain  Pine  appears  to  be  somewhat  less  hardy  than  the  Scotch  Pine. 


Pinus  ponderosa,  Dougl.    Heavy  wooded  Pine,  Bull  Pine.    From  the  drier  districts  in 
British  Columbia. 

,  Tlu's  is  a  handsome  species  of  pine,  which  is  the  principal  tree  occurring  in  the 
central  and  southern  dry  regions  in  British  Columbia.  When  mature,  it  is  a  large 
tree  with  widely  spreading  branches  and  light  red,  scaly  bark.  The  leaves  are  in  clusters 
of  three,  rather  stout  and  very  long,  measuring  from  6  to  6  inches. 

This  species  has  been  tested  during  the  past  ten  years,  both  at  Brandon  and 
Indian  Tle?d,  and  a  very  large  {proportion  of  the  trees  planted  have  been  winter-killed, 
and  mcst  of  the  survivors  suffered  badly  during  the  severe  winter  of  1900.  Speci- 
mens have,  however,  survived  at  each  of  the  North-western  farms,  but  the  growth  has 
been  stunted.  Some  of  the  be^t  of  the  surviving  specimens  at  Indian  Head,  growing 
in  a  sheltered  spot  with  some  Scotch  Pine,  were  unfortunately  destroyed  recently  by 
ft  fire  which  cceurred  in  some  dry  grass  in  the  neighbourhood,  and  which  spread  over 
this  small  t)lanlat'cn. 

Tliis  species  may  be  regardo-?  as  ter.^or  in  the  North-west,  especially  in  severe 
winters,  unless  filTrrded  exception;>J  conditions  as  to  shelter.  It  is  quite  hardy  at 
Ottawa. 

Pinus  Sirohus,  L.    White  Pine. 

This  species  has  been  several  times  tested  at  both  the  North-west  farms,  but  has 
been  found  too  tender  to  endure  the  climate.  Most  of  the  specimens  planted  have 
died  the  first  winter.  The  only  young  trees  thus  far  obtainable  have  been  grown  from 
eastern  seed.  In  Macoun's  Catalogue  this  species  is  said  to  occur  between  Lake 
Superior  and  Winnipeg  River  around  Lonely  Lake  ;  also  near  Lake  Winnipeg.  It 
young  trees  from  these  northern  localities  could  be  obtained  they  would  in  all  pro- 
bability prove  hardy. 

P.  reainosa  Soland,    Red  Pine. 

This  beautiful  pine  is  common  in  eastern  Canada,  and  is  known  to  extend  west 
of  the  Lake  of  the  Woods.  It  has  been  found  difficult  to  procure  young  trees  of  this 
species  from  northern  sources,  hence  tests  were  not  begun  with  Red  Pine  until  1902. 
The  results  obtained  thus  far  are  promising  as  to  hardiness,  but  not  yet  conclusive. 

The  following  have  been  tried  and  found  too  tender  to  endure  the  North-west 
climate  :— 

Pinus  Larxcio  nigricans.    Austrian  Pine. 

Piniis  contorta  murrayana.    Lodge  Pole  Pine, 

Tsuga  canadensis,  L.    Hemlock. 

Pseudotsuga  Douglasii,  Car.    Douglas'  Spruce. 

Thuja  occidentalism  L.    Arbor-vitsB,  White  Cedar. 

This  is  a  well-known  and  widely  distributed  tree  in  Quebec,  Ontario  and  New 
Brunswick,  and  extends  northwards  to  the  eastern  extremity  of  Lake  Winnipeg  in 
Manitoba.  Many  specimens  have  been  planted  in  the  city  parks  at  Winnipeg,  which 
have  been  brought  in  by  settlers  within  a  few  miles  of  the  city.  This  tree  is  of  a 
conical  form  with  a  dense  frond-like  foliage  of  a  bright  green  colour  in  the  summer, 
but  which  assumes  a  dull  green  hue  during  the  winter  months. 

A  large  number  of  young  trees  of  Arbor-vitae  were  planted  on  the  Experimental 
Farms  at  Brandon  and  Indian  Head  in  1889,  but  most  of  these  being  without  shelter, 
died  during  the  winters  of  1890  and  1891.  Many  additional  specimens  were  planted  in 
subsequent  years,  after  some  shelter  had  been  provided,  and  some  of  these  have  now 
stood  the  winters  for  five  or  six  years,  and  appear  to  be  quite  hardy.  The  experience 
gained  indicates  that  young  Arbor-vit®  trees  brought  from  th6  east  are  not  usually 


[Phuto*.  by  C.  E,  SHunden 
—Rooky  Ht.  Bluk  Sphicb,  Inuivh  Ueau.  2. — Riqa  Pini,  Indian  IIead. 

3.— EuttOPKAK  Laboh  (Lara  Europea).  4.— Black  Sfbdob  (Ficca  Nigra). 
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hardy  in  the  North-west  in  exposed  situations,  but  that  they  are  fairly  hardy  when 
planted  in  sheltered  spots.  There  is  little  doubt  that  young  native  trees  from  near 
Winnipeg  would  be  much  hardier  than  those  brought  from  the  east. 

There  are  many  very  distinct  varietal  forms  of  the  Arbor-vit«,  which  have  also 
been  tested  at  the  Brandon  and  Indian  Head  farms^  and  the  following,  when  planted 
in  sheltered  situations,  appear  to  be  about  equally  hardy  with  the  common  Arbor-vita;. 

T.  occidentalis  elwangeriana.  Elwanger's  Arbor-vitae.  A  variety  with  dis- 
tinctly finer  foliage  and .  semi-dwarf  habit. 

T.  occidentalis  Hoveyi.  Hovey's  Arbor-vitae.  A  compact  form  with  the  foliage 
in  largo  flat  plates  which  open  and  close  gracefully  with  the  wind. 

T,  occidentalis  variegata.  Variegated  Arbor-vitce.  A  variety  resembling  the 
oidinary  form  with  the  tips  of  the  foliage  white. 

T.  occidentalis  Columbia.  Columbian  Arbor-vitae.  A  semi-dwarf  form  in  which 
ihe  silvery  tipping  is  deeper  and  more  constant  than  in  variegata. 

r.  occidentalis  Wareana.  Ware's  Arbor-vitae.  A  semi-dwarf  variety,  forming  a 
dense  nearly  oval  mass  of  foliage  from  six  to  eight  feet  high,  very  regular  in  outlin'3 
and  coarser  in  foliage  than  the  ordinary  type. 

T.  occidentalis  aurea  (Douglas).  Douglas'  Qolden.  A  semi-dwarf  form,  widely 
tipped  and  splashed  with  golden  shades. 

T.  occidentalis  lutea.  A  dwarf  form  with  the  larger  part  of  the  foliage  of  a 
golden  hue. 

The  following  varieties  have  also  been  tested  and  appear  to  be  more  tender  : — 

T.  occidentalis  pyramidalis.  Pyramidal  Arbor-vitae.  A  form  of  the  tree  which 
assumes  the  character  of  a  dense  elongated  pyramid  with  a  narrow  base. 

T.  occidentalis  Meehani.  Meehan's  Arbor-vitae.  A  golden  tinted  semi-dwarf 
form  where  the  golden  hue  extends  down  the  foliage  in  a  broken  character  for  three 
or  four  inches  from  the  tips.  ^ 

There  are  several  other  forms  of  a  dwarf  character,  such  as  T.  0.  compacta  and 
T.  0.  glohosa,  which  have  not  yet  been  tested,  but  which  will  in  all  probability  provo 
as  hardy  as  the  common  form  of  the  Arbor-vitae. 

LARIX.   Labch.    Tamarack. 

The  larches,  although  they  shed  their  leaves  during  the  winter,  are  true  conifers, 
pnd  are  entitled  to  consideration  here. 

Larix  laricina  (Du  Roi),  Koch.     American  Larch,  Tamarack,  Hackmatack. 

This  treo  has  a  very  wide  distribution.  'With  the  black  spruce  it  occupies  the 
larger  part  of  the  swampy  ground  from  Newfoundland,  Labrador  and  the  eastern 
provinces  to  the  eastern  base  of  the  Rocky  Mountains  in  the  Peace  river  region,  lati- 
tude 56°  '  (Macoun).  The  American  larch  is  of  medium  height,  of  rather  slend-ir 
growth,  sometimes  pendulous  in  habit,  usually  found  in  swampy  woods  or  on  the 
margin  of  lakes.  The  leaves,  which  appear  early  in  spring,  are  narrowly  linear  in 
form  and  arranged  in  fasicles  or  clusters,  soft  and  of  a  bright  green  colour  ;  the  cones 
ore  small  from  J-inch  to  f-inch  in  length. 

A  number  of  young  trees  of  this  species  have  been  procured  from  the  neighbour- 
hood of  Rat  Portage,  also  from  among  the  sand  hills  at  Sewell,  Man.,  on  the  first 
prairie  steppe.  These  have  grown  well  and  have  proven  quite  hardy  at  Brandon  and 
Indian  Head. 

L.  europcea,  DC.    European  Larch. 

This  is  a  tall,  handsome  pyramidal  tree  of  rapid  growth  and  robust  habit,  found 
native  in  the  European  Alps.     The  leaves  are  linear^  soft  and  arranged  in  fasicle? 
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h8  in  the  American  Larch,  but  usually  average  a  little  longer,  and  are  of  a  deeper 
shade  of  green.  The  cones  are  about  twice  the  length  of  those  of  the  American  Larch, 
measuring  from  1  to  li  inches  in  length  ;  the  branches  are  usually  more  or  lees 
pendulous.  The  regularity  and  beauty  of  its  outline  during  every  stage  of  its  growth 
makes  this  tree  a  favourite  object  for  decorative  purposes.  (See  Plate  V±.,  fig.  3.) 
Unfortunately  it  cannot  be  said  to  be  hardy  in  the  North-west.  Out  of  several  hundred 
young  trees  planted  at  the  North-west  farms  at  diflFerent  times  during  the  past  14  years, 
only  a  very  few  specimens  have  survived.  These,  however,  seem  to  have  become  quite 
hardy  and  are  growing  well.  As  soon  as  seed  can  be  obtained  from  these  acclimatized 
trees  it  is  probable  that  a  hardier  race  may  be  produced. 

There  is  another  species  of  larch  known  as  the  Mountain  Larch  (Larix  Lyalli), 
which  may  probably  prove  hardy  in  cultivation  in  the  North-west.  This  tree  is  found 
in  the  Rocky  Mountains  at  an  altitude  of  from  .6,000  to  7.000  feet,  but  no  opportunity 
has  yet  occurred  for  making  a  satisfactory  test  of  this  species. 


SALI8BURIA. 

Salishuria  adiantifolia,  Smith.     Maiden  Hair  Tree. 

Several  specimens  of  this  interesting  tree  have  been  tried  at  each  of  the  western 
farms,  but  in  no  case  have  they  survived  a  winter. 
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To  the  Houourable 

The  Minister  of  Agriculture, 

Sir, — I  herewith  submit  for  your  approval  Bulletin  No.  48  of  the  Experimental 
Farm  series,  which  has  been  prepared  by  the  Experimentalist,  Dr.  C.  E.  Saunders  and 
myself.  There  are  presented  in  this  publication  the  results  of  a  large  number  of  experi- 
ments, which  have  been  conducted  at  all  the  experimental  farms  in  your  Department- 
during  the  season  of  1904,  with  spring  wheat,  macaroni  wheat,  emmer  and  spelt,  oats, 
barley,  pease,  Indian  corn,  turnips,  mangels,  carrots,  sugar  beets  and  potatoes,  in  plots 
of  uniform  size,  and  with  the  crops  grown  under  uniform  conditions.  The  average 
results  are  also  given  of  the  tests  for  a  series  of  years  of  those  varieties  which  have  been 
long  under  trial. 

These  test  plots  are  conducted  with  the  object  of  gaining  information  as  to  the 
relative  productiveness  of  the  different  sorts  and  their  earliness  in  ripening.  The 
returns  show  much  variation  in  the  weight  of  the  crops  grown  and  point  to  the  import- 
ance of  care  in  the  choice  of  varieties  of  seed  for  sowing.  It  is  hoped  that  these  results 
giving  the  experience  gained  under  some  of  the  most  important  climatic  variations  found 
in  the  country,  will  prove  useful  to  farmers  in  every  part  of  Canada, 

I  have  the  honour  to  be, 

Your  obedient  servant, 

WM.    SAUNDERS, 
Director  of  ExperinxeniaX  Farms. 

Ottawa,  December  27,  1904. 
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FROa   TBIAL   PLOTS  Ot 


M,  flD  ROOTS 


Bt  William  Saunders,  LL.D.,  F.RS.O.,  F.L.S.,  F.O.S.,  Aa 

Director  of  Experimental  Farms, 

A3fn>  Chas.  K  Saunders,  B.A.,  Ph.D.,  Experimentalist. 

Daring  the  past  ten  years  experiments  have  been  conducted  on  uniform  trial  plots 
at  each  of  the  Dominion  Experimental  Farms  for  the  purpose  of  gaining*  information  as 
to  the  most  productive  and  earliest  ripening  varieties  of  grain,  fodder  corn,  field  roots 
and  potatoes.  In  arranging  for  these  plots  the  same  varieties  have  been  sown  at  each 
of  the  farms,  the  seed  being  supplied  at  the  outset  from  a  common  stock.  In  each  case 
seed  has  been  sown  early,  and,  as  a  rule,  all  the  difleront  sorts  of  the  same  crop  have 
been  sown  on  the  same  day  or  at  most  within  two  or  three  days  so  as  to  give  to  all  an 
even  start.  The  land  chosen  each  year  for  these  plots  has  been  as  nearly  uniform  in 
character  as  could  be  found  and  before  sowing  has  been  brought  into  a  good  condition 
of  tilth.  In  this  bulletin  which  is  the  tenth  of  the  series,  considerable  changes  have 
been  made  in  the  manner  of  presenting  the  results  of  the  experiments.  Although  in  the 
previous  issues  attention  has  been  called  to  the  fact  that  the  figures  obtained  in  any  one 
season  are  of  much  less  significance  than  those  which  express  the  average  of  the  returns 
for  a  series  of  years,  nevertheless  it  has  been  felt  that  this  important  fact  has  not  always 
received  due  consideration.  It  has  therefore  been  decided  to  arrange  the  matter  in  such 
a  form  as  to  bring  into  prominence  the  average  results  and  to  relegate  the  figures 
obtained  in  the  current  year  to  an  altogether  subordinate  place.  In  this  way  it  is  believed 
that  the  usefulness  of  the  bulletin  will  be  materially  increased.  Another  chan^^e  has 
also  been  considered  necessary.  Experience  has  shown  that  the  results  obtained  from 
growing  different  varieties  for  a  series  of  years  on  one  farm  and  under  uniform  conditions 
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ANNUAL  CROP  BULLETIN, 

cannot  be  safely  compared  together  unless  exactly  the  same  years  are  used  in  computing 
all  the  averages.  This  is  due  of  course  to  the  variability  of  the  seasons.  A  period  of 
five  years  has  therefore  been  adopted  as  the  standard,  and  the  varieties  are  placed  in  the 
tables  in  the  order  of  their  average  yield  for  the  last  five  years.  Those  which  have  only 
been  grown  for  shorter  periods  are  placed  in  a  separate  group.  While  a  five-year  period 
is  undoubtedly  rather  short,  it  was  considered  undesirable  to  lengthen  it,  since  by  so 
doing  all  recently  introduced  varieties  would  have  been  kept  too  long  from  taking  their 
place  in  the  tables  with  the  older  sorts. 

Daring  the  past  season  very  dry  weather  prevailed  in  the  Maritime  Provinces 
during  June  and  the  greater  part  of  July  which  considerably  reduced  the  grain  crops- 
The  straw  was  short,  but  rains  late  in  July  brought  the  grain  up  to  a  fairly  plump  con- 
dition. The  weather  later  in  the  season  was  favourable  for  roots.  Better  conditions 
for  crop  growing  prevailed  in  Quebec  and  Ontario,  but  rust  on  the  grain  was  general. 
Rust  also  was  prevalent  in  some  parts  of  Manitoba  on  wheat  and  oats,  but  in  other  res- 
pects the  conditions  were  favourable.  Pease  gave  a  remarkably  large  return  and  the 
crop  of  roots  was  unusually  heavy,  while  potatoes  gave  an  enormous  yield.  At  Indian 
Head  all  the  cereal  crops  were  good,  but  roots  yielded  less  than  usual ;  carrots  gave  a 
very  small  crop.  At  Agassiz,  B.  0.,  the  crops  were  fairly  satisfactory  excepting  roots 
which  gave  a  small  return. 

The  following  lists  include  only  those  varieties  which  are  being  grown  on  all  the 
Dominion  Experimental  Farms. 

It  frequently  happens  that  a  variety  of  grain  is  grown  for  one  or  two  years  at  the 
Central  Farm  before  being  sent  out  to  be  tested  at  the  branch  farms.  In  all  such  cases, 
in  order  to  secure  uniformity  in  the  tables  in  this  bulletin,  the  yields  at  the  Central 
Farm  are  only  recorded  for  those  years  in  which  the  varieties  were  grown  on  all  the 
farms. 

In  computing  the  average  for  these  tables  the  same  five  years  have  been  used  in 
each  case,  except  in  a  few  instances  where  the  omission  or  failure  of  one  of  the  plots 
made  a  blank  in  the  records  for  that  year.  These  instances  are  marked  with  a  cross  f 
and  the  true  position  in  the  tables  of  the  varieties  so  marked  is  on  this  account  to  be 
regarded  as  somewhat  uncertain. 

*  Cross-bred  varieties  produced  on  the  Experimental.  Farms  are  marked  with  an 
asterisk. 

SPBINQ  WHEAT 

Thirty-six  varieties  of  spring  wheat  (exclusive  of  the  macaroni  wheats)  have  been 
grown  on  the  uniform  test  plots  at  all  the  Dominion  Experimental  Farms  during  the 
past  season.  The  size  of  the  plots  was  one-fortieth  of  an  acre  at  Ottawa,  Ont.,  Nappan, 
N.  S.  and  Agassiz,  B.  C. ;  while  at  Brandon,  Man.,  and  Indian  Head,  N.  W.  T.,  the 
plots  were  one-twentieth  of  an  acre.  The  seed  was  sown  at  the  rate  of  one  and  one-half 
bushels  per  acre.  The  dates  of  sowing  were  as  follows : — At  Ottawa,  April  27  and  May 
2;  Nappan,  May  12;  Brandon,  May  4;  Indian  Head,  April  29;  and  at  Agassii^ 
April  25. 

In  Canada  the  bushel  of  wheat  is  60  lbs. 
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SPRING  WHEAT— Con^{nu«rf. 
AVERAGE  YIELD  ON  ALL  THE  EXPERIMENTAL  FARMS. 


•4 

B 
'A 


2 
3 
4 
5 
t» 
7 


Yarietied  totted 

for 

five  yean. 


1  Preston 


Red  Fife 

Advance  * 

Monarch 

White  Fife.... 

Huron  * 

White  Russian. 


8  Rio  Grande . 


9 
10 
11 
12 
13 
14 


Wellman's  Fife. 

(%de* 

Laurel  * , 

Admiral  * 

Stanley  • 

Red  Fern . 


Average 
yield 

for  five 
years. 


Bu.  Lbs. 
35    33 


35 

34 
34 
34 
34 
34 
34 
33 
33 
33 
33 
33 


9 
54 
44 
39 
37 
30 
8 
2 
56 
54 
50 
31 
26 


Average 

days 
matur- 
injf  for- 

five 
years. 


Days. 

115 
119 
115 
119 
119 
117 
120 
118 
119 
117 
120 
117 
116 
118 


Yield  in 
1904. 


Bu.  Lbs. 

29  20 

30  57 

29  41 

30  34 

29  44 

25  57 

30  14 
23  53 

28  10 
27  24 
27  50 

29  54 
27  25 

26  3 


Varieties  tested 

for 

less  than  five  years. 


Power's  Fife = Minn.  149 
(4  years) 

Benton  *  (4  years) 

Chester  *  (4  years) 

McKendry's  Fife = Minn 
181  (4  years) 

Minnesota  No.  163 
(4  years) 


Average 

yield 

for  less 

than  five 

yeais. 


Bu  Lbs. 

33  55 
33  26 
32    59 

32    36 

32    27 


Average 
days 

matur- 
ing. 


Days. 

120 
116 
116 

120 

120 


Yield 
in  1904. 


Bu .  Lbs. 

SO  2 
30  19 
29    38 

25    10 

27    22 


B 

9 
'A 


15 
16 

17 


Varieties  tested 

for 

five  years. 


Hungarian 


Priugle's  Cham  plain. 
Percy  * 

18  Colorado 

19  Plumper* 


20 
21 
22 
23 
24 
25 
26 
27 


Dawn*. 
Heris^on  Bearded, 

Weldon* 

Byron  * 

Crawford  * , 

Countess  * , 

Early  Riga  * , 

Fraser  * , 


Average 

Average 

days 

yield 

matur- 

Yield in 

for  five 

ing  for 

five 

1904. 

years. 

years. 

Bu.  Lbs. 

Days. 

Bu.Lbfl. 

33    14 

117 

24      2 

33      5 

116 

25    17 

32    55 

115 

26    20 

32    50 

116 

24      5 

32    21 

115 

24    31 

j  32    17 

114 

25    25 

1  32    15 

118 

23    57 

32    13 

118 

28      2 

32      4 

114 

28    45 

31    57 

113 

26    44 

31    55 

115 

27    13 

30    28 

109 

24    37 

29    39 

111 

22    31 

Varieties  tested 

for 

less  than  five  years. 


Hastings  *  (4  years) 

Australian  No.  19  (4  years) 

Australian  No.  9  (4  years). 

Hayues'Blue  Stem = Minn 

169  (4  years) 


Average 
yield 

for  less 
than  five 

years. 


Bu .  Lbs. 


32 
31 
31 


6 

31 

4 


30    34 


Average 
days 

matur- 
ing. 


Days. 

115 
120 
118 

121 


Yield 
in  1904. 


Bu.Lbs. 

25  30 
28  24 
28    36 

25    56 


The  average  crop  of  the  thirty-six  varieties  of  spring  wheat  tested  on  all  the  Expe- 
rimental Farms  in  1904  was  28  bus.  2  lbs.  per  acre. 

AVERAGE  YIELD  ON  THE  CENTRAL  EXPERIMENTAL  FARM,  OTTAWA,  ONT. 


B 


Varieties  tested 

for 

five  years. 


Preston  • 

Huron* 

Herisson  Bearded . . . . 
Pringle*8  Champlain . . 

Advance*.. 

White  Fife  . .' 

RedFem 

Clyde* 

Red  Fife 

Plumper* 

Byron  * 

White  RuniMi 

Admiral* 


1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
I4|Laurel 


Average 

yield 

for  five 

years. 


Bu.Lbs. 

31  24 

30  20 

29  44 

29  16 

29  .. 

28  S4 

28  .26 

28  14 

28  6 

28  .. 

27  54 

27  54 

27  42 

27  34 


Average 
days 
matur- 
ing for 

nve 
years. 

Days. 

107 
110 
110 
108 
109 
112 
110 
110 
113 
106 
107 
113 
110 
112 


Yield  in 
1904. 


Bu.Lbs. 

21  20 
12  20 
23  .. 
19  .. 
23  40 
18  .. 

22  40 
21  .. 
15  .. 

23  .. 
27  20 
17  .. 
26  .. 
21  20 


u 


Varieties  tested 

for 

five  years. 


15  Hungarian  . .  . , 

IGl  Monarch 

ITJWellman's  Fife 

ISiWeldon* 

19|Colorado 

20  Hio  Grande 


21 
22 
23 
24 
25 
26 
27 


Crawford  * . . 

Percy  * 

Dawn* , 

Countess  * . . . 
Stanley*.... 

Fraser  * 

Early  Riga*. 


Average 

yield 

for  five 

years. 


Average 
days 
matur- 
ing for 

five 
years. 


Yield  in 
1904. 


Bu .  Lbs. 

Days. 

27    22 

110 

27    18 

114 

27    18 

113 

26    52 

110 

2fi    44 

107 

2G    34 

112 

20    20 

104 

26    20 

107 

25    12 

107 

24    48 

106 

24     .. 

107 

23    56 

101 

20    52 

101 

Bu .  Lbs. 

14  .. 

18  40 
14  20 
2r.  20 

19  40 
16  20 

20  20 
18  .. 

18  20 

19  40 
16  40 

16  40 

17  .. 
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.     SPRING  WREAT— Continued      , 
AVERAGE  YIELD  ON  THE  CENTRAL  ixPERIMENTAL  FARM,  OTTAWA,  ONT.— «m. 


Varieties  tested 

for 

less  than  five  years. 


Hastings  *  (4  years) 

McKendry's  Pife  (Minn. 

181)  (4  years) 

Benton  (4  years)  * 

Australian    Na    19 

(4  years) 

Minnesota    Na    163 

(4  years) 


Ayerage 

yield 

for  less 

than  five 

years. 


Bu.Lbs. 
28    52 

28    16 
28    10 

27      2 

26    15 


Average 

days 

matur- 

Yield 
for  1904. 

ing. 

Days. 

Bu.Lbs. 

107 

25  20 

112 
110 

16  40 
23  40 

113 

16  40 

113 

15  40 

Varieties  tested 

for 

less  than  five  years. 


Chester  *  (4  years) 

Haynes'Blue  S  tern = Minn 

169  (4  years) 

Power's  JFife  =Minn.  149 

(4  years)  

Australian  No.  9  (4  years) 


AverM^ 

yield 

for  less 

than  five 
years. 


Bn.Lbs. 
25  17 

24  15 

24  .. 
19   2 


Average 
days 

matur- 
ing. 


Days. 
108 

114 

113 
109 


Yield 
for  1904. 


Bu.Lbs. 
24  40 

12  40 

16  20 
11  20 


The  average  crop  of  the  thirty-six  varieties  of  spring  wheat  tested  on  the  Central 
Experimental  Farm  in  1904  was  19  bus.  8  lbs.  per  acre. 

AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM  NAPPAN,  N.a 


B 

a 

"A 


1 
2 
3 
4 
5 
6 
7 
8 

10 

12; 

13 
14 


Varieties  tested 

for 

five  years. 


Rio  Grande 

White  Fife 

Red  Fife 

Laurel  * 

Byron  * 

Advance*.. 

White  Russian 

Clyde*. 

Hungarian 

Preston  * 

Welhnan^s  Fife 

Colorado «t . . 

Early  Riga* 

Monarch 


Average 

yield 

for  five 

years. 


Bu.Lbs. 


Average 
days 
matur- 
ing for 
nve 
years. 


Days. 


Yield  in 
1904. 


Bu .  Lbs. 


37  20 

113 

27  .. 

36  16 

116 

27  20 

35  28 

114 

28  .. 

36  16 

116 

22  20 

35  12 

113 

28  40 

35   8 

112 

21  40 

34  56 

116 

26  .. 

34  48 

114 

21  20 

34  40 

113 

21  20 

34  40 

113 

26  .. 

34  32 

116 

25  20 

34  24 

112 

24  40 

33  48 

108 

24  20 

33  48 

115 

24  20 

Varieties  tested 

for 

less  than  five  years. 


Chester  *  (4  years) 

Power's  Fif  e_(4  years) . . . 
McKendry'sFife  (4  vears) 

Hastings  ^  (4  years) 

Minnesota   No.    163 
(4  years)  


Average 
yield 

for  less 
than  five 

years. 


Bu .  Lbs. 

32  35 

30  10 

29  30 

29  10 

29    10 


Average 
days 

matur- 
ing. 


Days. 

115 
117 
118 
116 

118 


Yield  in 
1901. 


Bu .  Lbs. 

23  .. 

22  40 

20  .. 

24  .. 

20     .. 


u 


15 
16 
17 

18 
19 
20 
21 
22 
23 
2^ 

2r> 

2C 
27 


Varieties  tested 

for 

five  years. 


Admiral  * 

Red  Fern 

Plumper.  * 

Crawford  * 

Pringle's  Champlain. . 

Huron  * 

Weldon* 

Herisson  Bearded 

Dawn  * 

Percy* 

Stanley  * 

Gountesa* 

b'raser  * 


Aversffe 
yield 

for  five 
years. 


Bu .  Lbs. 

33  20 

83  20 

32  44 

32  24 

32  8 

32  4 

32  .. 

31  52 

31  12 

31  8 

30  44 

28  40 

24  40 


Average 
days 
matur- 
ing for 

nve 
yean. 


Days. 

114 
113 
113 
113 
118 
113 
115 
114 
113 
113 
114 
114 

lis 


Yield  in 
1904. 


Bu.Lbs. 

26  40 

22  40 

24  90 

24  .. 

22  .. 
24  .. 
20  40 

23  20 

24  40 
18  30 
20-30 
23  30 
20  .. 


Varieties  tested 

for 

less  than  five  years. 


Benton  *  (4  years). 

I 
(4  years). 


). 
m 


Australian 
Haynes*    ] 
(4  years) 
Australian  No.  19  (4  years) 


9  (4  year 
Haynes*    Blue     Ste 


Average 

yield 

for  less 

than  five 

years. 


Bu.Lbs. 


29 
28 


20 


26    26 
24      5 


Average 
days 

matur* 
ing. 


Days. 

116 
119 

118 
119 


Yield  in 
1904. 


Bu.Lba. 

25 

26 


21 
21 


40 


The  average  crop  of  the  thirty-six  varieties  of  spring  wheat  tested  on  the  Experi- 
mental Farm  at  Nappan  in  1904  was  23  bus.  31  lbs.  per  acre. 
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SPRING  WHEAT— Con^inutfcJL 
AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  BRANDON,  MAN. 


B 
J5 


Varieties  tested 

for 

five  yean. 


1  Monarch 

2  Dawn* 

3  White  Fife  . . . , 

4  Advance  * 

5  Red  Fife 

6  White  Rassian. 
7i  Admiral  * 

8  Laurel* 

9  Huron* 

lOiWellman's  Fife, 

llCIyde* 

12'Crawford*....  , 


13 
14 


Stanley  *. 
Byron  *.. 


Average 

Average 
yield 

days 
matur- 

Yield in 

1 

for  five 

ing  for 
five 

1904. 

years. 

yeaiB. 

125 

Bu.Lbs. 

Days. 

Bu.Lbs. 

34      4 

119 

33 

40 

15 

34 

113 

29 

•  * 

16 

33    33 

120 

31 

20 

17 

33    30 

114 

81 

•  • 

18 

33    26 

120 

36 

40 

19 

33    16 

120 

26 

40 

20 

33      8 

117 

29 

40 

21 

32    36 

120 

25 

20 

22 

32    28 

116 

31 

30 

23 

32    18 

118 

26 

30 

24 

31    53 

117 

26 

■   m 

25 

31    48 

114 

36 

•   • 

26 

31    33 

116 

26 

30 

27 

30    24 

114 

27 

40 

Varieties  tested 

for 

five  years. 


Eraser* 

Ck)unteB  * 

Preston* 

Pringle's  Champlain. 

Hungarian. 

Percy* 

Rio  Grande 

Weldon* 

Red  Fern  

Herisson  Bearded . . . 

Early  Riga* 

Plumper  • 

Colorado  * 


Average 

Average 

days 

yield 

matur- 

for five 

ing  for 
five 

years. 

years. 

Bu.Lbs. 

Days. 

30    20 

110 

30    18 

117 

30    16 

116 

30    10 

115 

29    44 

117 

29    42 

112 

29    38 

117 

29    32 

117 

28    50 

116 

28    60 

115 

28    40 

108 

28    28 

116 

27      8 

115 

Yield  in 
1904. 


Bu.Lbs. 

31  .. 

25  20 
»»  .. 
31  20 
29  20 

26  20 
19  40 
26  20 
23  20 

22  20 
28  .. 

23  20 
22  .. 


Varieties  tested 

for 

less  than  five  years. 


Australian  Na  9  (4  years) 

Benton  *  (4  years) 

Power's  Fife  (4  years).. . . 

Chester  *  (4  years) 

Minnesota   Na    163 
(4  years) 


Avenwe 

yield 

for  less 

than  five 

years. 


Bu.Lbs. 

32  45 

32  .. 

31  52 

30  10 

27    40 


Average 
days 

matur- 
ing. 


Days. 

117 
114 
120 
117 

110 


Y^eld  in 
1904. 


Bu.Lbs. 

36    40 
31    20 
35 
34 

25    40 


Varieties  tested 

for 

less  than  five  years. 


Haynes'  Blue  Stem 
(4  yeara) 

Australian  No.  19 
(4  years) 

Hastings  *  (4  years) 

McKendry's  Fife  (4  years) 


Average 
yield 

for  less 
than  five 

years. 


Bu.Lbs. 

27  15 

28  .. 
25  55 
22      7 


Average 
days 

matur- 
ing. 


Days. 

120 

121 
116 
119 


Yield  in 
1904. 


Bu.Lbs. 

27    .. 

36    .. 

27     .. 
16    20 


The  average  crop  of  the  thirtj-six  varieties  of  spring  wheat  tested  on  the  Experi- 
mental Farm  at  Brandon  in  1904  was  28  bus.  32  lbs.  per  acre. 

AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  INDIAN  HEAD,  N.W.T. 


s 


Varieties  tested 

for 

five  years. 


1 

2 

3 

4 

6 

6 

.  7 

8 

9 

10 

11 

12 

13 

14 


Preston* 

Stanley  * 

Huron  * 

Red  Fern 

Monarch. 

Percy* 

Weldon* 

Rio  Grande 

Wellman's  Fife 

Red  Fife 

Pringle*8  Champlain. . 

Advance  * 

Hungarian 

Countess  *". 


Average 

Avenge 
yiela 

days 
matur- 

Yield in 

for  five 

ing  for 
five 

1904. 

years. 

• 

years. 

Bu.Lbs. 

Days. 

Bu.Lbs. 

44    26 

125 

39    40 

43    51 

124 

42    25 

43    21 

123 

36      5 

43    19 

128 

33    45 

42    36 

127 

50    20 

42    23 

124 

41      5 

42    12 

126 

40    20 

41    55 

129 

32    45 

41    52 

129 

42    50 

41    31 

129 

43      5 

41      5 

127 

31    25 

40    57 

128 

49    45 

40    38 

127 

29    50 

40    19 

121 

40      6 

Varieties  tested 

for 

five  years. 


15 
16 
17 
18 
10 
20 
21 
22 
23 
24 
25 
26 
27 


White  Russian 

Admiral  * 

Clyde* 

Colorado 

White  Fife 

Herisson  Bearded. . . . 

Dawn  * 

liaurel  * 

Plumper  * 

Fraser  * 

Crawford  * 

Early  Riga* 

Byron* 


Average 

Average 

days 

yield 

mutur- 

for  five 

inff  for 
five 

years. 

years. 

Bu .  Lbs. 

Days. 

39    52 

129 

39    48 

123 

39    34 

124 

39    22 

125 

39      1 

128 

38    27 

129 

38    21 

121 

38      6 

130 

36    32 

122 

35    42 

118' 

35    35 

119 

34    55 

116 

34    25 

119 

Yield  in 
1904. 


Bu.Lbs. 

48  60 

38  10 

41  50 
31  5 
38  40 
28  55 
34  25 

42  50 
27  60 
27  36 
30  .. 
85  46 
27  40 
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SPRING  WHEAT— Con^tnu«i 
AVERAGE  YIELD  ON  THE  EXPEfllMENTAL  FAKM,  INDIAN  HEAD,  N.W.T. 


Varietiee  tested 

for 

less  than  five  years. 


Power's  Fife  (4  years).. . . 
McKendry'BFife(4  years) 
Australian   No.   19 

(4  years) 

Minnesota  Na  163 

(4  years) 


Average 

yield 

for  less 

than  five 

years. 


Bu.Lbs. 

44    27 
42      9 

41    51 

41    30 


Average 
days 
matur- 
ing. 


Days. 

129 
ISO 

129 

130 


Yield 
for  1904. 


Bu.Lbs. 

48    40 
45    30 

44  20 

45  20 


Varieties  tested 

for 

less  than  five  years. 


Chester  *  (4  years) 

Hastings  *  (4  years) 

Benton  *  (4  years) 

Australian  No.  9  (4  years) 
Haynes'  Blue  Stem 
(4  years) 


Average 

yield 

for  less 

than  five 

years. 


Bu .  Llj6. 

39  11 

38  62 

38  26 

38  5 

37    59 


Average 
days 

matur 
ing. 


Days. 

124 
124 
123 
127 

131 


Yield 
for  1904. 


Bu.Lbs. 

41  10 
32  30 

42  15 
41  40 

40     .. 


The  average  crop  of  the  thirty-six  varieties  of  spring  wheat  tested  on  the  Experi- 
mental Farm  at  Indian  Head  in  1904  was  38  bush.  42  lbs.  per  acre. 

AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  AGASSIZ,  B.  0. 


£ 

s 


Varieties  tested 

for 

five  years. 


liStanley  • 

2;Redrife 

SlPreston^ 

4'Colorado. ..... 

5{White  Russian. 

6  Laurel  * 

7  Plumper*...    , 

8 1  Monarch 

9,  White  Fife.... 

10|  Advance* 

lliCountess  * 

12 1  Rio  Grande 

13  Clyde* 

14  Admiral* 


Average 
yield 

for -five 
years. 


I 


Bu .  Lbs. 

37  26 

37  15 

86  59 

36  34 

36  34 

36  .. 

36  59 

35  54 

35  53 

35  53 

35  31 

35  15 

35  14 

35  10 


Average 
days 
matur- 
ing for 

nve 
years. 


Days. 

118 
120 
116 
119 
122 
121 
118 
120 
119 
114 
117 
121 
119 
120 


■ 

Yield  in 

c 

1904. 

£ 

s 

a 

r^ 

Bu.Lbs. 

31    20 

15 

32    .. 

16 

26    40 

17 

23    .. 

18 

32    40 

19 

27    20 

20 

24    20 

21 

25    50 

22 

33    20 

23 

22    20 

24 

27    40 

25 

23    40 

20 

26    50 

27 

30     .. 

Varieties  tested. 

for 

five  years. 


Percy  * 

Huron  * 

Wellman's  Fife 

Early  Riga  * 

Hungarian 

Fraser  * 

Crawford  * 

Red  Fern 

Pringle*s  Champlain. . 

Dawn  • 

Byron  * 

Herisson  Bearded 

Weldon* 


Average 

Average 
yield 

days 

matur- 

for five 

ing  for 
five 

years. 

years. 

Bu.Lbs. 

Days. 

1  35      3 

118 

34    50 

122 

34    10 

121 

34      3 

112 

33    44 

119 

33    37 

114 

33    36 

114 

33    15 

121 

32    48 

120 

32    38 

117 

32    25 

115 

32    21 

121 

30    30 

121 

Yield  in 
1904. 


Bu.Lbs. 

28  40 

26  .. 
32  .. 
18  .. 
25  40. 
17  20 
23  20 
22  50 
22  40 
20  40 

27  .. 


26    90 


Varieties  tested 

for 

less  than  five  years. 


McKendry's  Fife(4  years) 

Benton  *  (4  years) 

Power's  Fife  (4  years). . . 
Australian  N.  19(4  years) 
Minnesota  No.  163 
(4  years) 


Average 
yield 

for  less 
than  five 

years. 


Bu.Lbs. 

40  57 

39  32 

39  7 

38  39 

37    40 


Average 
days 

matur- 
ing. 


Days. 

122 
119 
121 
117 

121 


Yield 
for  1904. 


Bu .  Lbs. 

27  20 
29  .. 
27 
24 


Varieties  tested 

for 

less  than  five  years. 


30 


30    10 


Hastings  *  (4  years) 

Chester  *  (4  years). 

Australian   N^a  9 

(4  years  J 

Haynes   Bine  Stem 

(4  years) 


Average 
yield 

for  less 
than  five 

years. 


Bu.Lbs. 

37    39 
37    20 

37    10 

36    57 


Average 
days 

matur- 
ing. 


Days. 

114 
117 

119 

121 


Yield 
for  1904. 


Bu.Lbs. 

18    40 
25    20 

27  10 

28  20 


The  average  crop  of  the  thirty-six  varieties  of  spring  wheat  tested  on  the  Experi- 
mental Farm  at  Agassiz  in  1904  was  26  bus. 2  lbs.  per  acre. 
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SPRING  WB.EAT— Continued. 

ft 

KOTB  ON  THB   MILLING   VALUE   OF  CERTAIN  VABIETIBS   OF  WHEAT. 

The  following  varieties  of  spring  wheat  which  have  proved  very  productive  at  oom 
or  more  of  the  experimental  farms  do  not  give  flour  of  the  best  quality  €or  bread  making 
and  should  not,  therefore,  be  grown  for  ordinary  milling  purposes  :-^ 

Rio  Grande. 
Herisson  Bearded. 
Colorado. 


MACARONI  WHEAT. 

It  has  been  thought  best  to  publish  the  results  of  the  tests  of  varieties  of  macaroni 
wheat  in  a  separate  table,  rather  than  in  conjunction  with  the  ordinary  sorts  of  spring 
wheat.  While  it  is  possible  to  make  good  flour  from  some  kinds  of  macaroni  wheats 
such  flour  is  generally  unpopular.  Furthermore  the  peculiar  character  of  the  kernels 
necessitates  the  use  of  somewhat  different  methods  in  the  milling  of  these  kinds  of 
wheat.     They  are  naturally,  therefore,  looked  upon  with  disfavour  by  millers. 

Farmers  who  grow  any  of  these  varieties  should  exercise  great  care  to  prevent 
them  from  becoming  mixed  with  the  standard  sorts  used  for  flour  making. 

Four  varieties  of  macaroni  wheat  have  been  grown  on  the  uniform  test  plots  during 
the  past  season.  The  plots  were  of  the  same  size  as  those  sown  with  ordinary  spring 
wheat  and  the  seed  was  used  at  the  rate  of  one  and  three-quarter  bushels  per  acre.  The 
dates  of  sowing  were  as  follows : — At  Ottawa,  Ont,  May  2 ;  Nappan,  N.  S.,  May 
12;  Brandon,  Man.,  May  4;  Indian  Head,  N.  W.  T.,  April  29;  and  at  Agassiz,  B. 
C,  April  25th. 


AVERAGE  YIELD  ON  ALL  THE  EXPERIMENTAL  FARMS. 


I 

a 


1 

s 


Varieties  tested 

for 

five  years. 


Rounutnlan. 
Goose 


Average 
yiela 

for  five 
years. 


Average 

days 

mattir- 

ing. 


Average 

yield  for 

1904. 


Bu.Lbs. 

39    10 
87    82 


Days. 

121 
119 


Bu.Lbe, 

84    26 
35    25 


Varieties  tested 

for 

less  than  five  years. 


YellowGhamovka  (1  yr) , 
Mahinoudi  (1  year) 


Average 

days 

matur- 

ing. 

Ba.Lbs. 

Days. 

•  •    •  • 

116 

■  •    •  • 

116 

Average 
yield  for 
1904. 


Bu.Lbs. 


31 
80 


45 
2 


The  average  crop  of  the  four  varieties  of  macaroni  wheat  tested  on  all  the  Ezperi* 
mental  Farms  in  1904  was  32  has.  54  lbs.  per  acre. 


u 

MACARONI  WHEAT— Con/tntftKi 
AVERAGE  YIELD  ON  THE  CENTRAL  EXPERIMENTAL  FARM,  OTTAWA,  ONT. 


Varieties  testfed 
for 
five  years. 

Average 

yield 

for  five 

years. 

Average 
days 

matur- 
ing. 

Yield 

for 

1904 

Varieties  tested 

for 

less  than  five  years. 

Days 

matur- 
ing. 

Yield 

for 
1904. 

1 

Roumanian 

Bu.Lbs. 

32    38 
27    41 

Days. 

113 
111 

Bu.Lbs. 

89    40 
36    20 

Yellow  Ghamovka(l  yr) 
Mahmoudi  (1  year) 

Bu.Lbs. 

•  •         •  • 
■  •         •  • 

Days. 

105 
105 

Bu.Lbs. 
SI     90 

2 

Goose 

26 

*nj       .  . 

The  average  crop  of  the  four  varieties  of  macaroni  wheat  tested  on  the  Central 
Experimental  Farm  in  1904  was  33  bas.  5  lbs.  per  acre. 


AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM  AT  NAPPAN,  N.a 


i 

3 


Varieties  tested 

.  for 

five  years. 


Roumanian. 
Goose 


Average 

yield 

for  five 

years. 


Bu .  Lbs. 

34    24 
30    40 


Average 
days 
matur- 
ing. 


Days. 

118 
116 


Yield 

for 

1904. 


Bu .  Lbs. 

13    20 
16     .. 


Varieties  tested 

for 

less  than  five  years. 


Yellow  Ghamovka  (1  yr) 
Mahmoudi  (1  year) 


Days 
matur- 

• 

ing. 

Bu.Lbs. 

Days. 

•  •          •  ■ 
■  •          •  • 

104 
104 

Yield 

for 

1904. 


Bu.Lbs. 

14     .. 
8    .. 


The  average  crop  of  the  four  varieties  of  macaroni  wheat  tested  on  the  Experi- 
mental Farm  at  Nappan  in  1904  was  12  bus.  50  lbs.  per  acre. 


AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM  AT  BRANDON,  MAN. 


• 

u 

a 
'A 

Varieties  tested 

for 

five  yean. 

Average 

yield 

for  five 

years. 

Average 
days 

matur- 
ing. 

Yield 

for 

1904. 

Varieties  tested 

for 

less  than  five  years. 

Days 

mature 
ing 

Yield 

for 
1904. 

1 

Goose 

Bu.Lbs. 

47    20 
45    16 

Days. 

121 
121 

Bu.Lbs. 

53    20 
45    20 

Yellow  Gbamovka  (1  yr) 
Mahmoudi  (1  year) 

Ba.Lbs. 

•  •         •  • 

•  •          •  • 

Days. 

128 
128 

Bu.Lbs. 
45 

2 

Houunanian  

44    40 

The  average  crop  of  the  four  varieties  of  macaroni  wheat  tested  on  the  Experi- 
mental Farm  at  Brandon  in  1904  was  47  bus.  5  lbs.  per  acre. 
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MACARONI  WHEAT— Con^tnwei 
AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM  AT  INDIAN  HEAD,  N.  W.  T. 


Varieties  tested 

for 

five  yean. 


1 1  Roumanian. 
2  Gooee 


Aventfe 

yield 

for  five 

years. 


Bu.Lbs. 

45    30 
45      7 


Average 
days 

matur- 
ing. 


Days. 

129 
128 


Yield 
for  1904. 


Bu.Lbs. 

47    50 
43      5 


Varieties  tested 
for 
less  than  five  years. 


Mahmoudi  (1  year) 

Yellow  Ghamovka  (1  yr) 


Bu.Lbs. 


Days 

matur- 
ing- 


Days. 

127 
129 


Yield 
for  1904. 


Bu .  Lbs. 

4;^    30 
41    45 


The  average  crop  of  the  four  varieties  of  macaroni  wheat  tested  on  the  Experi- 

^^         • 

mental  Farm  at  Indian  Head  in  1904  was  44  bushels  2  lbs.  per  acre. 

AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM  AT  AGASSIZ,  B.  C. 


.2 
3 


Varieties  tested 

for 

five  years. 


Average 

yiela 

for  five 

years. 


Roumanian. 
Groose 


Bu.Lbs. 

38    ~ 
30    50 


Average 

days 

matur 

ing. 


Days. 

122 
120 


Yield 
for  1904. 


Bu .  Lbs. 

26    — 
29    20 


Varieties  tested 

for 

less  than  five  years. 


Mahmoudi  (1  year) 

Yellow  Ghamovka  (1 3'r) 


Days 
matur- 

ing. 

Bu.Lbs. 

Days. 

■  •          •  • 
•  •          •  • 

114 
116 

Yield 
for  11)04. 


Bu.Lbs. 

28     .. 
26    40 


The  average  crop  of  the  four  varieties  of  macaroni  wheat  tested  on  the  Experi- 
mental Farm  at  Agassiz  in  1904  was  27  bushels  30  lbs.  per  acre. 

EMMEB  AND  SPELT. 

Two  varieties  of  emmer  and  two  of  spelt  were  sown  in  the  uniform  test  plots  this 
season.  In  previous  years  only  Common  Emmer  (incorrectly  called  *Speltz')  was  grown; 
so  that  for  purposes  of  comparison  thd  only  figures  available  are  those  of  the  present 
season.  The  varieties  are  therefore  arranged  in  the  tables  in  the  order  of  their  yield 
for  this  year. 

The  plots  were  of  the  same  size  as  those  of  spring  wheat.  The  dates  of  sowing 
were  as  follows: — At  Ottawa,  Ont.,  May  3;  Nappan,  N.S.,  May  12;  Brandon, 
Man.,  May  4;  Indian  Head,  N.W.T.,  May  14 ;  and  at  Agassiz,  B.C.,  April  25. 

The  yield  is  expressed  in  pounds  per  acre,  the  grain  being,  of  course,  weighed  with 
the  husk  adhering. 

AVERAGE  YIELD  ON  ALL  THE  EXPERIMENTAL  FARMS. 


Average 

yield  for 

1904. 

Average 

days 
maturing. 

i 

3 
4 

Average 

Yield  for 

1904. 

Average 

Daj[s 
maturing. 

1 

1 

2 

CoTTiTnon  Emmer 

Red  Rmnpi* .   -  ■, 

Lbs. 

2448 
1980 

113 
118 

Red  Spelt 

WhiteSpelt. 

Lbe. 

1808 
1362 

1 

118 
117 

Aj-i 
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EMMER  AND  S^ELT— Continued 
YIELD  ON  THE  CENTRAL  EXPERIMENTAL  FARM,  OTTAWA,  ONT. 


1 

Yield  for 
1904. 

Da3r8 

maturing. 

i 

3 
4 

■ 

Yield  for 
1904. 

Days 

^ 

maturing. 

1 

Red  Emmer 

Lbs. 

2760 
2240 

108 
109 

Common  Emmer 

White  Spelt 

Lbs. 

2040 
1740 

101 

2 

Red  Spelt 

104 

, 

YIELD  ON  THE  EXPERIMENTAL  FARM  AT  NAPPAN,  N.S. 


1 

Yield  for 
1904. 

Days 
maturing. 

• 

1 

3 
4 

Yield  for 
1904. 

Dajs 

H 

maturing. 

1 

Red  Spelt 

Lbs. 

1400 
1120 

110 
110 

Common  Emmer 

Red  Emmer. 

Lbs. 

1040 
1000 

102 

2 

White  SpLlt 

110 

" 

YIELD  ON  THE  EXPERIMENTAL  FARM  AT  BRANDON,  MAN. 


i 

Yield  for 
1904. 

Days 

maturing. 

1 

3 
4 

Yield  for 
1904. 

Dajrs 

maturing. 

1 

[Common  Emmer 

Red  Emmer .......... 

Lbs. 

4140 
2780 

128 
133 

Red  Spelt 

Lbs. 

2000 
1240 

131 

2 

White  Spelt. 

129 

YIELD  ON  THE  EXPERIMENTAL  FARM  AT  INDIAN  HEAD,  N.W.T. 


• 

1 

Yield  for 
19(M. 

Days. 

maturing. 

1 

3 

4 

Yield  for 
1904. 

Days. 

maturing. 

1 

Common  Emmer 

Red  Spelt 

Lbs. 

3100 
1720 

118 
123 

Red  Emmer 

Lbs. 

1520 
1120 

121 

2 

White  Spelt 

123 

YIELD  ON  THE  EXPERIMENTAL  FARM  AT  AGASSIZ,  B.C. 


i 

Yield  for 
1904. 

Days. 

maturing. 

J 

B 

3 
4 

Yield  for 
1904. 

Days 

1 
^ 

maturing. 

1 

Common  Emmer 

Red  Emmer 

Lbs. 

1920 
1840 

117 
117 

Red  Spelt 

Lbs. 

1680 
1590 

119 

2 

White  Spelt 

117 

17 


OATS. 


Daring  the  season  of  1904,  forty-two  varieties  of  oats  have  been  under  trial.  The 
size  of  the  plots  on  which  thej  were  grown  was  the  same  as  in  the  case  of  spring  wheat. 
The  seed  was  generally  sown  at  the  rate  of  two  bushels  per  acre,  and  the  dates  of  sowing 
were  as  follows. — At  Ottawa,  Ont.,  May  6;  Nappan,  N.  S.,  May  13;  Brandon, 
Man.,    May  5 ;  Indian  Head,  N.  W.  T.,  May  7  ;  and  at  Agassiz,  B.  C. — April  16. 

In  Canada  the  bushel  of  oats  is  34  lbs. 


AVERAGE  YIELD  ON  ALL  TUE  EXPERIMENTAL  FARMS. 


i 

B 

Varieties  tested 

for 

five  years. 

Average' 
yield 

for  five 
years. 

Average 

days 
matur- 
ing for 
five 
years. 

Yield  in 
1904. 

m 

V 

B 

a 

13 

14 
15 

Varieties  tested 

for 

five  yeant. 

Average 
yield 

for  five 
years. 

Average 
days 
matur- 
ing for 
five 
years. 

Yield  in 
1904. 

1 

Banner 

Bu.Lbs. 

84      8 
82      2 
81    28 
81      9 
81      6 
80    24 
79    21 
78    26 
78    13 
78    10 
78      8 
77    33 

Days. 

109 
110 
110 
109 
111 
110 
111 

m 

110 
110 
110 
lU 

Bu.Lbs. 

89    18 
82      7 
84      3 
74    83 

79  8 

81  9 

82  5 
72    32 
76    28 
78    23 
76    11 

80  14 

Bavarian 

Bu.Lbs. 

77    21 
77    19 
77    17 
77    12 
77      6 
77      2 
76    19 
76    14 
75    31 
73    29 
73      3 

Days. 

110 
114 
109 
112 
llff 
UO 
109 
108 
109 
112 
109 

Bu.Lbe. 
73    28 

2 

3 

4 

Abundance 

Golden  Giant 

American  Beauty 

Siberian 

79      4 

Lincoln 

75    11 

Holfiiein  Prolific 

16 
17 
18 

73    10 

5 
6 

Danish  Island 

Wide  Awake 

Golden  Beauty 

Buckbee*8  IllinoiB 

Early  Golden  Prolific. 
Columbus .    .......... 

Golden  Tartarian.  . . . 
White  Giant 

72    20 
82    10 

7 

8 

a 

19 
20 
21 
22 
23 

Black  Beauty 

Thousand  Dollar. . . . 
Mennonite 

68    22 
75    27 
67    19 

ID 

Joanette 

Improved  Ligowo 

67    26 

U 
12 

Improved  American. . 
American  Triumph. . . 

69      7 

Varieties  tested 

for 

less  than  five  years. 


Average' 

yield 

for  less 

than  five 

years. 


Bu .  Lbs. 


Irish  Victor  (4  years) 

Sensation  (4  years) 

Goldfinder  (4  years) 

Waverley  (4  years) 

Pioneer J4  years) 

Tartar  .King  (4  years). . . 
Scotch  Potato (4  years). . 
Twentieth   Century 

(3  years) 

Kendal  White  *  (2  years) 
Golden  neece|(2  years). . 


76 

16 

76 

1 

75 

15 

74 

28 

71 

33 

71 

0 

68 

2 

85 

2 

82 

24 

82 

16 

Average 
days 

Yield 

matur- 

for  1904. 

mg. 

Days. 

Bu.Lbs. 

Ill 

81 

21 

109 

68 

29 

114 

74 

24 

110 

73 

17 

109 

79 

16 

108 

65 

23 

112 

74 

12 

112 

80 

30 

112 

78 

18 

112 

80 

10 

Varieties  tested 

for 

less  than  five  years. 


Milford  White  *  (2  years). 

Olive  Black  *  (2  years) 

Milford   Black* 

(2  years) 

Swedish  Select  (2  years) . . 
Kendal  Black  *  (2  years). 
Pense  Black  *  (2  years). . . 
Olive  Wliite  *  (2  years) . . . 
Pense  White  *  (2  years). . 
Storm  King  (1  year) 


Average  * 
yield     ^^^^'^^S^ 
for  less 


than  five 
years. 


days 
matur- 
ing. 


Bu .  Lbs. 


79 

77 


12 
3 


76  31 

76  27 

70  23 

75  33 

73  26 

73  12 


Days. 

112 
115 

113 
111 
114 
115 
113 
US 
109 


Yield 
for  1904. 


Bu.Lbs. 

76  4 

69  18 

76  3 

66  5 

74  6 

75  12 
68  6 

67  22 
61  18 


The  average  crop  of  the  forty-two  varieties  of  oats  tested  on  all  the  Experimental 
Farms  in  1904  was  74  bos.  31  lbs.  per  acre. 


48—2 
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OATS— Continued 
AVERAGE  YIELD  ON  THE  CENTRAL  EXPERIMENTAL  FARM,  OTTAWA,  ONT. 


B 

;z5 


Varieties  tested 

for 

five  years. 


1  White  Giant 

2  Mennonite 

3  Ilolstein  Prolific 

4  Lincoln 

5  Banner 

(5  Ooliimbus  t. ; 

7  American  Triumph. . . 

8  Wide  Awake 

9  Grolden  Beauty 

10  Abundance 

11  Golden  Giant 

12  Black  Beauty 


Average 
yield 

for  five 

years. 

Bu.Lba. 

69 

2 

68 

2 

67 

19 

67 

10 

66 

32 

66 

10 

65 

22 

64 

30 

64 

4 

63 

26 

63 

6 

63 

2 

Average 

days 
matur- 
ing for 

five 
years. 


Days. 

108 
107 
108 
107 
107 
108 
109 
108 
108 
108 
111 
107 


Yield  in 
1904. 


Bn.Lbs. 

71  6 

79  14 
73  18 
98  8 
69  14 

•  •  •  • 

80  20 
89  14 
71  6 
71  6 
67  2 
53  18 


Varieties  tested 

for 

five  years. 


13 1  Improved  American. . 
14> American  Beautj. . . . 
15.Buckbee'8  Illinois 

16  Danish  Island 

17  Joanette 

18  Thousand  Dollar 

19  Early  Golden  Prolific. 

20  Bavarian  t.  .^ 

21  Improved  Ligowo 

22  Siberian 

23  Golden  Tartarian .... 


Average 

Average 

days 

yield 

matur- 

for five 

ing  for 
nve 

years. 

years. 
Days. 

Bu.Lbs. 

62      8 

108 

61    14 

105 

61    10 

107 

59      2 

108 

58    32 

111 

58    16 

106 

58      8 

107 

57     .. 

110 

£6    24 

106 

53    30 

110 

53      2 

113 

Yield  in 
19aL 


Bu.Lljs. 

?>3  18 

65  10 

64  4 

57  2 

41  6 
70  .. 
72  12 

42  ib 
31  6 
31  26 


Varieties  tested 

for 

less  than  five  years. 


Sensation  (4  years) . . . 
Irish  Victor  (4  years) . 

Pioneer  (4  years) 

Goldfinder  (4  years). 
Tartar  King  (4  years). 
Waverley  (4  years).. . 
Scotch  Potato  (4  years) 
Twentieth      Century 

(3  years) 

Milford  White  *  (2  years) 


Average 

yield 

for  less 

than  five 

Average 

days 

matur- 

• 

years. 

mg. 

Bu.Lbs. 

Days. 

68    33 

108 

62      2 

109 

55      6 

108 

54    24 

110 

48    23 

105 

47      4 

109 

46    33 

111 

79      7 

110 

72    12 

107 

Yield  in 
1904. 


Bu .  Lbs. 


77 

2 

70 

■  ■ 

76 

16 

54 

4 

4.J 

10 

25 

10 

58 

28 

93 

18 

85 

10 

Varieties  tested 

for 

less  than  five  years. 


Swedish  Select  +  (2  yrs. 
Kendal  White  *^  (6  yrs. 
Kendal  Bhick  *  (2  yrs. 
Golden  Fleece  t  (2  yrs. , 
Milford  Black  t  (2  yrs.  S 
Olive  White  •(2  yrs.). 
Pen8eWhite»(2yrs.). 
Pense  Black*  (2  yrs.). 
Olive  Black  ♦(2  yrs.). 
Storm  King  (1  yr.) 


Average 

yield 

for  lesi 

than  five 

Average 

days 

matur- 

ypars. 

mg. 
Days. 

Bu.Lbs. 

70    10 

Ill 

68    23 

109 

.65     .. 

109 

64    12 

111 

60    30 

109 

57      2 

109 

65    10 

108 

55    10 

109 

54      4 

112 

■  •           •  • 

105 

Yield  in 
1904. 


Bu .  Lbs. 

■  ■  •  • 

70  20 

72  12 

•  ■  •  ■ 

70  20 

5S  18 

46  16 
69  14 

47  2 
20  40 


The  average  crop  of  the  forty-two  varieties  of  oata  tested  on  the  Central  Ex  peri- 
mental  Farm  in  1904  waa  62  bush.  31  lbs.  per  aero. 

AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  NAPPAN,  N.S. 


1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 


Varieties  tested 

for 

five  years. 


Lincoln 

Siberian 

Thousand  Dollar 

Danish  Island 

Joanette 

Holstein  Prolific 

Bavarian 

Early  Golden  Prolific 

Banner 

White  Giant 

Black  Beauty 

GU>lden  Tartarian  .... 


Average 

Average 
yield 

days 

matur- 

Yield in 

for  five 

ing  for 

1904. 

J3 

a 
3 

years. 

five 

years. 

;z; 

Bu.Lba. 

Days. 

Bu.Lbs. 

81    14 

Ill 

61      6 

13 

80    32 

110 

69    14 

14 

78    82 

108 

57      2 

15 

78    20 

110 

56    16 

16 

78    12 

105 

56    16 

17 

78      8 

109 

61    26 

18 

78    20 

109 

66    16 

19 

77    30 

109 

55    10 

20 

77    18 

107 

64      4 

21 

76    32 

lis 

60    .. 

22 

?§1 

103 
117 

51    26 
68    18 

23 

Varieties  tested 

for 

five  years. 


Wide  Awake 

Improved  Ligowo . . . . 

Golden  Beauty 

Improved  American.. 

Abundance 

Grolden  Giant 

American  Beauty. . . . 

Mennonite.  • ;. . ; 

Buckbee*s  Illinois . . . . 

Columbus. .., 

American  Triumph. . . 


Average 

Average 
yield 

days 
matur- 

for five 

ing  for 

years. 

hve 

years. 

Bu.Lbs. 

Days. 

76     .. 

109 

76    17 

108 

74    28 

110 

74    20 

110 

74    12 

108 

74      8 

114 

73    30 

109 

73    22 

111 

71    18 

110 

68    24 

Ul 

65    12 

113 

Yield  in 
1904. 


Bu.Lbi. 

61  6 

56  16 

63  18 

60  . 

58  28 

60  20 

56  16 

45  30 

49  14 

66  30 

44  M 
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OATS— Continued. 
AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  NAPPAN,  N.S.--«m<. 


Varieties  tested 

for 

less  than  five  years. 


Sensation  (4  years) 

Ooldfinder  (4  years) 

Pioneer  (4  years) 

Waverley  (4  years) 

Tartar  King  (4  years). . . 
Scotch  Potato  (4  years). . 
Irish  Victor  (4  years) .  . . 
Twentieth     Century 

(3  years) 

Sweoish  Select  (2  years). 


Average 

yield 

for  less 

than  five 

Average 
days 

Yield 

matur- 

for  1904. 

years. 

tug* 

Bu.Lbs. 

Days. 

Bu.Lbs. 

79    14 

108 

60    .. 

77    12 

114 

61      6 

74    14 

108 

58    28 

70      5 

106 

60    20 

69    24 

106 

50    20 

66    26 

111 

54      4 

05    20 

109 

62    12 

82    28 

109 

59    14 

80     .. 

106 

72    35 

Varieties  tested 

for 

less  than  five  years. 


Golden  Fleece  (2  yrs.) . . . 
Olive  Black ♦  (2  yrs.).... 
Milfoid  Black*(2vr8.). 
Kendal  White  •(2  yr«.). 
Pense  Black  *  (2  yrs.) . . . 
Kendal  Black  •(2 yrs.).. 
MilfordWhite*(2yr8.). 
Pense  White  *  (2  yrs.). . . 
Olive  White*  (2  yrs.)  .. 
Storm  King  (1  yr.)  


Average 
yield 

for  less 
than  five 

years. 


Bu .  Lbs. 

75  10 

68  8 

67  22 

66  10 

65  10 

64  4 

60  .. 

58  28 

58  8 


Average 
days 

matur- 
ing. 


Days. 

107 
107 
106 
106 
107 
106 
106 
107 
107 
98 


Yield 
for  1904. 


Bu.Lbs. 


68 
48 


8 
8 


55  10 

55  10 

49  14 
52  32 
45  30 
48  8 
44  24 

50  20 


The  average  crop  of  the  forty- two  varietie8  of  oats  tested  oa  the  Experimental  Farm 
at  Nappan  in  1904  was  57  bus.  1  lb.  per  acre. 

AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  BRANDON,  MAN. 


B 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 


Varieties  tested 

for 
.    five  years. 


Buck  bee's  Illinois. . . . 

Wide  Awake 

Abundance 

Siberian 

Danish  Island 

Banner 

Lincoln 

Early  Golden  Prolifio. 
American  I'rimnph. . . 

Grolden  Beanty.-. 

Improved  American. . 
American  Beauty.... 


Average 

Average 

i 

yield 

days 

Yield 

for  five 

matur- 

in 1904. 

years. 

ing. 

Bu.Lbs. 

Days. 

Bu.Lbs. 

101    2 

108 

121  26 

99  16 

106 

125  30 

98  26 

106 

130  20 

96  28 

106 

127  22 

96  26 

106 

132  12 

96  10 

105 

131    6 

96    4 

106 

127  22 

95  29 

106 

127    2 

95  .. 

106 

125  10 

94  28 

106 

132  82 

94  .. 

104 

134    4 

93  10 

105 

117  22 

"^ 


Varieties  tested 

for 

five  years. 


18  Holstein  Prolific. 

14  Columbus 

15 
16 
17 
18 
19 
20 
21 
22 
23 


Golden  Giant 

Golden  Tartarian.. 

White  Giant 

Bavarian 

Thousand  Dollar. . . 

Mennonite 

Joanetto 

Black  Beauty 

Improved  Ligowo^ 


Average 

Average 

yield 

days 

for  five 

matur- 

years. 

ing. 

Bu .  LV»s. 

Days. 

92    24 

104 

S*2      8 

104 

91     .. 

112 

90    20 

111 

90    10 

105 

90    10 

105 

86    18 

104 

85    30 

102 

81    32 

109 

80    14 

107 

76      6 

103 

Yield 
in  1904. 


Bu.Lbs. 

100  20 
117  22 

116  16 
113  18 
121  26 
115  30 

117  22 
90  .. 

107  22 

108  8 
58  8 


Varieties  tested 

for 

less  than  five  years. 


Waverlpy  (4  years) 

Irish  Victor  (4  years) .... 

Ooldfinder  (4  years) 

Scotch  Potato  (4  years) . . 
Sensation  (4  years)  .   . . 
Tartar  King  (4  years). . . 

Pioneer  (4  year?) 

Twentieth     Century 

(2  years) ... 

Golden  Fleece  (2  years) . 


Average 

yiela 

for  less 

than  five 

years. 


Bu.Lbs. 

92  25 
91  18 
80  23 
79  14 
78  33 
76  13 
76    6 

106    1 
102    2 


Average 
days 
matur- 
ing. 


Days. 

106 
105 
110 
107 
105 
104 
106 

108 
106 


Yield 
in  1901. 


Bu.Lbs. 

122  32 
112  32 
111  26 

119  14 
79  14 

105  30 
107    2 

107  22 

120  .. 


Varieties  tested 

for 

less  than  five  years. 


Kendal  White  •  (2  years). 
Olive  White  *  (2  years). . . 
Olive  Black  •(2  years).  .. 
Pense  Black  *  (2  years). . . 
Milford  Black  *  (2  years). 
Kendal  Black  *  (2  years). . 
Milford  White  •  (2  years), 
j Pense  White  *  (2  years). . 
I  Swedish  Select  %  (2  vears). 
;  Storm  King  (1  year) 


Average 

jdeld 

for  less 

than  five 

Average 

days 
matur- 

years. 

ing. 

Bu.Lbs. 

Days. 

100    .. 

110 

98    18 

114 

95    30 

114 

95    20 

114 

95    16 

114 

93    18 

114 

91    16 

113 

90    20 

113 

74      4 

105 

■  ■          •  • 

113 

Yield 
in  1904. 


Bu.Lbs. 

108  8 
116  16 
103  18 
105  30 

103  18 

104  24 

105  10 
101  6 

54  4 
90  .. 


X  A  considerable  part  of  the  crop  was  destroyed  by  birds. 

The  average  crop  of  the  fortj-tw^o  varioties  of  oats  tested  od  the  Experimental 
Farm  at  Brandon  in  1904  was  110  bushels  33  lbs.  per  acre. 
48—2^ 
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OATS— Continued. 
AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM.  INDIAN  HEAD,  N.W.T. 


I 
I 


1 
2 
S 
4 

5 

6 

7 

8 

9 

10 

11 

12 


Varieties  tested 

for 

fire  years. 


Banner 

Abundance 

Danish  Island 

Grolden  Beauty 

Wide  Awake... 

Improved  American.. 

Holstein  Prolific 

American  Beauty.... 
American  Triumph. . . 

Bavarian 

Columbus. 

Thousand  Dollar 


Average 

Average 
yield 

days 
matur- 

Yield in 

i; 

for  five 

ing  for 

1904. 

5 

years. 

five 
years. 

Numl 

Bu.Lbs. 

Days. 

Bu.Lbs. 

114    28 

Ill 

123 

28 

13 

108      8 

110 

93 

23 

14 

104    22 

no 

98 

28 

15 

103    81 

110 

93 

3 

16 

101    29 

109 

75 

5 

17 

101      6 

111 

76 

1 

18 

100    25 

no 

78 

13 

19 

100      1 

111 

86 

11 

26 

100     .. 

111 

95 

30 

21 

99    28 

111 

83 

18 

22 

99      6 

112 

n 

19 

23 

97    17 

108 

73 

3 

Varieties  tested 

for 

five  yean. 


Lincoln 

Golden  Turtarian.... 
Early  Golden  Prolific. 

Grolden  Giant 

Buckbee's  Illinois. . . . 

Black  Beauty 

Mennonice 

Siberian 

Joanette 

Improved  Ligowo. . . . 
White  Giant 


Average 

Average 
yield 

days 
matur- 

for five 

ing  for 

years. 

years. 

Bu.Lbs. 

Days. 

96    30 

no 

96    .. 

no 

95    22 

in 

95      4 

no 

94      7 

109 

92    32 

111 

92    18 

109 

92      7 

no 

91    18 

115 

91      3 

108 

86    31 

109 

Yield  i 
1904. 


Bu.Lbe. 

76  25 

101  26 

78  28 
98  28 

71  6 

75  3D 

n  26 

82  12 

79  14 

80  15 
97  3 


Varieties  tested 

for 

less  than  five  years. 


Goldfinder  (4  years) 

Irish  Victor  (4  years) 

Waverley  (4  years) 

Sensation  (4  years) 

Pioneer  (4  years) 

Tartar  Ring  (4  years) — 
Scotch  Potato  (4  years). . . 
Kendal  White  *  (2  years). 
Milford  Black  *  (2  yean). 
Olive  Black ♦(2 years.).. 


Average 

yield 

for  less 

than  five 

Average 

days 
macur- 

■ 

Yield 
for  1904. 

years. 

ing. 

Bu .  Lbs. 

Days. 

Bu.Lbs. 

101     16 

115 

97    22 

97      2 

113 

102    17 

95    24 

112 

101    21 

90    24 

no 

80      6 

88    20 

n2 

98    18 

87    83 

no 

69    .. 

84    28 

113 

87    22 

112    32 

119 

98    28 

108      1 

122 

101    13 

105    29 

123 

89    82 

Varieties  tested 

for 

less  than  five  years. 


Milford  White  *  (2  years). 
Pense  Black  *  (2  years). . . 
Swedish  Select  (2  years). . 
jGolden  Fleece  (2  years). . . 
iPense  White  *  (2  years). . 
Kendal  Black  (2  years).  . . 
Twentieth   Century 

(2  years) 

Olive  White*  (2 years)... 
.Storm  King  (1  year) 


Average 

yield 

for  less 

than  five 

years. 


Bu.Lbs. 

105  .. 

103  27 

103  23 

101  18 

101  6 

100  20 

100  .. 

89  20 


Average 
days 
matur- 
ing. 


Days. 

119 
123 
117 
122 
120 
122 

116 
116 
113 


Yield 
for  1904. 


Bu.Lbs. 

90  20 

92  21 
80  SO 

83  7 
87  2 

84  4 

89  14 

69  36 

93  19 


The  average  crop  of  the  forty-two  varieties  of  oats  tested  on  the  Experimental  Farm 
at  Indian  Head  in  1904  was  87  bush.  23  lbs.  per  acre. 

AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  AGASSIZ,  B.a 


I 


1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
13 


Yaricties  tested 

for 

five  years. 


Golden  Tartarian 

Black  Beauty .... 

Lincoln 

Holstein  Prolific 

Danish  Island 

Improved  Li^owo  .  . . 

Buckbee's  Illinois 

Abundance 

White  Giant 

Columbus 

Banner 

Karly  Golden  Prolific. 


Average 

Average 

days 

yield 

matur- 

Yield in 

for  five 

ing  for 
five 

1904. 

years. 

years. 

Bu.Lbs. 

Days. 

Bu.Lbs. 

[  69    32 

120 

52    12 

69    16 

115 

53    28 

67    12 

118 

67    22 

67      4 

n8 

60    20 

66    30 

119 

51    16 

66    .. 

118 

58    18 

65      8 

120 

58      8 

65      4 

no 

56    26 

65      2 

118 

61    16 

65      2 

no 

50    10 

64    28 

116 

59      4 

64    12 

116 

50    20 

£ 

B 


Yarieties  tested 

for 

five  years. 


13  Golden  Giant 

14 1  American  Triumph.. 
15;Bavarian 


16 
17 
18 
19 
20 
21 
22 


Siberian 

Wide  Awake 

Thousand  Dollar 

Golden  Beauty 

Mennonite^ 

Improved  American.. 
American  Beauty 


23  Joanette. 


Average 
yield 
for  five* 
years. 


Bu.Lbs. 

64  11 

63  30 

63  2 

62  30 

61  14 

60  20 

GO  15 

59  15 

59  8 

58  32 

58  18 


Average 

days 
matur- 
ing for 

five 
yeara. 


Days. 

119 
118 
117 
119 
119 
116 
n9 

n4 

117 
119 
118 


Yield  in 
1904. 


Bn.Lba. 

52  22 

55  20 

56  6 
55  30 
54  24 
61  6 
60  .. 
60  25 

57  82 
60  SO 
M  4 
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OATS — ContinuecL 


AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  AGASSIZ,  B.O.-(^n«. 


Varieties  tested 

for 

less  than  five  years. 


Tartar  King  (4  years).. . . 

Waverlev  (4  years) 

Pioneer  (4  years) 

Irish  Victor  (4  years) 

Goldfinder  (4  years) 

Scotch  PoUto  (4 years). . 

Sensatioxi  (4  years) 

Twentieth  Cfentnry 

(8  years). 

Golden  Fleooe  (2  years) . . 


Average 

yielcT 

for  less 

than  five 

Average 

days 
matiir- 

• 

Yield 
for  1904. 

years. 

mg. 

Bu.Lbs. 

Days. 

Bu.Lbs. 

72     8 

116 

57    22 

68    15 

116 

57      2 

66    21 

114 

56    16 

66      6 

118 

60    10 

63    .. 

119 

48    28 

62    12 

119 

51    20 

62      4 

116 

47    22 

57      8 

116 

54    14 

69      4 

110 

67      2 

Varieties  tested 
for 
than  five  years. 


Milford  White  *  (2  years). 
Kendal  White  •  (2  yeArs). 
Olive  White*  (2 years)... 
OUve  Black  •  (2  years). . . 
Pcnse  White  *  (2  years). . 
Kendal  Bkck  *  (2  years). 
Pense  Black  *  (2  years).  . 
Swedish  Select  (2  years). . 
Milford  Black*  (2  vears). 
Storm  King  (1  year) 


Average 

yield 

for  less 

than  five 

years. 


Bu .  Lbs. 


Average 
days 

matur- 
ing. 


67 

82 

66 

16 

65 

10 

61 

11 

60 

80 

60 

5 

59 

82 

55 

82 

52 

17 

•  • 

. . 

Days. 

117 

ai8 

117 
118 
116 
119 
121 
116 
116 
114 


Yield 
for  1904. 


Bu.Lbs. 

53  18 

59  24 

56  16 

58  28 

55  10 

56  2G 

59  14 
62  27 
49  24 
62  82 


The  average  crop  of  the  forty-two  varieties  of  oats  tested  on  the  Experimental 
Farm  at  Agassiz  in  1904  was  55  bus.  14  lbs.  per  acre. 

SIX  BOWED  BAT.LE7. 

Daring  the  season  of  1904,  twenty  varieties  of  six-rowed  barley  have  been  under 
test.  The  plots  were  of  the  same  size  at  those  sown  with  spring  wheat.  The  seed  was 
used  in  the  proportion  of  two  bushels  to  the  acre ;  and  the  dates  of  sowing  were  as 
follows : — At  Ottawa,  Ont^  May  5  ;  Nappan,  N.S.,  May,  24  ;  Brandon,  Man.,  May 
17 ;  Indian  Head,  N.  W.  T.  May  14  ;  and  at  Agassiz  B.  C.  April  23. 

In  Canada  the  bushel  of  barlev  is  48  lbs. 

AVERAGE  YIELD  ON  ALL  THE  EXPERIMENTAL  FARMS. 


9i 


A 


1 
2 
3 
4 
6 
6 
7 
8 
9 
10 


yarieties  tested 

for 

flTe  years. 


Mensiiry. 
Odessa... 
Common. 
Yaler... 
Olaade  *  . 
Trooper* 
Nugent  * 
Brome^.. 
Royal  •. . 
StclU  •.. . 


Average 
yield 

for  five 
years. 


£u .  Lbs. 

54  44 

54  10 

62  9 

61  42 

61  88 

61  88 

61  80 

61  29 

61  16 

61  8 


Average 

days 

matur- 

Yield in 

ing  for 
nve 

1904. 

years. 

Days. 

Bu.Lbs. 

96 

50    46 

95 

52    38 

95 

60      8 

99 

68    80 

98 

63    82 

98 

47    45 

99 

60    40 

99 

64      6 

96 

46    44 

90 

65    14 

u 


y. 


Varieties  tested 

for 

five  years. 


lllOdHrbnich. 

12  Summit* 

13 

14 

15 

16 

17 

18 

19 

20 


Mansfield  * 

Empire  * 

Argyle  * 

Ronnie's  Improved . . . 

Baxter 

Albert* 

Garfield* 

Champion  (beardless). 


Average 
yield 

for  five 
years. 


Bu .  Lbs. 


Average 
days 
matur- 
ing for 

five 
years. 


51 

2 

50 

47 

50 

14 

50 

8 

49 

20 

49 

3 

48 

57 

48 

22 

47 

26 

41 

18 

Days. 

95 
99 
98 
98 
97 
95 
95 
96 
98 
93 


Yield  in 
1904. 


Bu .  Lbs. 

47  45 

50  30 
42  35 

51  24 
50  32 

47  5 
50  20 

48  4 
48  9 
85  17 


The  average  crop  of  the  twenty  varieties  of  six-rowed  barley  tested  on  all  the 
fixperimental  Farms  in  1904  was  49  bus.  22  lbs.  per  acre. 
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SIX  ROWED  BAELEY-^Con/ifMMdL 
AVERAQB  TIELD  ON  THE  CENTRAL  EXPERIMENTAL  FABM  OTTAWA,  ONT. 


I 


;zi 


YarietieB  tested 

for 

five  years. 


Stella*.. 
Odessa. . 
Mensury. 


4 1  Nugent 

SYafe*.... 

(j'Summit*. 

7iCoznmon. 

S.Garfield  •. 

9 


10 


Trooper  * , 
Brome  f* 


AvenM^ 
yield 

Average 
days 

Yield 

for  five 

matur- 

for 1904. 

years. 

ing. 

Bu.Lbs. 

Days. 

Bu.Lbs. 

51    10 

05 

58    16 

49    38 

95 

43    16 

48    44 

04 

42    24 

47    10 

96 

50     .. 

46    14 

97 

45    20 

44    46 

96 

43    16 

44    42 

93 

43    36 

43    80 

96 

40    40 

43    22 

94 

27      4 

43    18 

96 

37    24 

I 


Yarieties  tested 

for 

five  years. 


11  Royal  •, 

12  Albert  ♦ 

ISlOderbruch 

14|Argyle» 

151  Ronnie's  Improved. . . 

16  Claude* 

17  Empire* 

18  Baxter 

lOJChi-impion  t 

20Mans^eldt 


Average 
yield 

for  five 
years. 


Bu.Lbs. 

42  44 

42  10 

42  6 

41  30 

41  18 

41  2 

39  46 

38  30 

84  44 

33  40 


days 
matur- 
ing. 


96 
96 
97 
94 
97 
96 
94 
94 
97 


Yield 
for  1904. 


Bu.Lbs. 

84  8 

36  12 

86  32 

43  16 

40  .. 
43  16 

41  12 
46  82 
22  24 
17  44 


The  average  crop  of  the  twenty  varieties  of  six-rowed  barley  tested  on  the  Central 
Experimental  Farm  in  1904  was  39  bus.  34  lbs.  per  acr«. 

AYERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  NAPPAN,  N.S. 


u 


1 

2 
3 
4 
5 
6 

7 

8 

9 

10 


Yarieties 
for 
five  years. 


Common. . 

Mensury. . 

Oderbruch 

Trooper*. 

Odessa.... 

Royal  * . . . 

Baxter.... 

Yale*.... 

Albert*.. 

Empire  *. 


Average 

Average 
yield 

days 

matur- 

Yield in 

for  five 

ing  for 

1904. 

years. 

five 

" 

Bu.Lbs. 

years. 

Days. 

Bu.Lbs. 

57    24 

91 

43    16 

55      8 

94 

49      8 

63    40 

91 

45    40 

63    32 

92 

60    .. 

63    24 

91 

,43    16 

53    .. 

93 

49      8 

51    82 

91 

39      8 

51    24 

96 

47    24 

50    40 

91 

40      4 

49    40 

95 

45     .. 

11! 
12; 

13; 

141 
15 
16 
17 
18 
19 
20 


Yarieties  tested 

for 

five  years. 


Stella* 

Nugent* 

Rennie's  Improved. . . 

Brome* 

Mansfield* 

Garfield* 

Champion 

Argfyle  * 

Summit* 

Claude* 


Average 

yield 

for  five 

Average 

days 
mazar- 
ine for 
five 

years. 

years. 

Bu.Lbs. 
49    32 

"'?? 

49      8 

96 

48    16 

91 

48      6 

97 

48     .. 

96 

48     .. 

93 

46    16 

90 

46      8 

92 

44    24 

96 

44      8 

93 

Yield  in 
1904. 


Bu.Lbs. 

45  40 

41  32 

46  .. 
44  8 

37  24 

42  24 

38  16 
35  40 
44  8 
41  82 


The  average  crop  of  the  twenty  varieties  of  six-rowed  barley  tested  on  the  Expeii. 
mental  Farm  atNappan  in  1904  was  43  bus.  22  lbs.  per  acre. 

AYERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  BRANDON,  MAN. 


«4 


Yarieties  tested 

for 

five  years. 


7 

8 

9 

10 


Mansfield  *< 

Yale* 

Summit*... 

4|Claude*... 

5jArgyle*... 

6  Mensury. . . . 


Bronie 
Empire  *. 
Nugent  *. 
Trooper  * . 


Average 

Average 
yield 

days 

matur- 

for five 

ing  for 

years. 

five 

years. 

Bu .  Lbs. 

Days. 

58    18 

91 

68    13 

93 

56    14 

94 

54    13 

94 

54      4 

92 

53    44 

92 

53    36 

94 

53    20 

94 

53    14 

94 

53      8 

95 

Yield  in 
1904. 


Bu .  Lbs. 

52  24 

62  24 

52  44 

55  40 

54  28 

47  4 

66  32 

58  36 

47  24 

64  28 


5 


11 
12 
13 
14 
15 
16 
17 
18 
19 
20 


Varieties  tested 

for 

five  years. 


Odessa 

Stella* 

Oderbruch 

Common 

Baxter 

Roval* 

Albert* 

Rennie's  Improved. . . 

Garfield* 

Champion 


Average 

Average 
yield 

days 

matur- 

for five 

ing  for 
five 

years. 

years. 

Bu.Lbs. 

Days. 

61    14 

§1 

50    40 

94 

50    24 

90 

50    24 

89 

49    42 

90 

49    30 

90 

49    23 

89 

48    24 

89 

47    12 

92 

34     .. 

88 

Yield  in 
1904. 


Bu .  LM. 

57  LM 

63  lt5 

41  32 

42  44 
53  16 
46  12 
46  32 

43  16 
62  24 
21  32 


The  average  crop  of  the  twenty  varieties  of  six-rowed  barley  tested  on  the  Experi- 
mental Farm  at  Brandon  in  1904  was  50  bus.  20  lbs.  per  acre. 
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SIX  ROWED  BARLEY— Continued, 
AVERAGB  YIELD  ON  THE  EXPERIMENTAL  FARM,  INDIAN  HEAD.  N.W.T. 


a 

s 


1 

2 
3 

4 
5 
6 
7 
8 
9 
10 


Varieties  tested 

for 

five  years. 


Claude* 

Ode&<ta 

Summit*, 

Mansfield  * 

Royal* 

Trooper  * 

Mensury 

Empire  * 

Brome  * 

Rennie*s  Improved. . . 


AverM^e 
yield 

for  five 
years. 


Bu.Lbs. 

66  44 

65  36 

60  24 

60  17 

60  S 

50  32 

59  26 

58  44 

58  3 

57  31 


Average 

days 

matur« 

inj;  for 

five 
years. 


Days. 

99 

07 

101 

97 

97 

97 

97 

100 

100 

96 


Yield  in 

1904. 

Bu .  Lbs. 

66 

32 

62 

24 

61 

42 

57 

•  • 

58 

36 

57 

•  « 

53 

26 

57 

4 

60 

40 

62 

9 

^ 


'^. 


11 

12 
13 
14 
15 
10 
17 
18 
19 
20 


Varieties  tested 
for 
five  years. 


Common. . 

Nugent  * . , 

Stella*.. . 

Argyle*.. 

Yale*.... 

Oderbnioh 

Garfield*. 

Baxter 

Albert*.. 
Champion. 


Average 

yield 

for  five 

years. 

Bu .  Lbs. 

57 

20 

57 

16 

56 

7 

65 

44 

54 

38 

54 

33 

54 

7 

52 

37 

49 

16 

43 

15 

Average 

days 
matur- 
ing for 

five 
years. 


Days. 

96 

H»3 

99 

97 

100 

100 
96 
97 
93 


Yield  in 

1904. 


Bu.Lbs. 

64  28 
67  24 

65  20 
64  28 
64  8 
57  19 
53  41 
59  13 
53  36 
41  7 


The  average  crop  of  the  twenty  varieties  of  six-rowed  barley  tested  on  the  Experi- 
mental Farm  at  Indian  Head  in  1904  was  59  bus.  22  lbs.  per  acre. 

AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  AGASSIZ,  B.C. 


1.4 

a 


1 

2 
3 
4 

5 
6 
7 

8 

0 

10 


Varieties  tested 

for 

five  years. 


Mensury . . , 
Brome  * . . . 
Oderbruch. 
Claude*... 
Nugent  *. . 
Royal*.... 
Mansfield  * 

Odessa 

Common. . . 
Albert*... 


Average 

jrield 
for  five 

years. 


Bu.Lbs. 

57  .. 

54  38 

54  4 

52  30 

51  4 

50  42 

50  41 

50  34 

50  33 

50  24 


Average 

days 

matur- 

Yield 

ing  for 
five 

for  1904. 

years. 

Days. 

Bu .  Lbs. 

105 

62    24 

108 

67    24 

103 

58      6 

107 

60    40 

108 

47    24 

105 

46    12 

108 

48    36 

103 

57    14 

106 

56    12 

107 

63    36 

£ 
a 

"A 


Varieties  tested 

for 

five  years. 


Argyle  * 

Baxter 

Hennie's  Improved . . . 

Empire  * 

Summit* 

Yale* 

Tnjoper' 

Cham])ion 

Stella* 


11 
12 
13 
14 
15 
10 
17 
18 
19 
20:Garfield 


• 

Average 
yield 

for  five 

years. 

Bu .  Lbs. 

49 

46 

49 

42 

49 

24 

48 

36 

48 

30 

48 

24 

48 

23 

48 

16 

48 

•  • 

44 

33 

Average 

days 
matur- 
ing for 

five 
years. 


Yield 
for  1904. 


Days. 

107 
103 
106 
107 
109 
110 
111 
101 
112 
107 


Bu.Lbs. 

56  .. 

54  28 
45  .. 

55  20 
50  40 
48  26 

50  60 
53  6 
53  26 

51  12 


The  average  crop  of  the  twenty  varieties  of  six-rowed  barley  tested  on  the  Experi- 
mental Farm  at  Agassiz  in  1904  was  53  bus.  41  lbs.  per  acre. 

TWO-EOWED  BAHLEY. 


Fifteen  varieties  of  two-rowed  barley  were  tested,  during  the  season  of  1904,  on 
all  the  Experimental  Farms.  The  plots  were  of  the  same  size  as  those  of  spring  wheat. 
The  seed  was  used  at  the  rate  of  two  bushels  per  acre ;  and  the  dates  of  sowing  were 
as  follows : — At  Ottawa,  Ont.,  May  4 ;  Nappan,  N.S.,  May  24 ;  Brandon,  Man.,  June 
6 ;  Indian  Head.  N.W.T.,  May  14 ;  and  at  Agassiz,  B.C.,  April  23. 

In  Canada  the  bushel  of  barley  is  48  lbs. 
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TWO  ROWED  BARLEY— CojUinued. 
AVERAGE  YIELD  ON  ALL  THE  EXPERIMENTAL  FARMS. 


Yarieties  tested 

for 

five  years. 


1  French  Chevalier 

2  Danish  Chevalier 
S  Canadian  Thorpe. 
4  Beaver* 

Dunham 
CjSidney  ♦ 


Average 

Average 
jrield 

days 

matur- 

Yield in 

i 

for  five 

ing  for 
five 

1904. 

years. 

B 

years. 

3 
^ 

Bu.Lbs. 

Days. 

Bu .  Lbs. 

61    14 

104 

48    32 

7 

60      8 

104 

62     .. 

8 

49    11 

102 

46    38 

9 

48    26 

101 

45    29 

10 

46    23 

100 

42    15 

11 

46      3 

99 

44    40 

12 

Varieties  tested 

for 

five  years. 


Logan  *.. 
Harvey  * 
Clifford  • 
Newton . . 
Jarvis  * . . 
Fulton*. 


Average 

Average 
yield 

days 

matur- 

for five 

ing  for 

years. 

five 

years. 

Bu.Lbs. 

Days. 

46    25 

100 

45    16 

100 

44    41 

99 

44    33 

103 

44    13 

98 

42    45 

100 

Yield  i 
1904. 


Bu.Lbs. 

45  46 

43  47 

44  12 
86  10 
42  23 

46  6 


Varieties  tested 

for 

less  than  five  years. 

Average 

yield 

for  less 

than  five 

years. 

Varieties  tested 

for 

less  than  five  years. 

Average 

yiold 

for  less 

than  five 

years. 

Standwell  (4  years) 

Invincible  (4  years) 

61    40 
47      4 

105 
103 

61    13 
49      2 

Gordon  *  (4  years) 

46      3 

99 

45      7 

The  average  crop  of  the  fifteen  varieties  of  two  rowed  barley  tested  on  all  the 
Experimental  Farms  in  1904  was  45  bus.  21  lbs.  p$r  acre. 

AVERAGE  YIELD  ON  THE  CENTRAL  EXPERIMENTAL  FARM,  OTTAWA.  ONT. 


*A 


1 
2 
3 
4 

5 
6 


Varieties  tested 

for 

five  years. 


French  Chevalier  . 
Canadian  Thorpe  . 
Danish  Chevalier  . 

Beaver  * 

Jarvis  * 

Clifford^ 


Average 

Average 

days 

yield 

matur- 

Yield in- 

1 

for  five 

ing  for 

1904. 

years. 

five 

B 

years. 

0 
'A 

Bu.Lbs. 

r 

Days. 

Bu.Lbs. 

63    38 

99 

44      8 

7 

61    18 

99 

44      8 

8 

46    28 

100 

32    44 

9 

45    18 

96 

31    32 

10 

41    42 

96 

86    40 

11 

41    26 

98 

32    24 

12 

Varieties  tested 

for 

five  years. 


Newton . 
Sidney*. 
Logan  *.. 
Fulton*. 
Dunham  ^ 
Harvey  * 


Average 

Average 
yield 

days 
matur- 

for five 

ing  for 
nve 

years. 

years. 

Bu  Lbs. 

Days, 

40      8 

100 

38    40 

98 

38    38 

101 

38    80 

99 

37    10 

100 

36    26 

101 

Yield  in 
1901. 


Bu.Lbs. 

83  86 

80  20 

20  .. 

32  44 

15  .. 

29  28 


Varieties  tested 

for 

less  than  five  years. 

Average 
yield 

for  less 
than  five 

years. 

Varieties  tested 

for 

less  than  five  years. 

Average 

yield 

for  less 

than  five 

years. 

Gordon  *  (4  years) 

Standwell  (4  years) 

• 

42    36 
42    16 

98 
100 

39    28 
41    32 

Invincible  (4  years) 

39    83 

101 

36    32 

The  average  crop  of  the  fifteen  varieties  of  two-rowed  barley  tested  on  the  Central 
Experimental  Farm  in  1904  was  33  bus.  19  lbs.  per  acre. 
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TWO  ROWED  BARLEY— Continued. 
AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  NAPPAN,  N.  a 


£ 

B 
7\ 


Varieties  tested 

for 

five  years. 


Danish  Chevalier.. 

3|Beaver  * 

S French  Chevalier*. 
4  Newton 

Canadian  Thorpe. . 
CjDunham* 


Average 

yield 

for  five 


Bu.Lbs. 

57  .. 

53  32 

52  8 

46  32 

45  24 

41  32 


Average 

days 

matur 

ing. 


Days. 

VI 
d5 
97 
97 
99 
97 


Yield 
for  1904. 


Bu.Lbs. 

57  24 

42  24 

45  40 

26  32 

22  24 

44  8 


f  7 
8 
9 
10 
11 
12 


Varieties  tested 

for 

five  years. 


Average 

yield 

for  five 

years. 


Logan  *.. 
Sidney  * 
Clifford  ♦. 
H*rvey  *. 
Fulton*. 
Jarvis  *.. 


Bu.Lbs. 

41  .. 

40  26 

40  2 

40  .. 

36  4 

31  4 


Average 
days 

matur- 
ing. 


Days. 

97 
97 
96 
97 
98 
96 


Yield 
for  1904. 


Bu.Lbs. 

41  32 

32  24 

35  10 

36  32 
82  4 
21  32 


Varieties  tested 
for 

leea  than  five  years. 


Standwdl  (4  years). 
Invincible  (4  years). 


Average 
yield 

for  less 
than  five 

years. 


43      6 
40    28 


99 
98 


27    24 

81    24 


Varieties  tested 
for 
less  than  five  years. 


Gordon  (4  years) 


A.verage 

yield 

for  less 

than  five 

years. 


36    22 


97 


21    32 


The  average  crop  of  the  fifteen  varieties  of  two-rowed  barley  tested  on  the  Experi- 
mental Farm  at  Nappan  in  1904  was  34  bushels  31  lbs.  per  acre. 


AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  BRANDON,  MAN. 


■ 

k 

I— 
c 

Varieties  tested 

for 

^ve  years. 

Average 

yield 

for  five 

years. 

Average 
days 

matur- 
ing. 

Yield 
for  1904. 

£ 

a 
;?; 

7 
8 
9 

10 
11 

• 

Varieties  tested 

for 

five  years. 

Average 
yield 

for  five 
years. 

Average 

days 
matur- 
ing. 

Yield 
for  1904. 

1 

T)iinhaTn  * ..#..- 

Bu.Lbs. 

53      2 
49    28 
49    23 
47    44 
47    26 
46    24 

Days. 

94 
96 
93 
92 
90 
92 

Bu.Lbs. 

66    32 
62    24 
65    40 
59    28 
65    40 
58    36 

Sidney  * 

Bu.Lbs. 

44    16 
42    36 
42    30 
40    24 
39    30 
37    44 

Days. 

91 
95 
98 
97 
98 
99 

Bu. 

65 
52 
42 
55 
80 
63 

Lbs. 
40 

o 

Liooran* 

Beaver  * 

24 

3 
4 

5 

Harvey  * 

Eulton  * 

Jarvis  * 

French  Chevalier 

Canadian  Thorpe 

Newton 

44 
20 

20 

6 

Clifford  * ■   ... 

12  Danish  Chevalier 

36 

Varieties  tested 
for 
less  than  five  years. 

Average 

yielcT 

for  less 

than  five 

years. 

• 

Varieties  tested 

for 

less  than  five  years. 

Averaee 
yield 

for  less 
than  five 

years. 

Gordon  *  (3  years) 

Stand  well  (3  years) 

46    30 
42      1 

94 
96 

63 
63 

36 
36 

Invincible  (3  years) 

41    39 

94 

63 

36 

The  average  crop  of  the  fifteen  varieties  of  two-rowed  barley  tested  on  the  Experi- 
mental Farm  at  Brandon  in  1904  was  54  bushels  36  lbs.  per  acre. 
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TWO  ROWED  BARLEY— Continued. 
AVERAGE  YIELD  ON  THE  EXPEKIMENTAL  FARM,  INDIAN  HEAD,  N.W.T. 


a 
55 


Varieties  tested 

for 

five  years. 


Danish  Chevalier 
French  Chevalier. 

Sidney  * 

Canadian  Thorite. 

Jarvifl  * 

Clifford* 


Average 

Average 

yield 

days 

Yield  in 

c 

for  five 

matur- 

1904. 

Z 

years. 

ing. 

i 

Bu.Lbs. 

Days. 

Bu.Lbs. 

60    26 

UO 

59      8 

7 

59    18 

110 

58    16 

8 

59      9 

97 

48    46 

9 

57      6 

104 

66    40 

10 

53    37 

98 

46    27 

11 

53    .. 

* 

98 

48    46 

12 

Varieties  tested 

for 

five  years. 


Harvey  *. 
Logan  *... 
Fulton*.. 
Beaver  *., 
Newton.., 
Dunham  * 


Average 

Average 

yield 

days 

for  five 

matar- 

years. 

ing. 

Bu.Lbs. 

Days. 

52    35 

97 

51    13 

98 

50    35 

98 

50      9 

106 

49    22 

108 

48    33 

99 

Yield] 
1901 


Bu.Lbs. 

49  28 
47  29 
60  45 

50  45 
40  .. 
46  27 


Varieties  tested 

for 

less  than  five  years. 


Standwell  (4  years  J. 
Invincible  (4  years). 


Averajjo 

yield 

for  less 

than  five 

years. 

67    44 

109 

67 

9 

64    25 

108 

67 

4 

Varieties  tested 

for 

less  than  five  years. 


Gordon  *  (4  years). 


Average 
yield 

for  less 
than  five 

years. 

53      6 

98 

49    23 


Tho  average  crop  of  the  fifteen  varieties  of  two-rowed  barley  tested  on  the  Experi- 
mental Farm  at  Indian  Head  in  1904  was  52  bus.  23  lbs.  per  acre. 

AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  AGASSIZ,  B.C. 


;z5 


Varieties  tested 

for 

five  years. 


Canadian  Thorpe. 

Dunham  * 

Beaver  * 

Danish  Chevalier. 
French  Chevalier 
Harvey  * 


AveHb^e 
yield 

Average 

days 

Yield  in 

for  five 

matur- 

1904. 

years. 

ing. 

Bu.Lbs. 

Days. 

Bu.Lbs. 

51    42 

113 

56      2 

51    38 

111 

49      8 

50    36 

112 

60    20 

48    36 

113 

56    32 

48    26 

114 

52      4 

47    42 

110 

48    16 

Varieties  tested 

for 

less  than  five  years. 


Standwell  (4  years). 
Gordon  *  (4  years)  . 


Average 

yield 

for  less 

than  five 

years. 

54    12 

115 

56 

12 

52    20 

110 

61 

12 

a 


Varieties  tested 

for 

five  years. 


8 

9 

10 

11 


Sidney  *. 
Newton . . 
Jarvis  *... 
Logan  *.., 
Clifford*, 


12!rulton 


Varieties  tested 

for 

less  than  five  years. 


Average 
yield 

Average 
days 

for  five 

matur- 

years. 

ing. 

Bu.Lbs. 

Days. 

47    22 

114 

47    18 

111 

47      4 

109 

47     .. 

110 

43    10 

109 

41    14 

112 

Yield  in 
1904. 


Invincible . 


Average 

yield 

for  leas 

than  five 

years. 


48    88 


lis 


Bu.Lbs. 

56  22 

60  10 

52  24 

67  44 

45  40 

50  .. 


46  12 


The  average  crop  of  the  fifteen  varieties  of  two-rowed  barley  tested  on  the  Experi- 
mental Farm  at  Agassiz  in  1904  was  52  bus.  30  lbs.  per  acre^ 


PEASS. 

Thirty-one  TariettM  of  pease  have  been  undtir  trial  at  all  the  Experimental  Farms 
during  the  put  season.  The  plots  were  of  the  same  size  ea  those  sown  Wii.h  spring 
wheat.  The  quantity  of  seed  used  per  acre  rnried  from  two  to  three  bushels,  depending 
on  the  aizo  of  the  pea.  The  dates  of  sowing  were  m  follows  : — At  Ottawa,  Ont.,  May 
4;  Nappan,  N.S.,  May  28;  Brandon,  Man.,  May  11;  Indian  Head,  N.W.T.,  May  16; 
And  at  AgMsiz,  B.C.,  April  14. 

In  Canada  the  bushel  of  pease  is  60  lbs. 


AVERAGR  YIELD  ON  ALL  THE  EXPERIMENTAL  FARM3. 


"  PrldH. 

MkOOUD  *. 

Picton  •. . . . !  '.'. 

Daniel  O'RooriU. . . 

Kmg- 

EngTUh  Grey 

Golden  Vine 

Carlolon  * 


for  fiv8 


Bu.Lba. 

3S  34 

38  23 

38  24 

38  16 

38  10 

37  44 


Bu.Lbs. 

41    20 


The  average  crop  of  the  thirty-one  varieties  of  peasb  tested  on  all  the  Experi- 
mental Farms  in  1904  was  43  bosh.  2  lbs.  per  acre. 
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TEASE— Continued, 
AVERAGE  YIELD  ON  THE  CENTRAL  EXPERIMENTAL  FARM,  OTTAWA,  ONT. 


e 


1 

2 
3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 


Varieties  tested 

for 

five  years. 


Average 
yield 

for  five 
years. 


Bu.Lbs. 


Average 

days 
matur- 
ing for 
five 
years. 


Days. 


Grolden  Vine. . . . , 

Prince*  

Kent  • 

Paragon  * 

Prussian  Blue... 

Macluiv  * 

Englisn  Grey.... 

Victoria  * 

Chancellor 

Nelson* 

Daniel  OlUurke 

King* 

Arthur* 

Picton* 

Prince  Albert... 
Duke  * 


Yield  in 
1904. 


Bu.Lbs. 


£ 

a 


Varieties  tested 

for 

five  years. 


36  48 

111 

42 

20 

33  48 

113 

42 

■  • 

33  44 

113 

86 

40 

33  12 

107 

21 

40 

S3  12 

110 

38 

20 

32  20 

111 

45 

40 

32  12 

112 

29 

20 

32   4 

116 

45 

■  • 

32  .. 

106 

80 

•  • 

31  62 

108 

38 

40 

31  44 

108 

34 

•  • 

31  ^ 

113 

39 

40 

31  24 

109 

29 

40 

31  20 

112 

41 

•  • 

31  16 

113 

41 

20 

30  62 

112 

25 

•  • 

17|Early  Britain.. 

18  White  Wonder. 

19  Pride 


20j  Archer*. 
21;  Crown... 


22,  Mummy 


23 
24 
25 
26 


Average 
yield 

for  five 
yean. 


Wisconsin  Blue 

White  Marrowfat. . . 

Pearl* 

Gregory* 

27|  Agnes  * 

28 1  Black-eyed  Marrowfat 
29iMacoun* 


30,German  White. 
31Carleton* 


Bu.Lbs. 

30  40 

30  36 

30  24 

30  12 

80  12 

80  12 

29  66 

29  28 

29  16 

29  4 

29  .. 

28  82 

27  24 

26  62 

26  86 


Average 

days 
matur- 
ing for 

five 
years. 


Days. 

112 
107 
111 
116 
111 
114 
113 
112 
113 
112 
Ul 
114 
114 
109 

lis 


Yield  is 
1904. 


Bu.Lbs. 

27  20 

87  40 

26  .. 

41  20 

26  .. 

29  40 

86  20 

S3  20 

23  .. 

34  .. 

37  20 

81  .. 

S2  .. 

34  40 

22  .. 


The  average  crop  of  the  thirty-one  varieties  of  pease  tested  on  the  Central  Experi- 
mental Farm  in  1904  was  33  bus.  54  lbs.  per  acre. 


AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM.  NAPPAN,  N.S. 


£ 

B 


1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 


Varieties  tested 

for 

fire  years. 


Average 
yield 

for  five 
years. 


Agnes  * . . 
Archer  *. 
Grown . . . 
Arthur  *. 
Nelson*. 
Macoun* 
Pride.  ... 
Garleton  ^ 
Prince  Alber 

Ghancellor 

Maokay  * 

Gregoiy* 

Victoria*  

Mummy 

Daniel  O'Rourke 
Black-eyed  Marrowfat 


.*■ 


Bu .  Lbs. 

35  12 

34  56 

33  28 

33  12 

32  32 

31  4 

30  40 

30  .. 

29  36 

29  28 

29  20 

29  12 

28  56 

28  48 

28  32 

28  .. 


Average 

days 

matur- 

ffor 
V 


in( 


re 


years. 


Days. 

112 
112 
110 
110 
109 
114 
111 
113 
112 
108 
114 
114 
117 
111 
110 
113 


Yield  in 
1904. 


Bu .  Lbs. 

S3  20 

27  20 

24  .. 
33  20 
81  20 
SO  40 
86  .. 
36  40 
26  40 

28  .. 
28  40 
30  40 

22  40 

23  20 

25  20 


£ 

B 


Varieties  tested 

for 

five  years. 


17 f English  Grey  . 

18  White  Marrowfat . 

19  Duke  ♦. 

20  German  White. 

21  Pearl  * 

22  Picton* 

23  Kent* 

24  Golden  Vine 

25  King* 

26iEarly  Britain... 

27  Wisconsin  Blue. 

28  Prince  *. 
29 
30 
31 


Prussian  Blue  . 

Paragon* 

White  Wonder. 


Average 
yield 

for  five 
years. 


Bu .  Lbs. 

28     .. 

27 

26 

26 

26 

26 

26 

20 

26 

26 

25 

25 

24 

22 

22 


44 

66 
56 
40 
28 
8 
8 


44 
28 
24 
66 
S2 


A-verage 

days 

matur- 

injy  for 

hve 

years. 


Days. 

113 
112 
112 
110 
115 
110 
114 
109 

no 

108 
112 
110 
109 
110 
108 


Yield  in 
1904. 


Bu.Li)s. 

[  21  20 

28  .. 
26  40 
26  .. 
24  40 

29  20 
22  40- 

31  20 

32  .. 
20  40 
24  .. 
29  20 

19  20 

20  .. 
12  40 


The  average  crop  of  the  thirty  one  varieties  of  pease  tested  on  the  Experimental 
Farm  at  Nappanr  in  1904  was  27  bush.  5  lbs.  per  acre. 
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PEASE— Continued 
AVERAQB  YIELD  ON  THE  EXPERIMENTAL  FARM,  BRANDON,  MAN. 


Varieties  tested 

for 

five  yean. 


1  MacoQii* 

2Victoria* 

3King* 

4Peari» 

5  Archer* 

6  Wisconsin  Bine. 

TMackay* 

8 Golden  Vine.... 
9 Early  Britain... 


11 
13 
13 
14 
16 
16 


10  Mummy. 

11    P{/.*>W.   • 


Picton 

Garleton* 

White  Wonder. 

Grown. 

Arthur* 

Paragon* 


Average 
yield 

for  five 
years. 


Bu.Lbs. 

62  62 

60  14 

49  48 

48  42 

48  12 

48  12 

48  .. 

47  26 

47  26 

47  22 

47  20 

46  62 

46  10 

46  4 

44  68 

44  64 


Average 

days 
matur- 
ing for 

nve 
years. 


Days. 

127 
128 
124 
129 
125 
121 
124 
119 
118 
124 
121 
123 
116 
117 
117 
120 


Yield  in 
1901. 


Bu.Lbe. 

79  40 

71  40 

76  .. 
73  20 
64  .. 
67  20 
86  .. 
66  20 
71  .. 
73  .. 

77  10 
73  60 

66  40 

67  20 
77  .. 
73  20 


£ 
g 


17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


Varieties  tested 

for 

five  years. 


German  White.  . . . 

Pride 

White  Marrowfat 

English  Grey 

Prince  Albert 

Prussian  Blue 

Daniel  O'Rourke 

Kent* 

Prince* 

Gregory* 

Nelson  * 

Agnes* 

Duke* 

Black-eyed  Marrowfat 
Ohancellor 


Average 

Average 
yield 

days 

matur- 

for five 

ing  for 
five 

years. 

years. 

Bu.Lbs. 

Days. 

44    42 

120 

44    24 

122 

44     .. 

180 

43    46 

127 

43    20 

126 

43      6 

119 

42    60 

121 

42    40 

127 

42    28 

127 

42    20 

124 

41    46 

116 

41    30 

120 

41    22 

124 

39    38 

118 

39    38 

lis 

Yield  in 
1904. 


Bu.Lbp. 

60  20 

64  20 

68  20 

60  .. 

60  40 
68  .. 
67  .. 

61  20 
63  20 
70  .. 

67  40 
66  .. 

68  .. 

62  .. 
61  20 


The  average  crop  of  the  thirty-one  varieties  of  pease  tested  on  the  Experimental 
Farm  at  Brandon  in  1904  was  65  bus.  27  lbs.  per  acre. 


AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  INDIAN  HEAD,  N.W.T. 


e 

0 


1 

2 

3 
4 

61 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 


Varieties  tested 

for 

five  years. 


Paragon* 

Daniel  O'Rourke. . . . . 

Crown 

Prussian  Blue 

Pride 

Picton* 

I*rince  * 

Early  Britain 

Garleton* 

English  Grev .. 

White  Wonder. . 

Gregory  * 

German  White.  .... 

Agnes  * 

Chancellor 

King* 


Average 

Average 
yield 

days 
matur- 

Yield in 

c 

for  five 

ing  for 
five 

1904. 

£ 

years. 

B 

years. 

Bu.Lbs. 

Days. 

Bu.Lbs. 

49      8 

118 

61 

20 

17 

48    36 

109 

67 

•  ■ 

18 

47    46 

113 

62 

40 

19 

47    42 

115 

67 

•  ■ 

20 

47    30 

114 

63 

20 

21 

47    18 

115 

68 

20 

22 

47    18 

114 

66 

•  • 

23 

46    60 

113 

56 

40 

24 

46    14 

118 

59 

•  • 

26 

46    22 

113 

68 

20 

26 

46    14 

109 

62 

20 

27 

46      6 

118 

40 

•  m 

28 

46      6 

113 

61 

40 

29 

46      2 

114 

65 

20 

30 

44    46 

112 

69 

20 

31 

43    68 

117 

61 

20 

Varieties  tested 

for 

five  years. 


Arthur*  

Black-eyed  Marrowfat 

Archer  * 

Wisconsin  Blue .... 

Maooun  * 

Pearl*. 

Mackay*. 

Golden  Vine 

Nelson* 

Mummy 

Duke* 

Kent* 

White  Marrowfat. . 

Prince  Albert 

Victoria* 


Average 

Average 
yield 

days 

matur- 

for five 

ing  for 
five 

years. 

years. 

Bu.Lbs. 

Days. 

43    64 

118 

43    88 

117 

42    64 

U8 

42    64 

118 

42    42 

120 

41    84 

117 

40    26 

119 

40    26 

113 

40    10 

117 

40    10 

112 

89    60 

118 

39    18 

119 

88      2 

117 

86    88 

116 

34    18 

119 

Yield  i 
1904. 


Bu.Lbs. 

61  40 

63  40 
61  40 

64  .. 
31  40 
68  20 
46  40 
68  .. 
48  40 
60  40 
64  .. 
46  40 
66  .. 
37  40 
86  20 


The  ayerage  crop  of  the  thirty-one  varieties  of  peaae  tested  on  the  Experimental 
Farm  at  Indian  Head  in  1904  was  55  bus.  48  lbs  per  acre. 


30 
PEASE— Con<tww«<i 
AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  A6ASSIZ,  B.  O, 


y. 


Varieties  tested 

for 

five  years. 


1  White  Marrowfat, 

2  Karly  Britain 

3  White  Wonder. . , 

4 ,  Pride 

5'Prince* 

G I  German  White. . 

7  .\f  ackay  * , 

8  Duke*.   ...    ..... 

9  Agnea* 

10  Arthur  * 

11  English  Grey  ... 

12  Maooun* 

13  Nelson* 

14  Kent* 

15  Crown 

10  Mummy. ....     . . 


Average 

yield 

for  five 

years. 


Bu.  Lbs. 


Average 

days 
matur- 
ing. 


Days. 


42  .. 

125 

41  24 

119 

39  18 

123 

39   2 

122 

39  .. 

122 

38  38 

120 

38  14 

123 

38  14 

126 

37  56 

123 

37  50 

121 

37  24 

121 

36  48 

124 

36  44 

120 

36  28 

125 

36  22 

122 

36  12 

124 

Yield 

for 

1904. 

Bu.  Lbs. 

37 

20 

35 

40 

30 

30 

33 

•  • 

3o 

20 

38 

30 

32 

60 

87 

30 

27 

10- 

28 

40 

36 

30 

38 

50 

30 

40 

40 

•  • 

S3 

20 

34 

•  • 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


Varieties  tested 

for 

five  yean. 


Daniel  O'Roarke 

Black-eyed  Marrowfat 

Pearl* 

Prince  Albert. .. . 

King* 

Gregory* 

Picton* 

WisconvinBlne.   .   .. 

Carleton  * 

Prussian  Blue 

Victoria  * 

Golden  Vine. 

Paragon  * 

Chancellor. 

Archer  * 


Average 

yield 

for  five 

years. 


Bu.  Lbs. 

35  64 

35  44 

:^  43 

35  36 

35  34 

35  30 

35  10 

35  10 

35  6 

35  4 

35  .. 

34  42 

34  40 

34  30 

32  22 


Average 
days 
matur- 
ing. 


Days. 

117 
122 
126 
123 
123 
122 
124 
124 
123 
122 
125 
123 
125 
125 
126 


Yield. 

for 
1904. 


Ba.Lbt. 

38  40 

32  .. 

29  20 

30  20 
32  10 
34  20 
28  .. 
34  40 
32  20 
32  40 
36  40 
28  10 
32  30 

26  40 

27  20 


The  average  crop  of  the  thirty-one  varieties  of  pease  tested  on  the  Experimental 
Farm  at  Agassiz  in  1904  was  33  bushels  3  lbs.  per  acre. 


INDIAN  COBN. 


The  number  of  varieties  of  Indian  corn  tested  in  1904  was  nineteen.  These  were 
sown  in  rows  about  three  feet  apart,  and  the  plants  thinned  out  to  six  or  eight  inches 
apart  in  the  rows.  The  dates  of  sowing  were  as  follows  : — At  Ottawa,  Ont.,  June  7  ; 
Nappan,  N.S.,  June  1 ;  Brandon,  Man.,  May  26 ;  Indian  Head,  N.W.T.,  May  21 ; 
and  at  Agassiz,  B.C.,  May  20. 

The  crop  in  each  case  was  cut  green  and  put  into  the  silo  for  the  winter  feeding  of 
stock.  The  dates  of  cutting  were  : — At  Ottawa,  Ont.,  Sept.  16  ;  Nappan,  N.S.,  Sept. 
28;  Brandon,  Man.,  Sept.  23;  Indian  Head,  N.W.T.,  Sept.  13;  and  at  Agassiz,  B.C., 
Oct.  8  to  11. 

The  yield  per  acre  has  been  calculated  in  each  case  from  the  weight  obtained  from 
two  rows  each  66  feet  long. 

In  Canada  the  ton  is  2000  Ibe. 
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INDIAN  CORl^ -^Continued 
AVERAGE  YIELD  ON  ALL  THE  EXPERIMENTAL  FARMa 


a 

VuietiM  tested  for 
five  years. 

Average 

yield  for  five 

years. 

Average 

yield  for 

1904. 

1 

10 

11 

12 
13 
14 

15 
10 
17 

Varieties  tested  for 
five  years. 

Average 

yield  for  five 

years. 

Averap" 

yield   for 

1004. 

1 

2 
3 
4 
5 

Superior  Fodder 

Salzer's  All  Gold 

Giant  Piolifio  Ensilage 

Early  Mastodon 

Red  Gob  Ensilage 

Pridn  of  the  North .... 

Mammoth  Gnban. 

Champion  White  Pearl 
Compton*s  Early 

Tons. 

19 
19 
19 
18 
18 
18 
18 
18 
17 

Lbs. 

1020 

615 

98 

1617 

1636 
736 
501 
486 

1785 

Tons. 

18 
20 
18 
13 
17 
16 
15 
16 
17 

Lbs. 

1903 

20 

1048 

072 

1970 

IflSS 

668 

1104 

64 

Early  Butler 

Angel  of  Midnight 

North  Dakota  Wiite. . 
White  Cap  Yellow  Dent 
Cloud's  Early  Yellow. . 
Lonif  fellow 

Tons. 

17 
17 
16 
16 
16 
16 
16 
15 

Lbs. 

1674 

887 

1906 

1861 

1315 

1250 

316 

670 

Tons. 

14 
16 
14 
17 
14 
14 
9 
11 

LI. A. 

1342 
liSS 
10<4 
783 
146 
1174 

i 

8 
9 

Selected  Learning 

Evergreen  Sugar 

1633 
1100 

Varieties  tested  for  less 
than  five  years. 


Eureka  (3  years), 


Average  yield 

for  less  than 

five  years. 


Tons. 
18 


Lbs. 
180S 


Average 

yield  tor 

1904. 


Tons.     Lb>. 
16        1090 


Varieties  tested  for  less 
than  five  years. 


King  Philip  (3  years). . . 


Average  yield 

for  less  than 

five  years. 


A  vera  ere 

yield   for 

1904. 


Tons. 
16 


Lbs.  Tons.     Lbs. 


1099 


16        1132 


The  average  crop  of  the  nineteen  varieties  of  Indian  corn  tested  on  all  the  Expcri- 
znental  Farmi  in  1904  was  15  tons  1585  lbs.  per  acre. 


AVERAGE  YIELD  ON  THE  CENTRAL  EXPERIMENTAL  FARM,  OTTAWA,  ONT. 


.2 
i 


1 

2 
3 

4 
5 
6 
7 
8 


Varieties  tested  for 
five  years. 


Giant  Prolific  Ensilage 

Superior  Fodder 

Sabser^s  All  Gold 

Early  Mastodon 

Early  Butler 

Red  Cob  Ensilage. . . . 

Mammoth  Cuban 

White  Cap  Yellow  Dent 
Pride  of  the  North. . . . 


Average 

yield  for  five 

years. 


Tons.  Lbs. 


23 
22 
22 
22 
21 
21 
20 
20 
20 


299 
1832 

726 

368 
1164 

944 
1568 
1164 

642 


Yield 
for  1904. 


Tons.  Lbs. 


24 
26 
23 
18 
19 
21 
18 
21 
18 


1600 

600 

420 

520 

940 

1780 

1730 

1780 

850 


B 

3 


Varieties  tested  for 
five  years. 


10;Champion  White  Pearl 

lljCompton's  Early 

12;Cloud*s  Eariy  Yellow. 


Average 

yield  for  five 

years. 


Tons.  Lbs. 


13! Selected  Learning. 
14'North  Dakota  Whi 


hite.. 


15  Longfellow 

1(»!  Evergreen  Sugar 


17 


Angel  of  Midnight. 


19 
19 
19 
19 
18 
17 
17 
16 


1809 

1039 

688 

412 

762 

1530 

1200 

1850 


Yield 
for  1904. 


Tons.  Lba. 


16 
(  16 
17 
12 
17 
15 
15 
14 


1330 
835 

980 
760 
1530 
1240 
1240 
1690 


Varieties  tested 
for  less  than  five  years. 


Eureka  (3  yehr%). 


Average 

yield  for  less 

than  five 

years. 


Tons.    Lbs . 
24         657 


Yield  for 
1904. 


Tons.    Lbs . 
26         140 


Varieties  tested 
for  less  than  five  years. 


King  Philip  (3  years). 


Average 

3deld  for  less 

than  five 

years. 


Tons.     Lbs. 
18       1913 


Yield  for 
1904. 


Tons.    Lbs. 
17         320 


The  average  crop  of  the  nineteen  varieties  of  Indian  corn  tested  on  the  Central 
Experimental  Farm  in  1904  was  19  tons  109  lbs.  per  acre. 
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INDIAN  CORN— ConfmuedL 
AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  NAPPAN,  N.8. 


5? 


1 
2 
3 
4 
5 
6 
7 
8 
9 


y&rieties  tested 
for  five  years. 


Superior  Fodder 

GUnt  Prolific  Ensilage. 

Red  Cob  Ensilage 

£Iarly  Mastodon 

Salzer's  All  Gold 

Pride  of  the  North 

Early  Butler 

Longfellow 

Champion  White  Pearl 


Average 

yield  for  five 

years. 


Tons.  Lbs. 


19 
19 
19 
18 
18 
18 
18 
18 
18 


764 

698 

802 

1400 

1370 

610 

686 

232 

14 


• 

Yield 

2 

B 

9 

for  1904. 

;2; 

Tons.  Lbs. 

17    100 

10 

15    800 

11 

17    870 

12 

13    950 

13 

20    700 

14 

17    320 

15 

14    490 

16 

15   1668 

17 

12    750 

Varieties  tested 
for  five  yean. 


Mammoth  Cuban 

Selected  Learning 

Cloud's  Early  Yellow 
White  Can  Yellow  Dent 
Angel  of  Midnight. . . 
Evergreen  Sugar. . . . 

Compton's  Early 

North  Dakota  White. 


Average 

yield  for  five 

years. 


Tons.  Lbs. 


17 
17 
17 
17 
17 
16 
16 
15 


1926 

1024 

860 

606 

220 

1880 

1594 

1900 


Yield 
for  1904. 


Tons.  Lbs. 


11 
10 
12 
14 
14 
16 
13 
11 


1430 
350 

1850 
930 

1480 
800 

1500 

1660 


Varieties  tested 
for  less  than  five  years. 


Eureka  (3  years) 


Aven^i^e 

■yield 

for  less  than 

five  years. 


Tons.  Lbs. 
19         756 


Yield 
for  1904. 


Tons.  Lbs. 
15       1350 


Varieties  tested 
for  less  than  five  years. 


fCing  Philip 


Average 

yield 

for  less  than 

five  years. 


Tons.  Lbs. 
16        1257 


Yield 
for  1904. 


Tons.  Lbs. 
16       1900 


The  average  crop  of  the  nineteen  varieties  of  Indian  corn  tested  on  the  Experimental 
Farm  at  Nappan  in  1904  y^&s  14  tons  1468  lbs.  per  acre. 


AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  BRANDON,  MAN. 


I 


1 
2 
3 
4 

5 
6 
7 
8 
9 


Varieties  tested  for 
five  years. 


Champion  White  Pearl 
Superior  Eodder    ... 
North  Dakota  White. . 
Giant  Prolific  Ensilage. 

Salzer's  AU  Gold 

Early  Mastodon 

Compton*s  Early 

Red  CSob  Ensilage 

Mammoth  GubuL 


Average 

yield  for  five 

years. 


Tons.     Lbs. 


19 
19 
19 
18 
18 
18 
18 
17 
17 


1186 

940 

482 

678 

862 

274 

98 

1534 

1297 


Yield  for 
1904» 


Tons.  Lbs. 


21 
22 
17 
25 
21 
16 
16 
23 
19 


768 
1408 
1640 

160 

240 
1000 
1792 

200 
1600 


2 

5z; 


10 

11 

12 
13 
14 
15 
16 
17 


Varieties  tested  for 
five  years. 


Longfellow , 

Angel  of  Midnight 

Early  Butler 

Pride  of  the  North 

White  CapYellow  Dent 
Cloud's  Early  Yellow. . 

Selected  Learning 

Evergreen  Sugar.   . . . 


Average 

yield  for  five 

years. 


Tons.     Lbs. 


17 
17 
17 
16 
16 
15 
15 
14 


795 

716 

285 

1783 

1246 

1830 

1346 

670 


Yield  for 
1904. 


Ton."*,     Lbs. 


18 
17 
16 
17 
24 
18 
13 
11 


432 

1112 

1000 

16-10 

840 

900 

6G4 

440 


Varieties  tested  for  less 
than  five  years. 


Eureka  (3  years). .   . .  . 


Average  yield 

for  less  than 

five  years. 


Tons. 
20 


Lbs. 
209 


Yield  for 
1904. 


Tons.     Lbs. 
15         360 


Varieties  tested  for  less 
than  five  years. 


King  Philip  (3  years). . . 


Average  yield 

for  less  than 

five  years. 


Tons. 
18 


Lbs. 

784 


Yield  for 
1901. 


Tons.     Lbs. 
20         920 


The  average  crop  of  the  nineteen  varieties  of  Indian  corn  tested  on  the  Experi- 
mental Farm  at  Brandon  in  1904  was  18  tons  1641  lbs.  per  acre. 
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INDIAN  COnUi ^Continued. 
AVKRAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  INDIAN  HEAD,  N.W.T. 


s 


VarietioB  tested  for 
five  yeara. 


Average 

yield  for  five 

years. 


1  Angel  of  Midnight 
2Saker'BAliGold.. 
3  Compton's  Early 

4 
5 


6 

7 
8 
9 


North  Dakota  White. . 
Giant  Prolific  Ensilage. 

Longfellow 

Pride  of  the  North 

Champion  White  Pearl 
Early  Mastodon 


Tons.     Lbs. 


18 
16 
16 
15 
15 
15 
15 
14 
14 


1374 

13% 

41 

750 

624 

241 

223 

1641 

1238 


Yield  for 
1904. 


Tons.     Lbs. 


22 

18 
18 
18 
13 
12 
14 
15 
9 


270 
1400 

300 

300 
1280 
1410 
1700 
1130 

700 


is 

B 


10 

11 

12 
13 
14 
15 
16 
17 


Varieties  tested  for 
five  years. 


Early  Butler 

Superior  Fodder 

Mftinraoth  Cuban 

White  Cap  Yellow  Dent 

Evergreen  Sugar  

Red  Cob  Ensilage 

Cloud's  Early  Yellow.. 
Selected  Learning 


Average 

yield  for  five 

years. 


Tons.     Lbs. 


14 
14 
13 
13 
13 
13 
13 
12 


050 

242 

1880 

1773 

941 

792 

415 

13(J2 


Yield  for 
1904. 


Tons.      Lbs. 


11 
11 
10 
15 
10 
13 
9 
3 


8S0 

1320 

20 

8(H) 

350 

1500 

700 

COO 


Varieties  tested  for  less 
than  five  years. 


King  Philip  (3  years). . . 


Average  yield 

for  less  than 

five  years. 


Tons. 
14 


Lbs. 
1407 


Yield  for 
1904. 


Tons. 
19 


Lbs.' 
500 


Varieties  tested  for  less 
than  five  years. 


Eureka  (3  years) , 


Average  yield 
for  less  than 
five 


years. 


Tons. 
13 


Lbs. 
1441 


Yield  for 
1904. 


Tons.     Lbs. 
13       1500 


The  average  crop  of  the  nineteen  varieties  of  Indian  corn  tested  on  the  Experi- 
mental Farm  at  Indian  Head  in  1904  was  13  tons  1508  lbs.  per  acre. 


AVEKAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  AGASSIZ,  B.C. 


£ 

B 


1 
2 
3 
4 
5 
6 
7 
8 


Varieties  tested 
for  five  years. 


Red  Cob  Ensilage 

Superior  Fodder 

Pnde  of  the  North 

Mammoth  Cuban 

Early  Mastodon 

Salzer's  All  Gold 

Giant  Prolific  Ensilage. 

Compton*B  Early 

Champion  White  Pearl 


Average 

yield  for  five 

years. 


Tons.  Lbs. 


22 
21 
21 
20 
20 
20 
19 
19 
18 


110 

1320 

524 

1842 

810 

722 

192 

152 

1774 


^ 

Yield 

1 

9 

for  1904. 

^i 

Tons.  Lbs. 

13   1500 

10 

18     88 

ill 

11   1430 

il2 

16    560 

;i3 

9   1690 

14 

16   1440 

15 

13   1500 

16 

19   1840 

17 

11   1540 

Varieties  tested 
for  five  years. 


Early  Butler 

Cloud's  Early  Yellow. 

Angel  of  Midnight 

WhiteCap  Yellow  Dent 
North  Dakota  White. . 

Selected  Learning 

Longfellow 

Evergreen  Sugar 


Average 
yield  for  five 

Y-ield 
for  1004. 

years. 

Tons.  Lbs. 

Tons.  Lbs. 

17   1684 

13    400 

17    880 

12    240 

17    276 

14    490 

16    516 

10   15C0 

15   1636 

7    300 

15   1438 

9   1800 

14   1458 

10   1120 

14    160 

5    670 

Varieties  tested 
for  less  than  five  years. 


Eureka  (3  years). 


Average 

vield 

for  less  than 

five  years. 


Tons.  Lbs. 
16       1953 


Yield 
for  1904. 


Tons.  Lbs. 
14         600 


Varieties  tested 
for  less  than  tire  years. 


King  Philip  (3  years) 


Average 

yielcT 

for  less  than 

five  j'ears. 


Tons.  Lljs. 
16         633 


Yield 
for  1904. 


Tons.  Lbs. 
10  20 


The  average  crop  of  the  nineteen  varieties  of  Indian  corn  tested  on  the  Experimental 
Farm  at  Agassiz  in  1904  was  12  tons  1199  lbs.  per  acre. 
48—3 
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TURNIPS. 

Twenty  varieties  were  tested  in  1904,  sown  in  drills,  or  on  the  flat,  2^  feet  apart. 
As  in  previous  years,  two  sowings  were  made  at  each  farm,  the  second  sowing  being 
about  two  weeks  later  than  the  first.  The  dates  of  sowing  were  as  follows  : — At  Ottawa, 
Ont.,  May  17  and  31 ;  Nappan,  N.8.,  May  30  and  June  13;  Brandon,  Man.,  May  10 
and  23 ;  Indian  Head,  N.W.T.,  May  15  and  27 ;  and  at  Agassiz,  B.C.,  May  13  and  27. 

The  dates  of  pulling  were  as  follows: — At  Ottawa,  Oct.  14;  Nappan,  Oct.  24; 
Brandon,  Oct.  6 ;  Indian  Head,  Oct.  18 ;  and  at  Agassiz,  Oct.  24. 

The  varieties  are  arranged  in  the  following  lists  in  the  order  of  their  average  yieM 
from  the  first  sowing,  for  five  years. 

In  Canada  the  ton  is  2000  lbs. 

AVERAGE  YIELD  AT  ALL  THE  EXPERIMENTAL  FARMS. 


5?; 


1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 


Varietiea  tested  for  five  years. 


Average 
yield  for  five 

years 
Ist  Sowing 


Perfection  Swede 

Hartley's  Bronze 

Mammoth  Clyde 

Carter's  Elephant. ..... 

Hall's  Westbury 

Magnum  Bonum 

Imperial  Swede . 

Drummond  Purple  Top. 
Hale  wood's  Bronze  Top. 

Elephant's  Master 

Kangaroo 

Skirvings 

Jumbo 

Bangholm  Selected 

East  Lothian 

Selected  Purple  Top 

Sutton's  Champion 


Tons. 

32 

31 
30 
30 
30 

30 
30 
80 
.'iO 
30 
2!) 
29 
20 
29 
29 
28 
28 


Lbs. 

106 

600 

1843 

1764 

1643 

1297 

793 

024 

447 

307 

1750 

1029 

1246 

573 

2 

1940 

489 


Average 
yield  for  five 

years 
2nd  Sowing. 


Tons. 

27 
25 
25 
22 
25 
25 
26 
23 
23 
23 
23 
25 
23 
24 
23 
24 
25 


Lbs. 

51 

971 

945 

1936 

196 

1023 

83 

1082 

1974 

1232 

1492 

37 

921 

1733 

1960 

971 

1167 


Average 

yield  for  1904 

Ist  Sowing. 


Tons. 

33 

29 
29 
32 
29 
33 
30 
31 
32 
31 
31 
30 
82 
29 
29 
28 
29 


Lbs. 

147 

1910 

782 

866 

1250 

1230 

1691 

1150 

1990 

2lK) 

422 

616 

1715 

1688 

1132 

1924 

1016 


Average 

yield  for  1904 

2nd  Sowing. 


Tons.    Lbs. 


27 
24 
24 
26 
25 
27 
25 
25 
25 
26 
24 
27 
24 
26 
25 
24 
27 


867 
1778 

996 

693 

40 

1784 

1817 

188 
S3 

223 
1646 
1294 
1698 

339 
1.553 
1181 
1008 


Varieties  tested  for  less  than  five  years. 


Emperor  Swede  (4  years) 

Good  Luck  (3  vears) 

New  Century  (8  years). . . 


Average  vield 
for  less  tlinn 

five  years 
1st   Sowing. 


Average  yield 
for  less  tnan 

five  years 
2nd    Sowing 


Average  yield 

for  1904. 
1st   Sowing. 


Average  yield 

for  1904. 
2nd  Sowing. 


Tons, 

26 
26 
24 


Lbs. 

1561 

1439 

977 
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TVnmi^S— Continued 

The  average  yield  of  the  seventeen  varieties  of  turnips  on  all  the  farms  for  five  years 
was  30  tons  297  Ihs.  per  acre  from  the  first  sowing  and  24  tons  1399  lbs.  per  acre  from 
the  second  sowing,  an  average  gain  of  5  tons  898  lbs  per  acre  from  early  sowing. 

The  average  yield  of  the  twenty  varieties  on  all  the  farms  in  1904  was  30  tons  1854 
lbs.  per  acre  from  the  first  sowing  and  25  tons  1731  lbs.  per  acre  from  the  second  sowing, 
an  average  gain  of  5  tons  123  lbs.  per  acre  from  early  sowing. 


AVERAGE  YIELD  ON  THE  CENTRAL  tlXPERI MENTAL  FARM,  OTTAWA,  ONT. 


Varieties  tested  for  five  years. 


1  Magnum  Bonum. 

2  Drummond  Purple  Top 

3  Kangaroo. 

4  Jumbo 

.  Carter's  Elephant, 

C  Hall's  Westbury 

Tilmperial  Swede 

8'Halewood's  Bronze  Top. 


9 
10 
11 
12 
13 
14 
15 
16 
17 


Mammoth  Clyde. 
Elephant's  Master. . . 

East  Lothian 

Skirvin^ 

Perfection  Swede . . . 
Selected  Purple  Top. 
Bangholm  Selected . . 
Sutton's  Champion.. 
Hartley's  Bronze. . . . 


Varieties  tested  for  less  than  five  years. 


Average 
yield  for  five 

years. 
1st  Sowing. 


Tons. 

37 

S7 
37 
37 

3r> 

36 
35 

.35 
35 


35 
3i 
S3 
33 
33 
32 
32 
31 


Lbs. 

1281 
1124 
1042 

431 
1375 

187 
1577 
1527 
12% 
1115 

541 

im'y 

1287 
676 
1439 
1274 
1475 


Average 
yield  tor  five 

years. 
2nd  Sowing. 


Tons. 

26 
26 
24 
22 
22 
24 
25 
23 
24 
22 
24 
23 
25 
26 
25 
26 
24 


Lbs. 

871 

1810 

906 

1655 

1408 

31 

374 

233 

1269 

1903 

972 

31)8 

341 

1344 

374 

1625 

708 


Yield  for 

1904. 
Ist  Sowing. 


Tons. 

42 
35 
40 
36 
34 
40 
39 
37 
36 
33 
81 
32 
86 
31 
24 
39 
37 


Lbs. 

150 

872 

850 

1342 

227 

272 

45 

1817 

1672 

1155 

205 

1010 

785 

1607 

1830 

1860 

1652 


Yield  for 

1004., 

2nd  Sowing. 


Tons. 

17 
18 
17 
18 
20 
20 
19 
19 
16 
18 
15 
18 
17 
18 
18 
24 
20 


Lbs. 

1310 

1125 
980 

1207 
260 

1827 
82 

1765 

1990 
135 
860 
630 

1887 
217 

1207 
15 

1910 


Average  yield 

for  less  than 

five  years. 

1st    Sowing. 


Tons. 


Emperor  Swede  (4  yrs) 30 

Good  Luck  (3  vrs) 43 

New  Century  (3  yr^) 41 


Lbs. 

540 

75 

500 


Average  yield 

for  less  than 

five  years 

2nd  ^wing. 


Tons. 

27 
25 
21 


Lbs. 

161 

1017 

460 


Yield  for 

1904. 

1st  Sowing. 


Tons. 

36 
36 
30 


Lbs. 

930 
435 
835 


Yield  for 

1904. 

2nd  Sowing. 


Tons. 

18 
19 
17 


Lbs. 

1290 
1022 
1970 


The  average  jieid  of  the  seventeen  varieties  of  turnips  on  the  Central  Experimental 
Farm  for  five  years  was  35  tons  296  lbs.  per  acre  from  the  first  sowing  and  24  tons  1160 
lbs.  per  acre  from  the  second  sowing.  An  average  gain  of  10  tons  1136  lbs.  per  acre 
from  early  sowing. 

The  average  yield  of  the  twenty  varieties  in  1904  was  35  tons  1255  lbs.  per  acre 
from  the  first  sowing  and  18  tons  1657  lbs.  per  acre  from  the  second  sowing.  An 
average  gain  of  16  tons  1598  lbs.  per  acre  from  early  sowing. 

48— 3J 
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TURNIPS— Continued 


AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  NAPPAN,  N.a 


£ 
e 


1 

2 
3 
4 
6 
6 
7 
8 
9 
10 

n 

12 
13 
14 
15 
16 
17 


Varieties  tested  for  five  years. 


Perfection  Swede 

Garter's  Elephant 

Kangaroo 

Imperial  Swede 

Hartley's  Bronze 

Halewood's  Bronze  Top. 

Elephant's  Master 

Mammoth  Clyde 

Magnum  Bonum 

Selected  Purple  Top. 
Drummond  Purple  T( 
Hall's  Westbury.., 
Bangholm  Selected , 

Jumbo 

Skirvinga 

Sutton's  Champion. 
East  Lothian 


:op 


Average 
yield  for  five 

years 
Ist  sowing. 


Tons.        Lbs. 


42 
41 
40 
40 
40 
39 
39 
39 
39 
38 
38 
38 
38 
37 
37 
36 
35 


212 
1424 
1675 
1048 

203 
1200 
1002 

903 

771 
1616 
1616 
1319 

857 
1801 
1702 
1644 
1643 


Average 
yield  for  five 

years 
2nd  sowing. 


Tons. 

34 
29 
30 
31 
30 
31 
31 
31 
32 
31 
81 
32 
29 
31 
29 
33 
29 


Lbs. 

1234 
49G 

1780 

73 

687 

1558 
686 
971 
967 

1117 
271 
812 

1398 

1796 

245 

66 

47 


Yield  for 

1904 
1st  sowing. 


Tons*. 

40 
38 
37 
34 
37 
35 
31 
35 
36 
37 
37 
35 
32 
39 
33 
35 
30 


Lbs. 

335 
1220 

745 
1300 
1G52 

455 
1855 
1775 
1425 
1735 

250 

9.50 
1175 

375 
1980 

785 
1545 


Yield  for 

1904 

2nd  sowing. 


Tons. 

3-1 
32 
33 
31 
34 
33 
33 
33 
34 
30 
31 
33 
28 
35 
28 
33 
29 


Lbs. 

1300 
350 

1980 
700 
475 

«  •  •  • 

495 

825 

145 

1875 

1855 

1650 

255 

785 

925 

1156 

675 


Varieties  tested  for  less  than  five  years. 


Emperor  Swede  (4  yrs). 
Good  Luck  (3  yrs) .... 
New  Century  (3  yrs) . . . 


Average  yield 

for  less  than 

five  years 

Ist  sowing. 


Tons.        Lbs. 


88 
43 
38 


1509 
130 
285 


Average  yield 
for  less  than 

five  years 
2nd  sowing. 


Tons.        Lbs. 


33 
36 
S3 


1031 

1700 

242 


Yield  for 

1904 
1st  sowing. 


Tons. 

37 
38 
31 


Lbs. 

1900 

1880 

205 


Yield  for 

1904 

2nd  sowing. 


Tons. 

35 
35 
31 


Lbs, 

950 

125 

1525 


The  average  yield  of  the  seventeen  varieties  of  turnips  on  the  Experimental  Farm 
at  Nappan  for  five  years  was  39  tons  390  lbs.  per  acre  from  the  first  sowing  and  31  tons 
482  lbs.  per  acre  from  the  second  sowing.  An  average  gain  of  7  tons  1908  lbs.  per 
acre  from  early  sowing. 

The  average  yield  of  the  twenty  varieties  in  1904  was  35  tons  1877  lbs.  per  acre 
from  the  first  sowing  and  32  tons  1397  lbs.  per  acre  from  the  second  sowing,  an  aveiage 
gain  of  3  tons  500  lbs.  per  acre  from  early  sowing. 
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TURNIPS— Can^wtteA 


AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  BRANDON,  MAN. 


B 


Varieties  tested  for  five  yean. 


1  { Mapium  BoDum . 
2;  Hartley  *8  Bronze 
3'Skirv^ngR. 


5 

G 

7 

8 

9 

10 

U 

12 

13 

14 

15 

IG 

17 


Hairs  Westbury 

Kangaroo 

Sutton's  Champion 

Perfection  Swede 

Jumbo 

Carter's  Elephant 

Bangholm  Selected .  . . . , 

East  Lothian 

Imperial  Swede 

Mammoth  Clyde 

Elephant's  Master 

Druramond  Puiple  Top. 
Halewood's  Bronze  Top. 
Selected  Purple  Top. . . 


Average 

yield  for  five 

years 
Ist  sowing. 


Tons. 

26 
2G 
24 
24 
24 
23 
23 
23 
22 
22 
22 
22 
22 
22 
22 
21 
21 


Lbs. 

1434 

150 
1474 
1368 

682 
1467 
1256 

253 
1830 
1725 
1566 
1355 
1302 
1197 
1091 
1243 

874 


Average 
yield  for  five 

years 
2nd  sowing. 


Tons.        Lbs. 


17 

18 

18 

18 

15^ 

16 

18 

17 

13 

17 

15 

18 

17 

14 

14 

16 

16 


901 
498 
643 

1066 

1416 

50 

696 

424 

1826 
690 

1680 
590 

1376 
459 

1726 
314 
155 


Yield  for 

1904 
1st  sowing. 


Yield  for 

1904 

2nd  sowing. 


Tons. 

34 
29 
26 
31 
29 
26 
29 
37 
28 
30 
29 
28 
26 
26 
28 
26 
28 


Lb8. 

640 

80 

SOO 

304 

80 

1592 

1136 

1240 

760 

720 

1400 

760 

1328 

800 

760 

1328 

760 


Tons. 

25 
21 
22 
23 
19 
21 
21 
25 
21 
22 
21 
23 
23 
19 
21 
19 
22 


Lbs. 

1480 

240 

880 

200 

1600 

768 

1560 

1480 

768 

880 

768 

200 

1520 

1600 

1560 

280 

616 


Varictiea  tested  for  less  than  five  years. 


Emperor  Swede  (4  yrs) 

Good  Luck  (3  yrs) 

New  Centuiy  (8  yrs). . 


Average  yield 

for  less  than 

five  years 

Ist  sowing. 


Tons. 

23 
83 
27 


Lbs. 
860 

B     •      •     ■ 

736 


Average  yield 
for  less  than 

five  years 
2nd  bOwing. 


Tons. 

16 
20 
18 


Lbs. 

76 

892 

1400 


Yield  for 

1904 
1st  sowing. 


Tons. 

27 
43 

28 


Lbs. 

1176 
1120 
1552 


Yield  for 

1904 

2nd  sowing. 


Tons. 

19 
23 
23 


Lbs. 

1600 
1520 
1520 


The  average  yield  of  the  sevenieen  varieties  of  turnips  on  the  Experimental  Farm 
at  Brandon  for  five  years  was  23  tons  957  lbs.  per  acre  from  the  first  sowing  and  16  tons 
1442  lbs.  per  acre  from  the  second  sowing,  an  average  gain  of  6  tons  1515  lbs.  per 
acre  from  early  sowing. 

The  average  yield  of  the  twenty  varieties  in  1904  was  29  tons  1717  lbs.  per  acre 
from  the  first  sowing  and  22  tons  352  lbs.  per  acre  from  the  second  sowing,  an  average 
gain  of  7  tons  1365  lbs.  per  acre  from  early  sowing. 
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TVRmTS^Conlinued. 


AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  INDIAN  HEAD,  N.W.T. 


i 

B 


1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 


Varieties  tested  for  five  years. 


Perfection  Swede 

Hartley's  Bronze 

Hairs  Westbnry 

Halewood's  Bronze  Top. 
Selected  Purple  Top. . . 

Skirvings 

Dnimmond  Purple  Top. 

Mammoth  Clyde 

Sutton's  Champion 

Imperial  Swede 

Bangholm  Selected 

Carter's  Elephant 

Magnum  Bonum 

East  Lothian 

Jumbo 

Elephant'ii  Master 

Kangaroo 


Averafire 
yield  for  five 

years. 
Ist    sowing. 


Tons. 

24 
23 
22 
22 
21 
21 
21 
21 
20 
20 
10 
10 
19 
19 
19 
18 
17 


Lbs. 
1508 

1405 

1212 

1863 

1567 

051 

18 

1033 

196 

1789 

891 

oil 

464 

396 

952 

430 


Average 
yield  for  five 

Years. 
2na  sowing. 


Tons.         Lbs. 


24 
22 
20 
17 
19 
22 
17 
18 
21 
23 
19 
IC 
20 
19 
16 
18 
18 


1128 

809 

594 

1826 

1391 

1453 

351 

940 

801 

1592 

1146 

1524 

1818 

73 

1732 

375 

1806 


Yield  for 

1904. 

1st  sowing. 


Tons. 

25 
23 
25 
25 
21 
28 
29 
23 
22 
26 
23 
20 
26 
21 
26 
24 
22 


Lbs. 
1338 

1904 

1480 

287 

854 

268 

1944 

1064 

1036 

813 

1438 

187 

570 

611 

1641 

1964 


Yield  for 

1904. 

2nd  sowing. 


Tons. 

31 
26 
25 
20 
28 
30 
2{) 
25 
26 
29 
26 
26 
30 
22 
24 
23 
27 


Lbs. 

228 
1036 
1621 

448 
6 

814 
1541 
1763 
1743 

834 

753 
1834 
1040 
1540 

227 

247 
1177 


Varieties  tested  for  less  than  five  years. 


Emperor  Swede  (4  vrs) 
New  Century  (3  yrs) . . . 
Good  Luck  (3  yrs) 


Average*  yield 

for  less  than 

five  years. 

Ist  sowing. 


Tons. 

22 
19 
19 


Lbs. 

702 

1149 

897 


Average  yield 

for  le88  than 

five  years. 

2nd  sowing. 


Tons. 

22 
20 
22 


Lbs. 

914 

1603 

427 


Yield  for 

1904. 
Ist  sowing. 


Tons. 

26 
26 
26 


Lbs. 

1086 

1318 

46 


Yield  for 

1904. 

2nd  sowing. 


Tons. 

28 
SO 
30 


Lbe. 

430 

248 

1521 


The  average  yield  of  the  seventeen  varieties  of  turnips  on  the  Experimental  Farm 
at  Indian  Head  for  five  years  was  20  tons  1492  lbs.  per  acre  from  the  first  sowing  and 
19  tons  1862  lbs.  per  acre  from  the  second  sowing,  an  average  gain  of  1630  lbs.  per 
acre  from  early  sowing. 

The  average  yield  of  the  twenty  varieties  in  1904  was  24  tons  1735  lbs.  per  acre 
from  the  first  sowing  and  27  tons  500  lbs.  per  acre  from  the  second  sowing,  an  average 
loss  of  2  tons  765  lbs  per  acre  from  early  sowing. 
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TURNIPS  -  Concluded, 


AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  AGASSIZ,  B.O. 


1. 

B 

p 


Varieties  tested  for  five  years. 


1  Perfection  Swede 

2  Mammoth  Clvde. 
Elephant's  Master. 

4^arter'8  Elephant. 

Elast  Lothian 

Imperial  Swede 

Hartley's  Bronze 

Banffholm  Selected 

Hall  8  Westbury 

Halewood's  Bronze  Top. 
Drommond  Purple  Top. . 

Skirvings 

Jnmbo 

Magnum  Bonum 

Kangaroo 

Selected  Purple  Top 

Sutton's  Champion 


5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 


Average 
yield  for  five 

years 
1st  iA>wing. 


Tons. 

3G 
35 
34 
33 
32 
32 
32 
32 
31 
31 
81 
31 
30 
30 
29 
29 
27 


Lbs. 

177 

1C9S 

1267 

1298 

1798 

1791 

1714 

1054 

1844 

1055 

337 

16 

1347 

489 

920 

762 

1031 


Average 
yield  for  five 

years 
2nd  sowing. 


Tons. 

32 
26 
31 
32 

31 
31 
32 
32 

30 
30 
28 
31 

28 
30 
28 
28 
30 


Lbs. 

856 

600 

737 

427 

1030 

1784 

154 

757 

478 

1941 

1255 

1448 

998 

1050 

1552 

848 

1292 


Yield  for 

1904 
Ist  sowing. 


Tons. 

34 
23 
38 
40 
34 
25 
22 
37 
25 
39 
28 
30 
24 
28 
26 
25 
22 


Lbs. 

1140 

1190 

1550 

685 

1940 

1315 

220 

1900 

820 

870 

100 

390 

1005 

1750 

470 

1480 

880 


Yield  for 

1904 

2nd  sowing. 


31 
22 
36 
81 
40 
25 
21 
31 
21 
32 
23 
38 
20 
31 
25 
23 
31 


Lbs. 

1360 
880 
640 
205 
520 
820 

1230 

1360 
900 

1670 
860 

1220 

790 

40 

490 

1190 

1360 


Varieties  tested  for  less  than  fire  years. 


Emperor  Swede  (4  yrs) 

Good  Luck  (3  yrs) 

New  Century  (3  yrs). . 


Average  yield 

for  less  than 

five  years 

Ist  sowing. 


Tons. 

36 
30 
27 


Lbs. 

822 
1985 
1825 


Average  yield 
for  less  than 

five  years 
2nd  sowing. 


Ton>». 

36 
30 
29 


Lbs. 

1546 
555 
903 


Yield  for 

1904 
Ist  sowing. 


Tons. 

22 
26 
19 


Lbs. 

1870 
305 
115 


Yield  for 

1904 

2nd  sowing. 


Tons. 

31 
24 
18 


Lbs. 

1536 
1005 
1620 


The  average  yield  of  the  seventeen  varieties  of  turnips  on  the  Experimental  Farm 
at  Agassiz  for  five  years  was  32  tons  35  lbs.  per  acre  from  the  first  sowing  and  30  tons 
895  lbs.  per  acre  from  the  second  sowing,  an  average  gain  of  1  ton  1140  lbs.  per  acre 
from  early  sowing. 

The  average  yield  of  the  twenty  varieties  in  1904  was  28  tons  1699  lbs.  per  acre 
fiom  the  first  sowing  and  28  tons  384  lbs.  per  acre  from  the  second  sowing,  an  average 
gain  of  1315  lbs.  per  acre  from  early  sowing. 


MANGELS. 

Sixteen  varieties  of  mangels  have  been  under  test  during  1903,  All  were  sown  in 
drills  or  on  the  flat  in  rows  2J  feet  apart  Two  sowings  were  made  at  each  farm,  the 
second  sowing  being  about  two  weeks  later  than  the  first.  The  dates  of  sowing  were 
as  follows  :— At  Ottawa,  Ont.,  May  17  and  31  ;  Nappan,  N.S.,  May  30  and  June  13; 
Brandon,  Man.,  May  7  and  21 ;  Indian  Head,  N.W.T.,  May  19  uid  27  ;  and  at  Agassii, 
B.C.,  April  25  and  May  9, 
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MANGELS— Cow^mu^d 

The  dates  of  pulling  were  as  follows  : — At  Ottawa,  Oct  14;  Nappan,  Oct.  13; 
Brandon,  Sept.  24 ;  Indian  Head,  Oct.  3  ;  and  at  Agassiz,  Oct.  22. 

The  varieties  are  arranged  in  the  following  lists  in  the  order  of  their  average  yield, 
from  the  first  sowing,  for  five  years. 

In  Canada  the  ton  is  2000  lbs. 

AVERAGE  YIELD  ON  ALL  THE  EXPERIMENTAL  FARMS. 


B 


Varieties  tested  for  five  years. 


:  Mammoth  Long  Red 

Mammoth  Yellow  Intermediate, 

3Giant  Yellow  Intermediate 

4 1  Lion  Yellow  Intermediate 

5. Half  Long  Sugar  white 

0  Yellow  Intermediate 

7|Giant  Yellow  Globe  : . 

8  Prize  Mammoth  Long  Red 

9,GatePo8fc 

10  Selected  Mammoth  Long  Red . . . 
lljHalf  Long  Sugar  Rosy 


Varieties  tested  for  less  than  five  years. 


Averaj^e 
yield  for  five 

yeai's. 
1st  sowinjf. 


Tons. 

31 
31 
30 
30 
29 
29 
28 
28 
28 
27 
27 


Average 
yield  for  five 


2nd 


years. 


sowing. 


Lbs.  Tons. 


fiol 
294 

1471 
456 

1491 
987 
778 
614 
351 

1974 

1093 


25 
25 
23 
25 
24 
21 
24 
23 
23 
24 
22 


Lbs. 

319 

658 

1493 

904 

1641 

215 

322 

1400 

1870 

1348 

119 


Average  yield 

for  1!K)4. 

1st  sowing. 


Tons. 

26 
29 
25 
26 
27 
30 
24 
24 
22 
22 
21 


Lbs. 

14 

341 

1831 

1693 

1474 

599 

1840 

72 

984 

1028 

1296 


Average  yield 

for  1904. 
2nd  sowing. 


Tons. 

19 
23 
21 
22 
23 
22 
22 
20 
20 
18 
18 


Lbs. 

038 

751 

38 

1109 

224 

1008 

1887 

1552 

811 

277 

104 


Prize  Winner  Yellow  Globe  t  (4  yrs) 

Triumph  Yellow  Globe  (4  yrs)  

Leviathan  Long  Red  (4  yrs) 

Selected  Yellow  Globe  t  (3  yrs) 

Giant  Sugar  Mangel  f  (3  yrs) 


Average  yield 

for  less  than 

five  ypars. 

Ist   sowing. 


Tons. 

29 
28 
26 
29 
27 


Lbs. 

1685 
1282 
819 
1734 
1917 


five  years.        ^  *  '^ 

2nd   sowing.      ^^^   ^'''''«' 


Tons. 

24 
23 
23 
24 
22 


Lbs.  I  Tons. 


1532 

1257 

458 

98 

1772 


28 
25 
23 
22 
25 


Lbs. 

469 

1676 

1495 

987 

232 


Average  yield 

for  1904. 
2nd  sowing. 


Tons. 

21 
20 
20 
21 
20 


Lbs. 

1783 
lOOG 
533 
1457 
1476 


The  average  yield  of  the  eleven  varieties  of  mangels  on  all  the  farms  for  five  years 
was  29  tons  742  lbs.  per  acre  from  the  first  sowing  and  24  tons  577  lbs.  per  acre  from 
the  second  sowing.     An  average  gain  of  5  tons  165  lbs.  per  acre  from  early  sowing. 

The  average  yield  of  the  sixteen  varieties  on  all  the  farms  in  1904  was  25  tons  877 
lbs.  per  acre  from  the  first  sowing  and  21  U)n  188  lbs.  per  acre  from  the  second  sowing. 
An  average  gain  of  4  tons  689  lbs.  per  acre  from  early  sowing. 
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UASQELS— Continued. 


AVERAGE  YIELD  ON  THE  CENTRAL  EXPERIMENTAL  FARM,  OTTAWA,  ONT. 


1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 


Varietif  B  tested  for  five  years. 


Average 
yield  for  five 

years 
Ist  sowing. 


Average 
yield  for  five 

/ears 
sowing. 


Mammoth  Long  Rpd 

Mmnmoth  Yellow  Intermediate 

Yellow  Intermediate 

Half  Long  Sugar  White 

Lion  Yellow  Intermediate 

Prize  Manimoth  Long  Red . .   . . 

Giant  Yellow  Intermediate 

Gate  Post    

Giant  Yellow  Globe 

Half  Long  Sugar  Rosy 

Selected  Mammoth  Long  Red .  . 


Tons. 

43 
41 
39 
3S 

30 
30 
35 
35 
33 


Lbs.  Tons. 


Yield  for 

1904 
Ist  sowing. 


Yield  for 

1904 

2nd  sowing. 


Lbs.  Tons. 


97 
1038 


28 
27 


61  ,  27 

1170  ;  25 

522  I  29 

345 

1086 


25 
22 
27 
23 


198G 

053 

.^33  i  21 
1782     25 


521 
1407 
1908 

391 

377 

1045 

22 

1308 

062 
1774 


34 

34 
32 
36 
30 
37 
32 
24 
27 
20 


1381  '  29 


Ll». 

1C30 

722 

1257 

1507 

637 

167 

1175 

1006 

2a5 

1512 

80 


Tons. 

17 
17 
16 
18 
17 
17 
16 
16 
13 
14 
10 


Lbs. 

897 
1040 
1907 
1785 
1310 

81) 
1495 

670 
1390 

957 

340 


Varieties  tested  for  lees  than  five  years. 


Triumph  Yellow  Globe  (4  >t8) 

Prize  Winner  Yellow  Globe  (4  yrs) 

Leviathan  Long  Red  (4  yrs) 

SelecttKl  Yellow  Globe  (3  >t8) 

Giant  Sugar  Mangel  (3  yrs) 


Average  yield 

for  less  than 

five  years 

1st  sowing. 


Tons.         Lbs. 


89 
38 
.33 
34 
33 


292 
209 

1175 
860 

1485 


Average  yield 
for  le^  than 

five  years 
2nd  sowing. 


Tons. 

24 
25 
23 
19 
20 


Yield  for 

1904 
1st  sowing. 


Lbs.  Tons. 


Yield  for 

1904 

2nd  sowing. 


Lb**.  Tons. 


242 

510 

1334 

1187 

1855 


31 
30 
29 
24 
28 


40 
142 

1482 

1090 


10 
15 
14 
14 
15 


Lbs. 

422 
1702 
1452 
1287 
1185 


The  average  yield  of  the  eleven  varieties  of  mangels  on  the  Central  Experimental 
Farm  for  five  years  was  37  tons  1888  lbs.  per  acre  from  the  1st  sowing  and  25  tons 
1763  lbs.  per  acre  from  the  second  sowing,  an  average  gain  of  12  tons  125  lbs.  per  acre 
from  early  sowing. 

The  average  yield  of  the  sixteen  varieties  in  1904  was  30  tons  1277  lbs.  per  acr 
from  the  first  sowing  and  16  tons  582  lbs.  per  acre  from  the  second  sowing,  an  average 
gain  of  14  tons  695  lbs.  per  acre  from  early  sowing. 
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MANGELS— Con^mw^rf. 


AVERAGE  YIELD  ON  THE  EXPERTMEXTAL  FARM,  NAPPAN,  N.a 


1 

^5 

Varieties  tested  for  live  years. 

Average 
yield  for  five 

years 
1st  sowing. 

Average 
yield  for  five 

years 
2nd  sowing. 

Yield  for 

1904 
Ist  sowing. 

Yield  for 

1904 

2nd  sowing. 

1 

Lion  Yellow  Intemiediate 

Tons. 

42 
41 
40 
39 
36 
35 
35 
34 
33 
33 
33 

Lbs. 

348 
1490 

256 

111 
1656 

851- 
59 
1234 
1947 
1782 
1749 

Tons.         Lbs. 

35           1076 
34           1729 
32           1142 

31  005 

32  119 
29             707 
29           1499 
29           1532 

29  686 
28           1123 

30  456 

Tons 

33 
36 
33 
40 
22 
20 
21 
19 
26 
25 
20 

Lbs. 

660 

435 

495 

1015 

1870 

425 

1395 

1600 

305 

1810 

1085 

Tons. 

31 
30 
27 
31 
22 
25 
24 
18 
25 
24 
20 

Lbs. 
535 

2 

Mammoth  Yellow  Intermediate 

.  1S80 

3 

Giant  Yellow  Intermediate 

285 

4 
5 

Yellow  Intermediate 

Giant  Yellow  Globe 

1525 

550 

6 

Gate  Post 

1480 

7 

8 

9 

10 

Prize  Mammoth  Long  Red 

Mammoth  Long  Red 

Half  Long  Sugar  White 

Half  Lonflr  Sufirar  Rosv 

1006 
630 
490 
510 

11 

Selected  Mammoth  Long  Red.. 

690 

Varieties  tested  for  less  than  five  years. 


Average  yield 

for  less  than 

five  years 

Ist  sowing. 


Prize  Winner  Yellow  Globe  t  (4  yrs) 

Leviathan  Long  Red  (4  yrs) 

Triumph  Yellow  Globe  (4  yrs) 

Selected  Yellow  Globe  (3  yrs) 

Giant  Sugar  Mangel  (3  yrs) 


Tons. 

37 

32 
30 
38 
33 


Lbs. 

250 
389 

1999 
560 

1100 


Average  yield 
for  less  than 

five  years 
2nd  sowing. 


Tons. 

29 
29 
29 
31 
27 


Lbs. 

204 
781 
985 
651 
1172 


Yield  for 

1904 
Ist  sowing. 


Tons. 

25 
19 
22 
28 


Lbs, 

•  •  •  • 

490 

280 

1540 

1090 


Yield  for 

1904 

2nd  sowing. 


Tons. 

16 
21 
19 
21 
24 


Lbs. 

855 
900 
610 
736 
530 


The  average  yield  of  the  eleven  varieties  of  mangels  on  the  Experimental  Farm  at 
Nappan  for  five  years  was  36  tons  1953  lbs.  per  acre  from  the  first  sowing,  and  31  tons 
485  lbs.  per  acre  from  the  second  sowing,an  average  gain  of  5  tons  1468  lbs.  per  acre 
from  early  sowing. 

The  average  yield  of  the  varieties  grown  in  1904  was  26  tons  833  lbs.  per  acre  from 
the  first  sowing  and  23  tons  1913  lbs.  per  acre  from  the  second  sowing,  an  average  gain 
of  2  tons  920  lbs.  per  acre  from  early  sowing. 
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MANGELS—Cow^inwcti 


AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  BRANDON,  MAN. 


tm 

a 


1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 


Varieties  tested  for  five  years 


I' 


Half  LonK  Sugar  White , 

Manunoth  Ijong.Red 

Selected  Mammoth  Long  Red . . 
Mammoth  Yellow  Intermediate 

Gate  Post 

Yellow  Intermediate 

Prize  Mammoth  Long  Red 

Giant  Yellow  Intermediate 

Half  Long  Sngfar  Rosy 

Giant  Yellow  Glr»be. 

Lion  Yellow  Inteimed iate  .... 


Average 
yield  for  five 

years. 
Ist   sowing. 


Tons. 

27 
27 
25 
24 
23 
23 
23 
22 
22 
21 
•21 


Lbs. 

1546 

117G 

1323 

418 

728 

358 

253 

1857 

1381 

1190 

708 


Average 
yield  for  five 

/ears. 
Bowing. 


Tons. 

25 
22 
23 
20 
22 
20 
21 
18 
19 
23 
18 


Lbs. 

213 

88 

415 

1382 

888 

245 

82 

19G3 
650 
992 

1277 


Yield  for 

1904. 

Ist  sowing. 


Tons. 

35 
31 
31 
39 
37 
31 
28 
31 
26 
25 
27 


Lbs. 

1544 

1096 
304 

1992 
712 

1624 
496 
40 
ROO 
160 
648 


Yield  for 

1904. 

2ud  BO%nng. 


Tons. 

31 
27 
29 
31 
29 
38 
30 
31 
28 
35 
24 


Lbs. 

40 

120 

1928 

568 

872 

32 

192 

304 

760 

1280 

1104 


Varieties  tested  for  less  than  five  years. 


Triumph  Yellow  Globe  (4  yrs) 

Leviatban  Long  Red  (4  yrs) 

Prize  Winner  Yellow  Globe  (4  yrs) 

Selected  Yellow  Globe  (3  yrs) 

Giant  Sugar  Mangel  (3  yrs) 


Average  vield 
for  less  than 

s. 

five 

years. 

Ist    1 

sowmg. 

Tons. 

Lbs. 

•  •  ■ 

26 

1196 

24 
23 

76 

•    ■    •    • 

266 

■         •    • 

22 

1848 

•    «    «    ■ 

22 

264 

Average  yield 

for  less  than 

five  years. 

2nd  sowing. 


Tons. 

22 
20 
25 
25 
20 


Lbs. 

682 
1448 

333 
1568 
1712 


Yield  for 

1904. 

Ist    sowing. 


Tons. 

31 
31 
31 
24 
29 


Ll)6. 

568 

40 

1360 

1896 

80 


Yield  for 

1904. 

2nd  sowing. 


Tons. 

28 
28 
30 
36 
27 


Lbs. 

760 
496 
1612 
600 
648 


The  average  yield  of  the  eleven  varieties  of  mangels  on  the  Experimental  Farm  at 
Brandon  for  five  years  was  23  tqns  1909  lbs.  per  acre  from  the  first  sowing  and  21  tons 
745  lbs.  per  acre  from  the  second  sowing.  An  average  gain  of  2  tons  1164  lbs.  per 
acre  from  early  sowing. 

The  average  yield  of  the  sixteen  varieties  in  1904  wasi  30  tons  1710  lbs.  per  acre 
from  the  first  sowing  and  30  tons  951  lbs.  per  acre  from  the  second  sowing.  An  average 
gain  of  759  lbs.  from  early  sowing. 
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MANGELS— Continued 


AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  INDIAN  HEAD,  N.W.T. 


B 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 


Varieties  tested  for  five  years. 


I 


Giant  Yellow  Intermediate 

Lion  Yellow  Intermediate 

Prize  Mammoth  Long  Red 

GatePost 

Giant  Yellow  Globe 

Mammoth  Yellow  Intermediate 

Selected  Mammoth  Long  Red 

Half  Long  Sugar  White 

Half  Long  Sugar  Rosy 

Mammoth  Long  Red 

Yellow  Intermediate 


Average 
yield  for  five 

years. 
1st   sowing. 


Tons. 

22 
21 
21 
21 
21 
21 
20 
20 
19 
19 
19 


Lbs. 

1963 

1651 

1056 

802 

394 

377 

1298 

1063 

1722 

1115 

1041 


Average 
yield  for  five 

years. 
2nd  sowing. 


Tons. 

18 
19 
19 
17 
21 
18 
20 
19 
15 
19 
19 


Lbs. 

1627 

1136 

144:) 

1403 

131 

702 

1877 

1043 

1856 

1448 

895 


Yield  for 

1904. 

1st  sowing. 


Tons. 
19 

•  • 

18 
16 
18 
17 
19 
21 
18 
16 
19 


Lb8. 
1170 

■  «  •  • 

206 
528 
1903 
650 
327 

•  •  •  • 

1054 

1094 

186 


Yield  for 

1904. 

2nd  sowing. 


Tons. 

18 
25 
17 
23 
26 
23 
16 
26 
14 
17 
16 


Lbs. 

347 

914 
1408 

247 
1743 
1237 

953 
1743 
1134 
1781 
1094 


Varieties  tested  for  less  than  five  years. 


Prize  Winner  Yellow  Globe  (4  yrs) 

Triumph  Yellow  Globe  (4  yrs) 

Leviathan  Long  Red  (4  yrs) 

Selected  Yellow  Globe  f  (3  yrs) 

Giant  Sugar  Mangel  f  (3  yrs) 


Average  yield 

for  less  than 

five  years. 

Ist   sowing. 


Tons.        Lbs. 


23 
22 
20 
21 

18 


608 
520 
209 
1140 
660 


Average  yield 
for  less  than 

five  years. 
2nd  sowing. 


Tons.    Lbs. 


21 
21 
19 
17 
18 


243 
1670 
1730 
1626 
1242 


Yield  for 

1904. 

Ist   sowing. 


Tons. 

23 
23 
18 


Lbs. 

1237 

388 
1478 


Yield  for 

1904. 

2nd  sowing. 


Tons. 

27 
27 
23 
23 
22 


Lbs. 

1581 
1581 
1944 
671 
1823 


The  average  yield  of  the  eleven  varieties  of  mangels  on  the  Experimental  Farm  at 
Indian  Head  for  five  years  was  20  tons  1862  lbs.  per  ^re  from  the  first  sowing  and  19 
tons  324  lbs.  per  acre  from  the  second  sowing,  an  average  gain  of  1  ton  1538  lbs.  per 
acre  from  early  sowing. 

The  average  yield  of  the  varieties  grown  in  1904  was  19  tons  479  lbs.  per  acre 
from  the  first  sowing  and  22  tons  143  lbs.  per  acre  from  the  second  sowing,  an 
average  loss  of  2  tons  1664  lbs.  per  acre  from  early  sowing. 
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M  ANGELS— Conitnuisd 


AVBRAGB  YIELD  ON  THE  EXPERIMENTAL  FARM,  AGASSIZ,  B.  a 


;2 


1 

2 
3 
4 

5 
6 

7 

8 

9 

10 

U 


Vftrieties  tested  for  five  years. 


Mammoth  Lon^  Red. 

Giant  Yellow  mtermediate 

Half  Long  Su^  White 

Lion  Yellow  Intermediate. ....     . 

Giant  Yellow  Globe.     

Mammoth  Yellow  Intermediate . . 

Yellow  Intermediate 

Half  Long  Sugar  Rosy 

Selected  Mammoth  Long  Red . . . . , 

GatePoet 

Prize  Mammoth  Long  Red 


Average 
yield  for  five 

years, 
liat  sowing. 


Tons 

31 
80 
27 
27 
26 
26 
26 
26 
25 
23 
23 


Lbs. 

1631 
1293 
1728 
989 
1997 
1516 
1365 
49 
1718 
1384 
1359 


Average 
yield  for  five 

/ears 
sowing. 


Tons.        Lbs , 


26 
26 
24 
24 
20 
25 
21 
24 
23 
22 
22 


6 

712 

1874 

53 

1705 

68 

1364 

1192 

609 

1043 

632 


Varieties  tested  for  less  than  five  years. 


Prize  Winner  Yellow  Globe  (4  vears) 

Triumph  Yellow  Globe  (4  years} 

Leviathan  Long  Red  (4  years) *. 

Selected  Yellow  Globe  (8  years) 

Giant  Sugar  Mangel  (3  years) 


Average  yield 
for  less  than 

five  years. 

1st  sowing. 


Tons.        Lbs . 


27 
25 
22 
32 
32 


1094 

401 

245 

262 

75 


Average  yield 

for  lci*8  than 

five  years. 

2nd  sowing. 


Tons. 

23 
20 
22 
25 
26 


Lbs. 

343 
702 
995 

1458 

877 


Yield  for 

1904 
Ist  sowing. 


Tons.    Lbs . 


27 
13 
19 
16 
30 
17 
27 
10 
12 
14 
15 


648 

268 

16 

826 

984 

1904 

912 

1272 

1344 

248 

96 


Yield  for 

1904 

2nd  sowing. 


Tons. 

16 
11 
13 
13 
16 
13 

9 

8 

7 

7 
14 


Lbs. 

1264 

1760 

1060 

1984 

473 

928 

AhQ 

1160 

1576 

784 

248 


Yield  for 

1904. 
Ist  sowing. 


Tons. 

18 
24 
13 
18 
21 


Lbs. 

1350 

1104 

1984 

696 

240 


Yield  for 

1904. 

2nd  sowing. 


Tons,    Lbs . 


19 
10 
12 
13 
13 


1204 
1658 
1872 
4 
1102 


The  average  yield  of  the  eleven  varieties  of  mangels  on  the  Experimental  Farm  at 
Agassiz  for  five  years  was  27  tons  96  lbs.  per  acre  from  the  first  sowing  and  23  tons 
1569  lbs.  per  acre  from  the  second  sowing,  an  average  gain  of  3  tons  527  lbs.  per  acre 
from  early  sowing. 

The  average  yield  of  the  sixteen  varieties  grown  in  1904  was  18  tons  1619  lbs,  per 
acre  from  the  first  sowing  and  12  tons  1353  lbs.  per  acre  from  the  second  sowing,  an 
average  gain  of  6  tons  266  lbs.  per  acre  from  early  sowing. 


CABBOTS. 


Ten  di£ferent  sorts  of  carrots  were  tested  during  1904,  all  being  sown  in  drills  or 
on  the  flat  in  rows  two  feet  a  part.  Two  sowings  were  made  in  each  case,  the  second 
sowing  being  about  two  weeks  later  than  the  first.  The  dates  of  sowing  were  as  fol- 
lows : — At  Ottawa,  Ont.  May  17  and  31 ;  Nappan,  N.S.  May  30  and  June  13;  Brandon, 
Man.,  May  7  and  21 ;  Indian  Head,  N.W.T.,  May  19  and  May  27;  and  at  Agassiz, 
B.C.  April  25  and  May  9. 
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CARROTQ^CorUinued. 

The  dates  of  palling  were  as  follows: — At  Ottawa,  Oct.  14;   Nappan,  Oct.  25; 
Brandon,  Sept.  27 ;  Indian  Head,  Oct.  20 ;  and  at  Agansiz,  Oct.  24. 

The  varieties  are  arranged  in  the  following  lists  in  the  order  of  their  average  yield, 
from  the  first  sowing,  for  five  years. 

In  Canada  the  ton  is  2,000  lbs. 

AVERAGE  YIELD  ON  ALL  THE  EXPERIMENTAL  FARMS. 


Vftrietles  tested  for  five  yean. 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 


GiantWhite  VoBges 

New  White  Intermediate 

Ontario  Champion 

Mammoth  White  Intermediate 

Improved  Short  White 

White  Belgian 

Long  Yellow  Stump  Rooted . . . 

Half  Long  Cbantenay 

Carter's  Orange  Giant 

Early  Gem 


Average  3deld 
for  five  yean, 

(omitting 
Indian  Head 

for  1904) 
1st  sowing. 


Tons. 

23 
23 
22 
22 
22 
20 
19 
18 
18 
16 


Lbs. 

1846 
722 

1794 

1692 
826 
132 
757 
875 
148 

1836 


Average  yield 
for  five  jrears, 

(omitting 
Indian  Head 

for  1904) 
2nd  sowing. 


Tons. 

19 
18 
18 
*19 
19 
16 
16 
15 
15 
15 


Lbs. 

814 
1834 

814 
1108 

338 
1784 
1265 
1753 
1339 

911 


Average  yield 

for  1904 

(omitting 

Indian  Head) 

1st  sowing 


Tons. 

22 
23 
22 
22 
20 
20 
22 
18 
22 
17 


Lbs. 

1747 
523 

1886 
222 
780 

1209 
344 

1249 
735 

1704 


Average  yield 
for  1904, 
(omitting 

Indian  Head) 
2nd  sowing 


Tons. 

18 
17 
16 
19 
18 
15 
19 
16 
18 
17 


Lbs. 

80 

1681 

681 

335 

602 

1194 

60 

230 

231 

1200 


The  average  yield  of  the  ten  varieties  of  carrots  on  all  the  Experimental  Farms  for 
five  years  (omitting  Indian  Head  for  1904)  was  20  tons  1663  lbs.  per  acre  from  the 
first  sowing  and  17  tons  1196  lbs.  per  acre  from  the  second  sowing,  an  average  gain  oi 
3  tons  467  lbs.  per  acre  from  early  sowing 

The  average  yield  of  the  ten  varieties  for  1904  (omitting  Indian  Head)  was  21 
tons  646  lbs.  per  acre  from  the  first  sowing  and  17  tons  1229  lbs.  per  acre  from  the 
second  sowing,  an  average  gain  of  3  tons  1417  lbs.  per  acre  from  early  sowing. 


AVERAGE  YIELD  ON  THE  CENTRAL  EXPERIMENTAL  FARM,  OTTAWA,  ONT. 


H 


.1 

2 
3 
4 
5 
6 
7 
8 
9 
10 


Varieties  tested  for  five  years. 


New  White  Intermediate.. .. . . 

Mammoth  White  Intermediate 

Giant  White  Vosgea. 

Improved  Short  White 

Ontario  Champion 

Half  Long  Chantenay 

Long  Yellow  Stump  Rooted . . . 

Carter's  OraDge  Giant 

Wliite  Belgian 

Early  Gem 


Average  yield  Average  yield 
ears,    for  five  years. 
2nd  sowing. 


for  five  years. 
Isb  sowing. 


Tons. 

32 
32 
31 
29 
29 
20 
20 
24 
23 
21 


Lbs.,  Tons.    Lbs. 


1521 

1307 

1525 

1928 

1466 

1625 

870 

1615 

695 

471 


26 
27 
25 
26 
24 
20 
21 
19 
20 
19 


239 
1638 
292 
1130 
147 
392 
966 
676 
920 
973 


Yield  for  1904. 
Ist  sowing. 


Tons.    Lbs. 


24 
23 
24 
21 
^4 
18 
19 
19 
17 
13 


592 

200 

1995 

1560 

840 

1950 

1930 

1022 

815 

300 


Yield  for  1904. 
2nd  sowing. 


Tons. 

18 
19 
21 
20 
16 
13 
16 
17 
14 
17 


Lbs. 

1785 
1600 

570 
1415 
1165 
1225 
1330 
1805 

710 
1805 
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CARROTS—Continued. 

The  average  yield  of  the  ten  varieties  of  carrots  on  the  Central  Experimental  Farm 
for  five  years  was  27  tons  1902  lbs.  per  acre  from  the  first  sowing  and  23  tons  137  lbs. 
per  acre  from  the  second  sowing,  an  average  gain  of  4  tons  1765  lbs.  per  acre  from 
early  sowing. 

The  average  yield  of  the  ten  varieties  for  1904  was  21  tons  520  lbs.  per  acre  from 
the  first  sowing  and  17  tons  1541  lbs.  per  acre  from  the  second  sowing,  an  average  gain 
of  3  tons  979  lbs.  per  acre  from  early  sowing. 

AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  NAPPAN,  N.S. 


1 

2 

3 
4 
5 
6 

7 
8 


Varieties  tested  for  five  years. 


Giant  White  Vosges 

Mantmoth  White  Intermediate 

Ontario  Champion 

New  White  Intermediate 

Improved  Short  White 

Loner  Yellow  Stump  Rooted 

Whi  t«  Belgfian 

Half  Long  Chantenay 

Early  Gem . 


lOj Carter's  Orange  Giant. 


Average  yield 

for  five  years. 

Ist  sowing. 


Tons. 

24 
24 
23 

22 
21 
20 
20 
18 
17 
17 


Lbs. 

708 

609 

827 

1903 

1593 

986 

788 

1039 

1607 

23 


Average  yield 

for  five  years. 

2nd  sowing. 


Tons. 

II 

18 
19 
17 
17 
16 
17 
16 
16 


Lbs. 

1257 

355 

1620 

1006 

1079 

1603 

371 

617 

637 

880 


Yield  for  1904. 
1st  sowing. 


Tons. 

18 
21 
18 
IS 
16 
19 
20 
18 
17 
20 


Lbs. 

060 
1890 

630 
1290 
1060 
1765 

260 

465 
1475 
1910 


Yield  for  1904. 
2nd  mowing. 


Tons. 

16 
18 
18 
17 
14 
18 
18 
17 
16 
19 


Lbc 

340 
1620 

960 
1145 

710 
1950 
1445 
1970 
1330 
1105 


The  average  yield  of  the  ten  varieties  of  carrots  on  the  Experimental  Farm  at 
Nappan  for  five  years  was  21  tons  208  lbs.  per  acre  from  the  first  sowing  and  17  tons 
1542  lbs.  per  acre  from  the  second  sowing,  an  average  gain  of  3  tons  666  lbs.  per  acre 
from  early  sowing. 

The  average  yield  of  the  ten  varieties  for  1904  was  19  tons  230  lbs.  per  acre  from 
the  first  sowing  and  17  tons  1457  lbs.  per  acre  from  the  second  sowing,  an  average  gain 
of  1  ton.  773  lbs.  per  acre  from  early  sowing. 


AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  BRANDON,  MAN. 


New  White  Intermediate 

Ontario  Champion 

3  Improved  Short  White 

4WhiteBel^n 

5;Giftnt  White  Vosges 

O.Long  Yellow  Stusop  Rooted  — 
7 j Mammoth  White  Intermediate. 

8  Carter's  Orange  Giant 

0  Half  Long  Chantenay 

10  Early  Gem 


Average  yield 

for  five  years. 

Ist  sowing. 

Average  yield 

for  five  years. 

2nd  sowing. 

Yield  for  1004. 
Ist  sowing. 

Yield  for  1904. 
2nd  sowing. 

Tons. 

Lbs. 

Tons. 

L^s. 

Ton?. 

Lbs. 

Tons. 

Lbs. 

22 

1408 

13 

094 

38 

1440 

24 

840 

22 

170 

13 

1630 

35 

1720 

18 

840 

18 

1576 

14 

996 

33 

440 

26 

1680 

18 

1356 

12 

902 

33 

•  •  •  • 

18 

840 

18 

80 

13 

202 

26 

800 

15 

800 

17 

1112 

15 

1746 

36 

600 

29 

520 

16 

318 

15 

1570 

30 

280 

24 

1720 

15 

196 

13 

1610 

31 

1360 

25 

1040 

14 

1766 

14 

864 

28 

760 

24 

1720 

12 

1124 

13 

1698 

23 

880 

23 

1080 

iS 


CARROTS— Continued. 

The  average  yield  of  the  ten  varieties  of  carrots  on  the  Experimental  Farm  at 
Brandon  for  five  years  was  17  tons  1311  lbs.  per  acre  from  the  first  sowing  and  H  tons 
221  lbs.  per  acre  from  the  second  sowing  on  average  gain  of  3  tons  1090  lbs.  per  acre 
from  early  sowing. 

The  average  yield  of  the  ten  varieties  for  1904  was  31  tons  1228  Iba.  per  acre 
from  the  first  sowing  and  23  tons  308  lbs.  per  acre  from  the  second  sowing,  an  average 
gain  of  8  tons  920  lbs.  per  acre  from  early  sowing. 

AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,INDIAN  HEAD,  N.W.T. 


B 


Varieties  tested 

for 

five  years. 


3 
4 
6 
6 


Improved  ShortWhite 
New  White  Interme- 
diate  

Giant  White  Voeges . 
Ontario  Champion.... 
Half  Long  Chantenay 
White  Belgian 


Average 
yield 
for  five 
years. 
Ist  sow- 
ing. 


Tns.  Lbs 
12      606 


Average 
yield 

for  four 
years. 

2nd  sow- 
ing. 

Tn8.Lli 
11    1992 


11 

1442 

11 

101 

11 

616 

10 

1123 

11 

471 

11 

75 

11 

396 

9 

525 

10 

1878 

10 

542 

Yield 

for  1904. 

• 

1st  sow- 

£ 

ing. 

1 

Tns.  Lbs 

Varieties  tested 

for 

five  years. 


4 
4 
1 
5 
6 


284 

7 

768 

8 

1051 

9 

1536 

1314 

10 

1294 

Long  Yellow  Stump 
Rooted 

Early  Gem 

Mammoth  White  In- 
termediate      . . 

Carter's  Orange  Giant 


Average  Average 


yield 
for  five 
years. 
1st  sow- 
ing. 


Tns.  Lbs 


yield 
for  four 

years. 
2nd  sow- 
ing. 


10 
9 


1076 
1884 


9    1484 
8    1478 


Tns.  Lbs 


Yield 
for  1904. 
Ist  sow- 
ing. 


Tns.  Lbs 


9  1309  2  1657 

8   585!  2  1091 

I 

0   784  1  1536 

8   662  2  1091 


fhe  average  yield  of  the  ten  varieties  of  carrots  on  the  Experimental  Farm  at 
Indian  Head  was  9  tons  1433  lbs.  per  acre  from  the  first  sowing  for  ^ve  years,  and  9 
tons  1876  lbs.  per  acre  from  the  second  sowing  for  four  years,  an  average  loss  of  443  lbs. 
per  acre  from  early  sowing. 

The  average  yield  of  the  ten  varieties  for  1904  was  3  tons  1962  lbs.  per  acre  from 
the  first  sowing.     Owing  to  unfavourable  conditions  the  second  sowing  failed  in  1904. 

AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  AGASSIZ,  B.C. 


I 


Varieties  tested  for  five  years. 


1  Giant  White  Vosges, 

2  Mammoth  White  Intermediate. 

3  Improved  Short  White 

4  White  Belgian. 
6  Ontario  Champion, 

6  New  White  Intermediate. 

7  Carter's  Orange  Giant. 

8  Early  Gem, 

9  Lonff  Yellow  Stump  Rooted. 
10  Half  Long  Chantenay. 


Average 
yield  for  five 

years. 
Ist  sowing. 


Tons. 

32 
29 
27 
25 
25 
24 
23 
21 
19 
19 


Lbs. 

911 

753 

1846 

1799 

1295 

1666 

332 

394- 

1886 

1281 


Average 
yield  for  five 

years. 
2nd  sowing. 


Tons. 

29 
25 
25 
25 
24 
24 
20 
19 
18 
18 


Lbs. 

1194 
1194 
495 
184 
598 
829 
865 
662 
641 
368 


Yield  for  1904. 
1st  sowing. 


Tons.   Lbs . 


21 
13 

9 
11 
13 
11 
17 
13 
12 

8 


1232 

520 

1460 

1760 

355 

770 

650 

400 

1080 

1820 


Yield  for  1904. 
2nd  sowing. 


Tons.    Lbs. 


19 
13 
11 
10 
11 
10 

9 

12 
11 

8 


610 

400 

605 

1780 

1760 

955 

975 

585 

440 

5 
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CAnnOTS^Concluded. 

The  average  yield  of  the  ten  varieties  of  carrots  on  the  Experimental  Farm  at  Agas- 
siz  for  five  years  was  25  tons  16  lbs.  per  acre  from  the  first  sowing  and  23  tons  103  lbs. 
per  acre  from  the  second  sowing,  an  average  gain  uf  1  ton  1913  lbs.  per  acre  from  early 
sowing. 

The  average  yield  of  the  ten  varieties  for  1904  was  13  tons  612  lbs.  per  acre  from 
the  first  sowing  and  11  tons  1611  lbs.  per  acre  from  the  second  sowing,  an  average  gain 
of  1  ton  1001  lbs.  per  acre  from  early  sowing. 

SUGAB  BEETS. 

Eight  varieties  of  sugar  beets  have  been  tested  during  1904,  sown  in  drills  or  on 
the  fiat  in  rows  two  feet  apart.  Two  sowings  were  jfnade  at  each  farm,  the  second  sowing 
being  about  two  weeks  later  than  the  first.  The  dates  of  sowing  were  : — At  Ottawa, 
Ont.,  ^lay  17  and  31  ;  Nappan,  N.S.,  May  30  and  June  13;  Brandon,  Man.,  May  7 
and  21 ;  and  at  Indian  Head,  N.W.T.,  May  19  and  27. 

The  dates  of  pulling  were  as  follows  : — At  Ottawa,  Oct.  14  ;  Nappan,  Oct.  12  ; 
Brandon,  Sept.  24 ;  and  at  Indian  Head,  Oct.  6. 

The  yield  per  acre  in  each  instance  has  been  calculated  from  the  weight  of  roots 
gathered  from  two  rows  ea6h  66  feet  long. 

Though  all  the  varieties  included  in  these  tests  are  commonly  classed  as  sugar  beets 
it  should  be  noted  that  the  only  sorts  recommended  for  use  in  the  manufacture  of  beet 
sugar  are  Wanzleben,  Vilmorin's  Improved,  and  French  Very  Rich. 

In  Canada  the  ton  is  2000  lbs. 

AVERAGE  YIELD  ON  ALL  THE  EXPERIMENTAL  FARMS. 


£ 
I 


Varieties  tested  for  five  years. 


1  Danish  Red  Top. 
2) Danish  Improved. 


RedTopSuqfar. 
Improved  Imperial . . , 

Wanzleben 

Vilmorin's  Improved , 


Varieties  tested  for  less  than  five  years. 


Royal  Giant  (4  yrs) 

French  Very  Rich  (3  yrs). 


Average  yield  Average  yield 
for  five  years    for  five 


(omitting 

Agassiz 

for  1904) 

Ist   sowing. 


years 

(ouiitting 

Agassi  z 

for  1904) 

2nd   sowing. 


Tons. 

24 
24 
24 
23 

21 
19 


Lbs. 

1813 
1288 

840 
1052 

704 
1218 


Average 

yield  for  1904 

(omitting 

Agassi  z) 

1st   sowing. 


Tons. 

21 
21 
21 
21 
18 
17 


Lbs.  Tons. 


iaS2 
486 

1706 
451 
492 
735 


21 
21 
24 
20 
18 
16 


Lbs. 

Ill 
60 

309 
1104 
1888 
1617 


Average 

yield  for  1904 

(omitting 

Agassi  k) 

2nd  sowing. 


Tons.        Lbs . 


J9 
18 
22 
19 
15 
13 


163 
1147 
1145 

571 
1508 
1481 


Average  yield 

for  less  than 

five   years 

(omitting 

Agassiz 

for  1904) 

1st   sowing. 


To.V.        Lbs 


Average  yield 

for  less  than 

five    years 

(omitting 

Agassiz 

for  1904) 

2nd  sowing. 


25 

18 


1227 
549 


Tons. 

22 
16 


Lbs. 

1395 
35 


Average  yield 

for  1904 

(omitting 

Agassiz) 

1st   sowing. 


Tons. 

24 
16 


Lbs. 

1231 
425 


Avurago  yield 

for  1904. 

(omitting 

Agassiz) 

2nd  sowing. 


Tons. 

21 

12 


Lbs. 

1673 
1192 
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SUGAR  BEETS-^ContinuecL 

The  average  yield  of  the  six  varieties  of  sugar  beets  on  all  the  Experimental  Farmg 
for  five  years  (omitting  Agassiz  in  1904)  was  23  tons  168  lbs.  per  acre  from  the  first 
sowing  and  20  tons  652  lbs.  per  acre  from  the  second  sowing,  an  average  gain  of  2  tons 
1516  lbs.  per  acre  from  early  sowing. 

The  average  yield  of  the  eight  varieties  for  1904  (omitting  Agassiz)  was  20  tons 
843  lbs.  per  acre  from  the  first  sowing  and  17  tons  1860  lbs.  per  acre  from  the  second 
sowing,  an  average  gain  of  2  tons  983  lbs.  per  acre  from  early  sowing. 

AVERAGE  YIELD  ON  THE  CENTRAL  EXPERIMENTAL  FARM,  OTTAWA,  ONT. 


3 


8 

4 
5 
6 


Varieties  teflted  for  five  years. 


Red  Top  Sugar 

Danish  Improved . . . 
Danish  Red  Top.... 
Improved  Imperial. . 

Wanzleben  . . . , 

Vilmorin's  Improved 


Average 
yield  for  five 

years 
1st  sowing. 


Tons.         Lbs. 


Average 
yield  for  five 

years 
2nd  sowing. 


SI 
30 
») 
2tl 

m 

23 


947 
934 
176 
1878 
1542 
249 


Tons. 

21 
20 
21 
21 
18 
14 


Lbs. 

GG9 
1514 
1725 
1741 

448 
1067 


Yield  for 

1904 

Ist  sowing. 


Tons. 

32 
27 
20 
23 
21 
19 


Lbs. 

762 
532 
222 

1272 
982 

1847 


Yield  for 

1904 

2nd  sovinng. 


Tons. 

IS 
15 
14 
15 
15 
12 


Lfaa. 

465 
1680 

380 

277 
1432 

583 


Varieties  tested  for  less  than  ^^e  years. 


iloyal  Giant  (4  yrs) 

I'^rench  Very  Kich  (3  yrs) 


Average  vield 

for  less  than 

five  years 

1st  sowing. 


Tons. 

30 
21 


Lbs. 

1957 
982 


Average  yield 

for  less  than 

five  years 

2nd  sowing. 


Yield  for 

1904 
1st  sowing. 


Tons.         Lbs. 


23 
15 


35 
1405 


Tons. 

31 
17 


Lbs. 

40 
1062 


Yield  for 

1904 

2nd  sowing. 


Tons. 

Lbi. 

18 
11 

135 

no 

The  average  yield  of  the  six  varieties  of  sugar  beets  on  the  Central  Experimental 
Farm  for  five  years  was  28  tons  1287  lbs.  per  acre  from  the  first  sowing  and  19  tons 
1627  lbs.  per  acre  from  the  second  sowing,  an  average  gain  of  8  tons  1660  lbs.  per  acre 
from  early  sowing. 

The  average  yield  of  the  eight  varieties  for  1904  was  24  tons  1840  lbs.  per  acre 
from  the  first  sowing  and  15  tons  133  lbs.  per  acre  from  the  second  sowing,  an  average 
gain  of  9  tons  1707  lbs.  per  acre  from  early  sowing. 
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SUGAR  BEETS— Continued. 


AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  NAPPAN,  N.a 


Varieties  tested  for  five  years. 


Red  Top  Sugar 

Danish  Red  Top.... 
Improved  Imperial. . 
Danish  Improved. . . 

Wanzleben 

Vilmorin^s  Improved 


Varieties  tested  for  less  than  five  years. 


Royal  Giant  (4  jrs) 

French  Very  Rich  (3  yrs) 


Average 
yield  for  five 

}'ears 
l8t  sowing. 


Tons. 

27    . 

26     • 

20 

24 

24 

22 


Lbs. 

1275 

1757 

<)G6 

1949 

213 

914 


Average 
yield  for  five 

years 
2nd  sowing. 


Yield  for 

1904 
lot  sowing. 


Tons. 

26 
24 
22 
22 
20 
19 


Lbs. 

467 
.510 
220 
046 
821 
841 


Tons. 

26 
20 
23 
20 
22 
18 


Lbs. 

140 
95 
355 
1910 
880 
795 


Yield  for 

1904 

2nd  sowing. 


Tons. 

27 

20 
21 

19 

18    i 
16 


Lbs. 

1440 

755 

75 

775 

1455 

1390 


Average  yield 

for  less  than 

five  years 

1st  sowing. 


Tona.         Lbs. 


31 
19 


782 
1160 


Average  yield 
for  less  than 

five  years 
2nd  sowing. 


Tons. 

27 

16 


Lbs. 

1935 
175 


Yield  for 

1904 
Ist  sowing. 


Tons. 

24 
14 


Lbs. 

1830 
1205 


Yield  for 

1904 

2nd  sowing. 


Tons. 

20 
12 


Lbs. 

425 
1575 


The  average  yield  of  the  six  varieties  of  sugar  beets  on  the  Experimental  Farm  at 
Nappan  for  five  years  was  25  tons  796  lbs.  per  acre  from  the  first  sowing  and  22  tons 
B32  lbs.  per  acre  from  the  second  sowing,  an  average  gain  of  3  tons  164  lbs.  per  acre 
from  early  sowing. 

The  average  yield  of  the  eight  varieties  in  1904  was  21  tons  651  lbs.  per  acre  from 
the  first  sowing  and  19  tons  1229  lbs.  per  acre  from  the  second  sowing,  an  average  gain 
of  1  ton  1422  lbs.  per  acre  from  early  sowing. 


AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  BRANDON,  MAN. 


a 


Varieties  tested  for  five  years. 


1  Danish  ImproTed. 

2iRedTopSngar... 

3|Danish  KedTop. 

4  Wanzleben 

5 

6 


Improved  Imperial. . 
Viunorin's  Improved , 


Average  yield 

for  five  years. 

Ist  sowing. 


Average  yield 

for  five  years. 

2nd  sowing. 


Tons.        Lbs. 


24 
23 
23 
21 
19 
16 


272 
1216 

741 
1969 

240 
1660 


Tons. 

10 
21 
22 
17 
21 
15 


Lbs. 

1851 

1956 

1052 

518 

293 

743 


Yield  for  1904. 
Ist  sowing. 


Tons. 

23 
24 
23 
22 
21 
17 


Ll3S. 

200 
48 
992 
880 
504 
1904 


Yield  for  1904. 
2nd  sowing. 


Tons. 

20 
25 
23 
18 
24 
16 


Lbs. 

656 
1480 

464 
1488 

840 

208 
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SUGAR  BEETS-^Continited. 
AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  BRANDON,  MAN.— Con. 


Varieties  tested  for  less  than  five  years. 


Average  yield 

for  less  than 

five  years. 

1st  sowing. 


Royal  Giant  (4  years) 

French  Very  Rich  (3  years). 


Tons. 

18 
14 


Lbs. 

1G8 
1040 


Average  yield 

for  less  than 

five  years.' 

2nd  sowing. 


Yield  for  1904. 
1st  sowing. 


Tons. 

19 
12 


Lbs. 

1990 
1520 


Tons. 

25 
21 


Lbs. 

038 
240 


Yield  for  1904. 
2nd  sowing. 


Tons. 

25 
14 


Lbs. 

1744 
1040 


The  average  yield  of  the  six  varieties  of  sugar  beets  on  the  Experimental  Farm  at 
BrandTon  for  five  year?  was  21  tons  1016  lbs.  per  acre  from  the  first  sowing  and  19  tons 
1402  lbs.  per  acre  from  the  second  sowing,  an  average  gain  of  1  ton  1G14  lbs.  per  acre 
from  early  sowing. 

The  average  yield  of  the  eight  varieties  in  1904  was  22  tons  682  lbs.  per  acre  from 
the  first  sowing  and  21  tons  240  lbs.  per  acre  from  the  second  sowing,  an  average  gain 
of  1  ton  442  lbs.  per  acre  from  early  sowing. 

AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  INDIAN  HEAD,  N.W.T. 


I 


1 
2 
3 
4 


Varieties  tested  for  five  years. 


Improved  Imperial.. 
Danish  R«d  Top.... 
Danish  Improved . . . 

Red  Top  Sugar 

Wanzleben    

Vilmorin's  Improveil 


Average  yield  Average  yield 


for  five  years. 
1st  bowing. 


Tons. 

17 
17 
17 
17 
14 
14 


for  five  years. 
2nd  sowing. 


Yield  for  1904, 
1st  sowing. 


Lbs.  Tons. 


IGIO 

1070 

722 

888 

483 

93 


17 
16 
18 
17 
14 
15 


Lbs. 

732 
1970 
1964 

958 
1169 

536 


Yield  for  1904. 
2nd  sowing. 


Tons.  hha.  'Tons.  Lbe. 

14  28C  16  1094 

14  1134  18  1054 

12  1508  18  1478 

14  286  18  1196 

9  810  9  1658 

10  1921  9  1800 


Varieties  tested  for  le«js  than  five  years. 


Royal  Giant  (4  years) 

French  Very  Rich  (3  years). 


Averagt^  yield 

for  less  than 

five  yeai-s. 

1st  sowing. 


I 


Average  yield i 
for  less  than   Yield  for  1904. 
five  yiiATn.     I    Ist  sowing. 
2nd  sowing,    j 


Tons. 


19 
11 


Lbs.  TonF. 

420  I  17 
234  I  11 


Ll». 

367 
1194 


Yield  for  1904. 
2nd  sowing. 


Tons. 

23 
12 


Lbt. 

388 
43 


The  average  yield  of  the  six  varieties  of  sugar  beets  on  the  Experimental  Farm  at 
Indian  Head  for  five  years  was  16  tons  728  lbs.  per  acre  from  the  first  sowing  and  16 
tons  1556  lbs.  per  acre  from  the  second  sowing,  an  average  loss  of  828  lbs.  per  acre 
from  early  sowing. 

The  average  yield  of  the  eight  varieties  in  1 904  was  1 3  tons  200  lbs.  per  acre 
from  the  first  sowing  and  15  tons  1839  lbs.  per  acre  fix>m  the  second  sowing,  an 
average  loss  of  2  tons  1639  lbs.  per  acre  from  early  sowing. 
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SUGAR  BEETS— Concluded 
AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  AGASSIZ,  B.C. 


J 

s 

Varieties  tested  for 
four  years. 

Average 
yield  for  four 

years 
1st  sowing. 

Average 
yield  for  four' 
years.       i 
2nd  sowing. 

■ 

s 

4 
5 
6 

Varieties  tested  for 
four  years. 

A  verago         A  verage 
yield  for  four  yield  for  four 

years.              years. 
Ist  mowing.   2nd  sowing. 

1 

2 
3 

Danish  Red  Top 

Danish  Improved 

Improved  imperial. . . . 

Tons.     Lbs. 

26        1322 
26         566 
24         867 

Tons.    Lbs . 

24         G45 
24          157 
23        1270 

Red  Top  Sugar 

Vilniorin's  Improved. . 
Wanzleben 

Tons.     Lbs . 

22         404 

21        1175 
19       1765 

Tons.     Lbs . 

23         791 
21        1890 
20        1505 

Varieties  tcst<?d  for  less 
than  four  years. 

Average 

yield  for  less 

than  four 

years. 
1st  sowing. 

Average 
yield  for  less 

than  four    ' 
years. 
2nd  sowing. 

1 

Varieties  tested  for  less 
than  four  years. 

Average 

yield  for  less 

than  four 

years. 
1st  sowing. 

Average 
yield  for  less 

thaki  four 

Years. 

2na  sowing. 

Royal  Giant  (3  years) 

Tons.    Lbs . 
26       1405 

Tons.     Lbs. 
23         585 

French  Very  Rich  (2  years) 

1 

Tons.     Lbs . 
?!?.       1457 

Tons.    Lbs. 
24         810 

The  average  yield  of  the  six  varieties  of  sugar  beets  on  the  Experimental  Farm  at 
Agassiz  for  four  years  was  23  tons  1016  lbs.  per  acre  from  the  first  sowing  and  23  tons 
43  lbs.  per  acre  from  the  second  sowing,  an  average  gain  of  973  lbs.  per  acre  from  early 


sowing. 


The  sugar  beets  failed  at  Agassiz  in  1901. 


POTATOES. 

Forty-one  varieties  of  potatoes  have  been  under  test  during  1904.  The  potatoes 
were  cut  into  pieces  with  two  or  three  eyes  in  each,  and  these  pieces  were  planted  in 
rows  2i  fe3t  apart,  the  sets  being  placed  afoot  apart  in  the  rows.  The  dates  of  planting 
and  digging  were  as  follows  : — At  Ottawa,  Ont.,  planted  May  27,  dug  Oct.  6  and  7  ;  at 
Nappan,  N.S.,  planted  May  31,  dug  Sept.  1  and  3 ;  at  Brandon,  Man.,  planted  May  4, 
dug  Sept.  26  ;  at  Indian  Head,  N.W.T.,  planted  May  20,  dug  Sept.  29;  and  at  Agassiz, 
B.C.,  planted  May  12,  dug  Sept.  20  and  21. 

In  Canada  the  bushel  of  potatoes  is  60  lbs. 
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POTATOES— Con^wwerf. 


'AVERAGE  YIELD  ON  ALL  THE  EXPERIMENTAL  FARMS. 


Varieties  tested 

for 

five  years. 

Average 

yield  for  five 

years. 

AverMre 

yield  for 

1904. 

J 

17 

18 

Varieties  tested  for 
five  years. 

Average 

yield  for  five 

years. 

Average 

yield  for 

1904. 

1 

2 

Rose  No.  9 

Late  Puritan 

Bus.      Lbs. 

421         24 
417         10 
416         17 
414         49 
410         57 
403         38 
401         30 
398         61 
898         14 
397         55 
306         55 
395           6 
3a3         10 
392         36 
389         17 
388         41 

Bus.      Lbs . 

430         19  r 
462         26 

417  11 
434         43 
365         52 
373           7 

418  14 
408         28 
369         49 
402         27 
401         34 
394           9 
387         38 
398           S 
365         30 
379         52 

■ 

Country  C>entleman. . . 
Irish  Cobbler 

Bus.      Lbs. 

387         48 
386         49 
381         46 
377         55 
377         62 
377         45 
377         43 
376           0 
374         40 
370         58 
361         13 
360         47 
327           8 
322         19 
320         54 

Bus.      Lbs. 

408         32 
360         10 

3 

Carman  No.  1 

Uncle  Sam 

19 
20 

Empire  State 

397           2 

4 

Cambridge  Russet 

General  Gordon 

Everett 

342         37 

0 

Bumaby  Mammoth . . . 

Seedlini  No.  7 

Dreer's  Standard 

Holbom  Abundance. . . 
American  ^yonder.... 

State  of  Maine 

American  Giant. .   . . 
Money  Maker 

21 
22 
23 
24 
25 
26 
27 
28 
20 
30 
31 

406          7 
364  A    41 

7 

8 

9 

10 

Vick's  Extra  Early 

Swiss  Snowflake 

Reeves'  Rose 

Penn  Manor  

.%5           9 
365         68 
384           7 
393         22 

11 
12 

Maulers  Thoroughbred. 
Carman  No.  3 

337         68 
333         49 

13 
14 
15 

Rochester  Rose 

Delaware 

Clav  Rose 

Bovee 

Early  White  Prize..   . 
Early  Rose 

287         22 
268         24 
820         64 

16 

Varieties  tested 
for 
less  than  five  years. 

Average 

yield  for  less 

than  five 

years. 

Average 

yield  for 

1904. 

Ea 
Pr 
Pe 
Ea 
Pi 

Varieties  tested 

for 

less  than  five  years. 

Average 

yield  for  less 

than  five 

years. 

Average 

yield  for 

1904. 

Enormous  (4  years) 

Sabean's  Elephant(4  years) 
Canadian  Beauty  (4  years) 
Early  St.  Geoive  (4  years) 

Bus.      Lbs. 

420           1 
405           8 
401         13 
358         53 
347           4 

Bus.      Lbs . 

408         19 
431         42 
364           2 
348           5 
338         30 

trlv  Andes  (4  years) 

oliHc  Rose  (3  years) 

aroe  (2  yeArs)  

Bus.      Lbs . 

285         28 
356         25 
409         32 
302         57 
275           1 

Bus.      Lbs. 

258         43 
420         47 
409         23 

krly  Envoy  (2  years) 

tiflrree  (2  years) 

302         52 
308         26 

O            \      J  *'^»~/  .•••■•... 

The  average  crop  of  the  forty-one  varieties  of  potatoes  on  all  the  Experimental 
Farms  for  1904  was  374  bus.  18  lbs.  per  acre. 

AVERAGE  YIELD  ON  THE  CENTRAL  EXPERIMENTAL  FARM,  OTTAWA,  ONT. 


1 

2 
3 
4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

lo 

16 


Varieties  tested  for 
five  years. 


Late  Puritan 

Money  Maker 

Bumaby  Mammoth. 

Carman  No.  1 

Dreer  R  Standard .... 

L  X.  L 

Clft V  Rose 

Irisli  Cobbler 

American  Giant.   . . . 

Uncle  Ham 

Vick'p  Extra  Early.. 

Rochester  Rose 

Rose  No.  9 

Holbom  Abundance. 

State  of  Maine 

Reeves' Rose..; 


Average 

yield  for  five 

years. 


Bus.       Lbs. 


4a5 

482 
469 
459 
458 
433 
432 
432 
418 
413 
412 
409 
406 
40(> 
404 
401 


19 
41 
29 
48 
55 
50 
68 
5 

«  • 

36 

17 

12 

34 

7 

48 
17 


Yield 
for  1904. 


Bus.       Lbs. 


343 
418 
462 
435 
356 
365 
391 
246 
431 
312 
.378 
374 
382 
435 
299 
404 


12 


36 
24 
12 
36 
24 
12 
24 
24 

•  • 

48 
36 
12 
48 


"A 


17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28! 

29; 
3o! 

31 


Varieties  tested  for 
five  years. 


Swiss  Snowflake 

Everett 

American  Wonder 

Penn  Manor 

Country  Gentleman . . . 

Delaware 

Empire  State 

General  Gordon 

Cambridge  Russet 

Early  Ros€* 

Carman  No.  3 

Mauie's  Thoroughbred. 

Seedling  No.  7 

Early  White T?rize 

Bovee 


Average 

yield  for  five 

years. 


Bus.     Lbs. 


399 
392 
387 
382 
378 
368 
362 
352 
347 
345 
344 
344 
333 
301 
280 


31 
2 
38 
48 
24 
17 
7 

•  • 

36 
24 
58 
5 
46 
60 
43 


Yield 
for  1904. 


Bus.   Lbs. 


334 

387 

308 

374 

246 

277  • 

360 

290 

206 

343 

264 

283 

215 

250 

180 


24 
12 


24 
12 
48 
24 
48 
12 

ii 

36 
48 
24 
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POTATOES —CemfinwedL 


AYKRAGE  YIELD  ON  THE  CENTRAL  EXPERIMENTAL  FARM,  OTTAWA,  ONT. 


Yarieties  tested  for  less 
than  five  ye^rs. 


Canadian  Beauty  (4  yra). . 
Sabean*8  Elet^iant  (4yr8) 

Enormous  (4  yrs) 

Rawdon  Rose  (4  yrs) 

Early  St  Geoige  (4  jn). 


Average 

yield 

for  less  than 

five  years. 

Bus.       Lbs. 


429 
424 
393 
360 
309 


36 

48 

15 

6 


Yield  in 
1904. 


Bus. 

365 
365 
308 
334 
215 


Lbs. 

12 
12 

•  • 

24 

36 


Yarieti<4  tested  for  less 
than  five  years. 


Early  Andes  (4  yrs) 
Prolific  Rose  (8  yrs) 

Pearoe(2yrs) 

Early  Envoy  (2  yrs) 
Pingree  (2  yrs) 


Average 

yield 

for  less  than 

five  years. 


Bus.       Lbs. 


201 
217 
354 
265 
163 


51 
48 
12 
6 
54 


Yield  in 
1904. 


Bus.   Lbs. 


123 
272 
374 
246 

290 


12 
48 

•  • 

24 
24 


The  average  crop  of  the  forty-one  varieties  of  potatoes  on  the  Central  Experimental 
Farm  in  1904  was  322  bus.  3  lbs.  per  acre. 


AlVERAGE  yield  ON  THE  EXPERIMENTAL  FARM,  NAPPAN,  N.S. 


a 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 


Yarieties  tested  for 
five  years. 


Yick's  Extra  Early.. . . 

Clay  Rose 

Seedling  No.  7 

Rose  No.  9.   

Everett 

Rochester  Rose. . .   . . 

Irish  Cobbler 

Holbom  Abundance. . . 
Bumaby  Mammoth . . . 

Late  Puritan 

Carman  No.  L 

Dreer's  Standard ....   . 
Delaware 

Cambridge  Russet 

Swiss  Snowflake 


Average 

yield  for  five 

years. 


Bus.       Lbs. 


440 
433 
426 
425 
416 
406 
401 
395 
381 
364 
360 
358 
356 
354 
351 
349 


26 
50 
48 
29 
17 
34 
58 
34 
29 
19 
22 
36 
24 
38 
7 
22 


Yield  for 
1904. 


Bus.       Lbs. 


495 
385 
343 
400 
396 
400 
439 
297 
345 
323 
462 
356 
413 
385 
334 
314 


12 
24 

12 


24 
24 

•  • 

24 
36 

•  ■ 

24 
36 


17 
]}■ 
If) 
20 
21 
;22 
23 

l2o 

'26 
•27 
28 
29 
'30 
'31 


Yarieties  tested  for 
five  years. 


Penn  Manor 

Bovee 

Vf  aivle'b  Thoroughbred. 

Uncle  Sain 

Money  Maker 

Kmpire  State .. 

Carman  No.  3 

State  of  Maine 

American  Giant 

(leneral  Gordon 

Early  White  Prize.... 
Country  Gentleman . . . 

American  Wonder 

Reeves'  Rose. 

Early  Rose 


Average 

yield  for  five 

years. 


Bus.       Lbs. 


348 
344 
344 
344 
343 
341 
340 
334 
3.31 
329 
328 
817 
.309 
298 
275 


55 

fi 

5 

5 

24 

53 

7 

50 

19 

36 

41 

41 

19 

48 

53 


Yield  for 
1904. 


Bus.       Lbs. 


352 
354 
867 
363 
331 
363 
242 
398 
319 
396 
341 
418 
253 
312 
299 


12 
24 


12 


24 
12 


Yarieties  tested  for  loss 
than  five  years. 

Average 

yield  for  less 

than  five 

years. 

Yield 
1904 

in 

• 

Yarieties  tested  for  less 
than  five  years. 

Average 

yield  for  less 

than  five 

years. 

Yield  in 
1904. 

Enormous  (4  years) 

Canadian  Beauty  (4  years) 
Sabean*8Elephant(4  years) 

Bus;      Lbs. 

426         15 
387         12 
330 

326         51 
311         33 

Bus. 

852 
332 
308 
391 
336 

Lbs. 

•  ■ 

12 

•  • 

36 
86 

Early  Andes  (4  years) 

Prolific  Rose,  (3  years)... 
Pearce  (2  vears) 

Bus.       Lbs. 

295         54 
297 

514         48 
379         30 
349         48 

Bus.      Lbs. 

321         12 
.369         SO 
424         36 

Early  St.  George  (4  years) 
Rawdon  Rose  (4  years). . . 

Early  Envoy  (2  vears). . . . 
Pingree  (2  yeArs) 

352 
374 

Tlie  average  crop  of  the  fortj-one  varieties  of  potatoes  on  the  Experimental  Farm 
at  Nappan  in  1904  was  360  bus.  16  lbs.  per  acre. 
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POTATOES— Con^inutfrf. 
AVERAGE  YIELD  AT  THE  EXPERIMENTAL  FARM,  BRANDON,  MAN 


JO 


y^ 


Varieties  tested  for 
five  years. 


1  Late  Puritan 

2  State  of  Maine 

SiDelaware 

Money  Maker 

Seedling  No.  7 

American  Wonder 

Can)  bridge  Russet.   . . . 
Maule's  Thoroughbred. 

Uncle  Sam 

Rose  No.  9 

Empire  State 

T    X    T 

Irish  Cobbler 

Dreer's  Standard 

Burnaby  Mammoth . . . 
General  Gordon 


Average 

yield  for  five 

years. 


Yield  for 
1904. 


Bus.   Lbs.  Bu9.   Lbs 


5 
G 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 


403 
450 
458 
455 
454 
454 
442 
437 
433 
431 
430 
424 
423 
422 
41i> 
418 


50 
48 
-0 
24 
40 
40 
56 

4 

24 
56 
28 
36 

8 
56 
28 


847 
542 
487 
634 
528 
546 
509 
568 
550 
561 
546 
495 
539 
648 
355 
528 


40 
40 
20 

«  • 

20 
40 
20 


S 


17 
18 
!l9 
20 
21 
22 
23 
24 


Varieties  tested  for 
five  years. 


Average 

yield  for  five 

years. 


1 

•   • 

■    • 

26! 

20 

27 

•  ■ 

28 

«  • 

l29 

•  • 

30 

40 

31 

■  ■ 

Carman  No.  1 

Country  Gentleman. . . 

American  Giant 

Carman  No.  3 

Reeves'  Rose 

Holborn  Abundance. . . 

Penn  Manor 

Early  White  Prize 

Swiss  Snowfiake 

Clay  Rose  

Everett 

Farly  Rose 

Bovee 

Rochester  Rose 

Vick's  Extra  Early. . . . 


:Bus.   Lbs. 


407 
406 
403 
402 
398 
396 
308 
368 
363 
360 
357 
322 
316 
316 
308 


16 
20 
36 
56 

52 

8 

•  • 

4 
52 
18 
48 

4 
44 


Yield  for 
1904. 


Bus.      Lbs , 


517 
550 
553 
531 
407 
524 
429 
264 
462 
458 
366 
282 
352 
465 
326 


40 
40 

•  ■ 

20 


20 
40 
20 

•  • 

40 
20 


Varieties  tested  for  less 
than  five  years. 

Average 

yield  for  less 

than  five 

years. 

Yield 
1904 

in 

• 

Varieties  tested  for  less 
than  five  years. 

Average 

yield  for  less 

than  five 

years. 

Yield  in 
1904. 

Enormous  (4  years) 

Sabean'e  £lephant(4  years 
Canadian  Beauty  (4  years 

Bus.      Lbe . 

626         10 
475         45 
456         30 
372         10 
348         20 

Bus.      Lbs . 

495 

605 

557         20 

315         20 

230 

Early  Andes  (4  j'ears) 

Prolific  Rose  (3  years) 

Pearce  (2  years) 

Bus.      Lbs . 

297         55 
503         33 
458         20 
293         20 
227         10 

Bus.      Lbe . 

330 

656         20 

509         40 

Rawdon  Rose  (4  years). . . 
Early  St.  George  (4  years) 

Early  Envoy  (2  years)  ... 
Pingree  (2  years) 

315         20 
341 

1 

The  average  crop  of  the  forty-one  varieties  of  "potatoes  on  the  Experimental  ^Fafm 
at  Brandon  in  1904  was  481  bus.  16  lbs.  per  acre. 


AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  INDIAN  HEAD,  N.W.T. 


£ 

B 

I 


1 

o 

*t 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 


Varieties  tested  for 
five  years. 


Carman  No.  1 

American  Giant 

American  Wonder . . 

Uncle  Sam 

Country  Gentleman. 

General  Gordon 

State  of  Maine 

Delaware 

Penn  Manor 

Burnaby  Mammoth. 

Rose  No.  9 

Empire  State 

Rocnester  Rose 


14|Late  Puritan 

15;  Holborn  Abundance. . 
16,Carman  No.  3 


Average 

yield  for  five 

years. 


Bus.       Lbs 


504 
494 
483 
471 
460 
456 
453 
447 
446 
444 
443 
441 
437 
433 
429 
427 


Yield  for 
1904. 


Bus.       Lbs. 


38 
51 
44 
27 
29 
25 
18 
14 
39 
27 
12 
50 
49 
2 
48 
48 


314 
391 
345 
420 
371 
393 
369 
323 
435 
315 
314 
275 
305 
404 
327 
343 


36 
86 
24 
12 
48 
48 
36 
24 
36 
24 
36 

•  ■ 

48 
48 
48 
12 


Varieties  tested  for 
five  years. 


17  Seedling  No.  7 

18  L  X. 


t 


19  Dreer's  Standard 

20  Everett 

21  Irish  Cobbler 

22  ReevM' Rose 

23  Viok'8  Extra  Early. . . . 

24  SwIm  Snowfiake 

25  MaQle'i  Thoroughbred. 

26  Money  Maker 

27  Cambridge  Rnsset. . . . . 

28  Clay  Rose 

29  Bovee 

30 Earl^  White  Prize.... 
3lBwrl7Roee... 


Average 

yield  for  five 

years. 


Bus.       Lbs. 


422 
418 
413 
400 
397 
396 
.S80 
380 
366 
364 
364 
:i53 
351 
340 
322 


36 
1 

42 
40 
59 
24 
31 
18 
10 
18 
12 
15 
5 
16 
14 


Yield  for 
1904. 


Bus.       Lbn. 


330 
239 
352 
312 
305 
874 
321 
259 
281 
371 
226 
237 
244 
279 
288 


48 

24 

48 

12 
36 
36 
48 
36 
36 
24 
24 
12 
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Varieties  tested  for  less 
than  five  years. 


Sabeairs  Elephant  (4  yrs). 
Canadian  B^uly  (4  yrs).. 
Early  St.  George  (4  yrs). . 

Enormous  (4  yrs) 

Early  Andes  (4  yrs) 


Average 

yield  for  less 

than  five 

years. 


Bus.       Lbs. 


304 
393 
3U5 
341 
301 


33 
4 
12 
23 
27 


Yield  in 
1904. 


Bus.   Lbs. 


409 
257 
631 
314 
228 


12 
24 
24 
36 

48 


Varieties  tested  for  less 
than  five  years. 


Rawdon  Rose  (4  yrs) 
Prolific  Rose  (3  yrs). 

Pinpree  {2  yrs) 

Early  Envoy  (2  yrs). 
Pearce  (2  yrs) 


Average 

yield  for  less 

than  five 

years. 


Bus.       Lbs. 


294 
389 
369 
350 
340 


15 
33 
2 
14 
20 


Yield  in 
1904. 


Bus. 

226 
374 
360 
874 
323 


Lbs. 
86 

•  • 

48 

* . 
24 


The  average  crop  of  the  forty-one  varieties  of  potatoes  on  the  Experimental  Farm 
at  Indian  Head  in  1904  was  331  bus.  50  lbs.  per  acre. 


AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  AGASSIZ,  B.O. 


a 


Varieties  tested  for 
five  years. 


1  Uncle  Sam 

2  Rose  No.  9. 

3  Rochester  Rose 

4  Swiss  Snowflake 

5  Cambridge  Rnsset 

6  Seedling  No.  7 

7  Reeves'  Ro^. 

8  Country  Gentleman . . . 

9  Holbom  Abundance . 

10  Clay  Rose 

11  American  Wonder . . . . 

12  Dreer*s  Standard 

13  Carman  No.  1 

14i Vick's  Extra  Early... . . 

15  Bovee 

16  Bnmaby  Mammoth . . . 
J 


Average 

yield  for  five 

years. 


Bus.       Lbs. 


421 
399 
393 
387 
883 
380 
377 
376 
866 
863 
356 
853 
349 
846 
842 
839 


33 
61 
23 
49 
43 
28 
68 
12 
47 
20 
48 
19 
38 
88 
67 
54 


Yield  for 
1901. 


Bus.       Lbs. 


628 
492 
435 
409 
435 
448 
422 
456 
457 
426 
396 
378 
356 
404 
305 
320 


48 
86 
12 
36 
48 
24 
80 
36 
48 
20 
24 
44 
48 
48 
62 


is 

B 

9 


17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


Varieties  tested  for 
five  years. 


Late  Puritan 

Early  Rose 

American  Giant 

State  of  Maine 

r  Y  T 

General  Gordon 

Empire  State 

Money  Maker 

Everett 

Delaware 

Maule's  Thoroughbred. 

Penn  Manor     

Carman  No.  3 

Irish  Cobbler 

Early  White  Prize 


Average 

yield  for  five 

years. 


Bus.       Lbs. 


339 
338 
337 
336 
334 
333 
332 
329 
321 
316 
814 
307 
288 
278 
272 


19 
40 
6 
49 
44 
18 
84 
46 
66 
11 
43 
34 
26 
63 
38 


Yield  for 
1904. 


Bus.       Lbs. 


393 
891 
812 
402 
463 
422 
440 
216 
361 
825 
237 
876 
288 
270 
206 


48 
86 
24 
86 
12 
24 

•  • 

86 

8 
36 
86 
12 
12 
86 
48 


Varieties  tested  for  less 
than  five  years. 


Early  St.  George  (4  years) 

Enormous  (4  years) 

Sabean'8Elephant(4  years) 
Rawdon  Rose  (4  years). . . 
Canadian  Beauty  (4  years) 


Average 

yield  for  less 

than  five 

years. 


Bus.       Lbs. 


419 
412 
400 
397 
840 


40 
30 
26 
6 
19 


Yield  in 
1904. 


Bus. 

299 
572 
471 
479 
308 


Lbs. 
12 

■  • 

8 
86 


Varieties  tested  for  less 
than  five  years. 


Early  Andes  (4  years) 

Prolific  Rose  (3  years) 

Pearce  (2  years) 

Early  Envoy  (2  years) 

Pingree  (1  year) 


Average 

yield  for  less 

thun  five 

yfears. 


Bus.       Lbs. 


330 
374 
380 
226 
176 


25 

10 

2 

36 


Yield  in 
1904. 


Bus.       Lbs. 


290 
481 
416 
226 
176 


24 
12 
16 
86 


The  average  crop  of  the  forty-one  varieties  of  potatoes  on  the  Experimental  Farm 

at  Agassiz  in  1904  was  376  bus.  40  lbs.  per  acre. 
48—5 
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SUMMARY. 

The  results  obtained  from  the  unifcirm  trial  plots  as  given  in  this  bulletin  show  that 
there  are  marked  differences  in  the  relative  productiveness  of  varieties  even  when  grown 
side  by  side  under  similar  conditions.  The  results  of  the  average  crops  obtained  for  five 
years  indicate  also  that  the  tendency  to  productiveness  is  in  many  instances  persistent, 
manifesting  itself  under  varying  conditions  of  soil  and  climate  to  a  remarkable  degree. 
The  establishment  of  such  facts  points  to  the  importance  of  farmers  choosing  for  seed 
those  varieties  which  give  the  heaviest  crops,  so  that  farming  in  Canada  may  thus  be 
made  more  profitable. 

In  this  bulletin  the  arrangement  of  the  matter  has  been  modified  so  as  to  present 
in  a  more  prominent  way  the  average  figures  of  a  test  of  five  years,  the  results  of  the 
current  year  occupying  a  more  subordinate  position.  The  plan  adopted  in  this  issue 
shows  at  a  glance  the  relative  position,  in  regard  to  productiveness,  «f  all  the  varieties 
which  have  been  under  trial  for  five  years. 

During  the  past  year  the  number  of  varieties  under  test  has  been  further  reduced 
by  dropping  some  of  those  which  have  failed  to  come  up  to  the  high  standard  required. 
This  reduction  in  the  number  tested  will  serve  to  give  greater  prominence  to  those 
varieties  of  the  highest  excellence. 

ANNUAL  DISTRIBUTION  OF  SAMPLES  OF  SEED  GRAIN. 

Provision  has  been  made  in  connection  with  the  annual  distribution  of  samples  for 
the  improvement  of  seed  to  have  available  considerable  quantities  of  the  very  best  and 
most  productive  sorts,  so  that  every  farmer  in  Canada  who  applies  in  good  season  (before 
March  1)  may  obtain  a  sample  of  such  sort  as  he  may  desire ;  but  only  one  sort  can  be 
sent  to  each  applicant.  These  samples  are  sent  free  by  mail,  in  cotton  bags,  the  spring 
wheat  and  barley  in  quantities  of  5  lbs.  each  and  oats  in  bags  containing  4  lbs.  each, 
enough  m  each  case  to  sow  one-twentieth  of  an  acre.  Instructions  ac^mpany  each 
sample.  In  many  instances  the  5-lb.  samples  of  wheat  and  barley  have,  when  properly 
cared  for,  produced,  by  the  end  of  the  third  season,  from  100  to  200  bushels  of  grain, 
while  in  the  case  of  oats  such  quantities  have  been  available  by  the  end  of  the  second 
season,  showing  that  with  proper  attention  any  farmer,  under  this  liberal  provision,  may 
soon  provide  himself  with  the  best  and  most  productive  strains  of  seed  in  sufiicient 
quantities  to  sow  a  large  area,  at  no  cost  to  himself  beyond  his  own  labour. 

That  the  farmers  of  this  country  avail  themselves  of  this  liberal  arrangement  is 
evident  from  th&fact  that  the  number  of  samples  now  supplied  to  individual  applicants 
amounts  to  from  35,000  to  40,000  each  year,  and  the  demand  is  increasing.  A  steady 
improvement  is  taking  place  in  the  quality  of  the  cereals  produced  in  this  country  as 
well  as  a  large  increase  in  the  output,  results  which  are  believed  to  be  in  large  measure 
due  to  the  more  general  cultivation  of  improved  and  more  productive  sorts  brought 
about  by  these  annual  distributions. 
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To  the  Honourable 

The  Minister  of  Agriculture. 

Sm, — I  beg  to  submit  for  your  approval  Bulletin  49  of  the  Experimental  Farm 
series  on  '  the  Potato  and  its  Culture/  which  has  been,  prepared  under  my  direction  by 
Mr.  W.  T.  Macoun,  Horticulturist  of  the  Central  Experimental  Earm. 

The  potato  crop  is  everywhere  one  of  great  imjiortance  to  the  community.  In  thia 
bulletin  there  are  presented'  in  convenient  form  the  results  gained  through  a  long 
course  of  experiments,  regarding  the  quality,  productiveness  and  general  usefulness 
cf  the  best  sorts  of  potatoes  which  have  been  under  trial.  The  best  methods  of  pre- 
paring the  land  for  this  crop,  of  planting  and  cultivating  are  fully  explained,  par- 
ticulars are  also  given  as  to  the  most  successful  remedies  which  have  been  adopted  for 
the  destruction  of  the  injurious  insects  wEich  attack  this  plant  and  for  the  diseases 
which  affect  the  vines  and  tubers. 

The  ease  with  which  new  varieties  of  potatoes  are  produced  from  seed  has  resulted 
in  the  origination  during  the  past  few  years  of  a  large  number  of  new  sorts.  All 
those  of  special  promise  have  been  tested,  and  their  relative  merits  compared,  especi- 
ally as  regards  their  productiveness,  quality  and  earliness  of  maturing.  During  the 
past  eighteen  years  over  800  varieties  have  thus  been  carefully  tried,  and  all  those  of 
an  inferior  character  discarded.    This  epitome  of  the  work  which  has  been  carried  on 

m 

at  the  experimental  farms  with  the  potato  is  but  an  example.    Similar  work  has  been 
done  urith  all  the  more  important  farm  crops. 

• 

It  is  hoped  that  the  information  given  in  this  bulletin  will  serve  as  a  useful  guide 
til  farmers  and  gardeners  in  all  parts  of  this  country,  and  by  indicating  the  most  pro- 
ductive and  desirable  sorts  of  potato  to  plant,  will  lead  to  a  large  increase  in  the  aver- 
age crop,  an  improvement  in  the  quality  of  the  tubers  produced,  and  that  thus  in- 
creased profits  may  be  realized  by  the  growers. 

I  have  the  honour  to  be, 

Your  obedient  servant, 

WM.  SAUNDERS, 

Director  of  Experimental  Farms. 

Ottawa,  April  1,  1905. 
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THE  POTATO  AND  ITS  CULTURE 

B7 

W.  T.  MACOTJN, 

Hariiculturist,  Central  Experimental  Farm,  Ottawa. 

Although  the  potato  is  one  of  the  most  important  food  products  of  Canada,  tho 
methods  of  culture  employed  in  growing  this  crop  can  be  very  much  improved.  This 
bulletin  is  published  for  the  purpose  of  giving  information  to  Canadian  farmers,  which 
should  help  them  to  obtain  much  better  crops  than  they  have  hitherto  had.  The  re- 
commendations made  are  for  the  most  part  based  on  the  results  of  experiments  con- 
ducted at  the  Central  Experimental  Farm  during  the  past  seventeen  years,  although 
the  results  of  the  work  of  other  experimenters  have  not  been  overlooked,  and  have  also 
been  used  when  deemed  advisable. 

The  production  of  potatoes  in  the  largest  producing  countries  of  the  world  is  very 
great.  In  1901,  when  the  last  census  was  taken,  the  crop  in  Canada  was  55,362,63^ 
bushels.  The  estimated  crop  for  the  United  States  for  the  year  1904  was  382,830,300 
bushels. 

In  the  chief  potato  growing  countries  of  Europe  and  in  Great  Britain  and  Ire- 
land  the  following  enormous  quantities  of  potatoes  are  produced: — 

Bushels. 

1904— Great  Britain  and  Ireland 232,596,821 

1902— Germany 1,696,518,586 

1902— Eussia 1,008,721,619 

1901— Austria 436,986,819 

1901— France 236,469,441 

1901— Hungary 178,158,782 

This  immense  production  has  come  about  chiefly  from  the  fact  that  the  potato 
has  been  fouild  to  be  one  of  the  cheapest  foods  that  can  be  obtained.  Its  popularity 
has,  moreover,  been  maintained  by  its  palatability,  for  although  closely  related!  to 
some  poisonous  species,  and  under  certain  conditions  more  or  less  poisonous  itself,  the 
potato  when  properly  grown  is  one  of  the  most  palatable  articles  of  diet.  Being  with- 
out any  decided  flavour,  it  is  disliked  by  few,  and  for  this  very  reason  it  is  a  food 
of  which  few  persons  tire,  being  in  this  respect  much  like  bread. 

In  addition  to  its  direct  food  value,  the  potato  is  used  in  large  quantities  for  the 
production  of  starch,  glucose  and  alcohol. 

Potaio  culture  in  Canada, — The  potato  is  used  almost  as  freely  as  bread  in  Canada 
and  like  that  food,  is  thought  as  much  of  by  the  rich  as  by  the  poor.  It  can  be 
obtained  at  all  seasons  of  the  year,  and  if  properly  kept  is  about  as  good  at  one  time 
ad  at  another.  Being  one  of  the  most  useful  food  products,  its  culture  and  improvement 
deserve  the  greatest  attention. 

The  potato  succeeds  well  everywhere  in  this  countiy  where  the  season  is  long 
enough  for  the  tubers  to  develop  before  the  tops  are  killed  by  frost,  hence  potatoes  are 
cultivated  in  practically  every  settlement  in  Canada,  even  the  inhabitants  of  Dawson 
City  being  able  to  grow  potatoes. 

There  is  no  farm  crop,  in  our  judgment,  which  will  repay  good  culture  as  well  as 
the  potato,  nor  any  of  which  the  crop  can  be  increased  so  much  by  one  season's  work. 
A  few  more  bushels  per  acre  can  be  added  to  the  wheat  and  oat  crop  by  careful  hus- 
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bandry,  and'  the  crop  of  turnips  and  mang>els  increased  also,  but  the  percentage  of  in* 
crease  is  much  less  than  with  the  potato.  The  average  yield  i>er  acre  for  the  Province 
of  Ontario  for  the  year  1904  was  116  bushels,  and  for  the  past  twenty-two  years  115 
bushels.  According  to  the  census  of  1901,  the  average  yield  per  aci^e  for  the  whole  of 
Canada  was  only  123'37  bushels,  the  province  giving  the  highest  yield  being  Prince 
Edward  Island  with  149^28  bushels.  But  the  yield  in  Canada  is  considerably  better 
than  that  of  the  United  States,  which,  according  to  the  census  of  1899,  was  only  88*6 
bushels  per  acre.  Some  of  the  best  farmers  in  Canada  have  grown  from  400  to  500 
bushels  per  acre,  and  300  bushels  per  acre  is  not  at  all  unusual.  At  the  Central  Experi- 
mental Farm,  Ottawa,  the  highest  yield  has  been  at  the  rate  of  772  bushels  per  acre, 
but  it  has  been  proven  by  careful  experiment  that  potatoes  can  be  produced  at  the  rate 
(.f  over  1,000  bushels  per  acre,  an  actual  and  authentic  experiment" having  shown  that 
from  a  one-twentieth  acre  plctt  potatoes  were  grown  at  the  rate  of  1,061  bushels  pec 
acre.  There  have  also  been  other  cases  where  yields  at  the  rate  of  1,000  or  more  bushels 
per  acre  have  been  obtained.  While  in  field  culture  such  high  yields  may  not  be  pos- 
sible, they  are  something  to  strive  for  and  there  is  no  doubt  that  the  average  yield  for 
Canada  could  be  doubled  if  the  best  methods  were  employed  by  every  grower. 

Experiments  with  Potatoes  at  the  Central  Experimental  Farm,  Ottawa. — ^When 
x^ork  was  begun  at  the  Central  Experimental  Farm  in  1887,  the  importance  of  the 
potato  crop  was  not  forgotten,  and  experiments  were  beg^n  at  that  time  and  have 
been  continued  ever  since  in  order  to  gain  information  which  might  be  used  to  im- 
prove the  crops  of  potatoes  in  Canada.  The  first  work  done  was  to  bring  together  at 
the  Central  Experimental  Farm  a  large  number  of  varieties  for  comparison  of  pro- 
ductiveness, quality,  and  freedom  from  disease.  In  the  year  1887,  there  were  246 
varieties  tested,  most  of  them  having  been  obtained  from  Germany,  where  the  largest 
number  were  offered  for  sale.  New  kinds  have  been  added  from  time  to  time  since 
then  and  many  of  the  old  ones  have  been  discarded,  but  during  the  past  seventeen 
years  560  named  varieties  have  been  tested.  The  results  of  this  work  will  be  dis- 
cussed in  the  chapter  on  varieties. 

In  the  year  1888  and  in  1890  ,potato  seed  was  sown  and  283  different  seedlings  were 
raised,  and  compared  with  the  named  varieties.  The  results  of  this  work  will  also  be 
found  elsewhere  in  this  bulletin.  Experiments  have  been  conducted  with  different 
kinds  of  sets,  such  as  whole  and  cut  potatoes  of  various  sizes;  in  planting  the  seta 
at  different  distances  apart ;  in  planting  at  different  depths,  and  in  planting  at  different 
dates.  Level  and  hill  culture  have  also  been  compared.  Experiments  in  spraying 
with  different  fungicides  and  insecticides  for  the  prevention  of  blight  and  destruction 
of  insects  have  likewise  been  among  the  important  experiments  carried  on,  and  some 
of  the  results  of  these  tests  will  be  found  in  this  bulletin.  There  have  also  been  experi- 
ments with  fertilizers.  What  is  considered  one  of  t^e  most  useful  lines  of  work  with 
potatoes  has  been  the  distribution  of  samples  of  the  best  varieties  free  to  farmers 
throughout  the  country.  This  distribution  was  begun  in  1891  and  is  being  continaei. 
From  1891  to  1904  inclusive,  there  have  been,  65,832  3-lb  samples  sent  out.  These, 
going  to  many  farmers  scattered  through  all  parts  of  Canada,  must  have  influenced 
the  production  and  helped  to  increase  the  crop  of  potatoes  very  much. 

DESCKIPTION  AND  HISTORY  OF  THE  POTATO. 

The  potato  (Solanum  tuberosum)  is  a  herbaceous  perennial  belonging  to  the  8ol- 
anacoB  or  Night  Shade  family,  a  large  order  containing  800  or  more  species,  of  which 
only  six  are  tuber-bearing.  The  cultivated  potato  is  a  native  of  the  elevated  i>arts  oc 
Chili,  Peru  and  probably  Mexico.  It  is  believed  that  the  potato  was  introduced  int3 
Europe  first  from  America  by  the  Spaniards  during  the  latter  part  of  the  16th  century, 
but  in  1586,  a  few  years  later.  Sir  Walter  Raleigh  or  some  of  his  colonists  brought 
it  from  America  to  Ireland.  The  tubers  were  planted  on  Sir  Walter  Raleigh's  estate 
at  Youghall  near  Cork,  and  the  cultivation  of  potatoes  extended  from  this  place  among 


jthe  poorer  Irish  classes  and  also  in  England.  In  1663  the  Boyal  Society  of  England 
endeavoured  to  enooxirage  the  growth  of  potatoes  as  a  cheap  food  in  case  of  faming 
hut  at  that  time  they  were  not  highly  regarded  and  the  potato  was  not  recognized 
generally  as  an  article  of  food  for  man  until  the  middle  of  the  18th  century  or  ahout 
150  years,  ago,  when  a  famine  in  Scotland  in  1743  hrought  it  into  prominence  as  a 
cheap  food  and  gave  a  great  impetus  to  its  culture.  European  countries  had  heen 
just  as  slow  to  recognize  the  merits  of  the  potato,  for  it  was  not  until  1771,  when  a 
prize  was  offered  in  France  for  the  discovery  of  a  food  that  could  take  the  place  of 
wheat  in  the  case  of  famine,  that  the  potato  came  into  prominence  in  that  country. 
Farmentier,  an  apothecary,  who  hrought  forward  the  potato,  was  rewarded  hy  the  gift 
of  50  morgen  of  land  from  Louis  XVI.  During  the  19th  century  the  popularity  of 
the  potato  increased  rapidly  in  the  United  Kingdom  anof  Europe,  and  with  it  the  pro- 
duction grew  in  proportion. 

In  America  the  settlers  used  the  potato  to  some  extent  for  food  during  the  17th 
century,  and  as  its  value  hecame  appreciated  it  was  grown  in  eyer  increasing  quan- 
tities. 

IMPROVEMENT  OF  THE  POTATO. 

The  potato,  like  most  other  plants  taken  from  a  wild  state,  or  where  cultivation 
has  heen  rude,  improves  with  good  culture.  In  its  wild  condition  the  potato  does  not 
grow  nearly  as  large  as  when  in  cultivation,  the  tubers  are  borne  nearer  the  surface 
of  the  soil  and  sometimes  appear  on  it.  Those  thus  exposed  turn  green  and  are  unfit 
for  food.  Where  they  grrow  deep  enough  in  the  soil  to  be  at  all  edible,  they  are  watery 
and  insipid.  The  wild  potato  varies  both  in  the  colour  of  its  blossoms  and  tubers,  the 
latter  ranging  from  red  to  white. 

The  first  good  description  of  the  potato  under  cultivation  was  made  by  de 
TEcluse,  a  noted  French  botanist,  in  1601,  who  described'  it  under  the  name  of  Papas 
Peruanorum,  In  his  description  he  wrote  that  one  tuber  yielded  as  many  as  50  tubers 
of  unequal  size  from  one  to  two  inches  long,  irregularly  ovoid  and  reddish.  The 
fiower  was  more  or  less  pink  externally  and  reddish  within.  He  sowed  seeds,  which 
produced  a  white-flowered  variety. 

The  potato  has  steadily  improved  in  size  and  quality  since  the  seventeenth  cen- 
tury, and  the  potato  of  to-day  is  quite  different  from  what  it  was  at  that  time.  This 
improvement  has  been  brought  about  by  originating  new  varieties  from  the  best  of 
the  old  ones  and  by  better  methods  of  culture. 


VARIETIES. 

The  number  of  named  varieties  of  potatoes  is  very  large.  A  catalogue  was  pub- 
lished in  1886  by  Henry  L.  de  Vihnorin,  Paris,  France,  in  which  names  of  840  varie- 
ties are  given,  and  this  list  represents  but  a  small  proportion  of  the  number  which 
have  been  named  since  the  potato  was  first  cultivated.  The  varieties  of , potatoes  vary 
much  in  productiveness,  season,  quality,  size,  shape  and  colour,  $nd  even  in  resistance 
to  disease,  and  this  variability  is  taken  advantage  of  where  potatoes  are  grown  for 
special  purposes.  A  variety  is  considered  fixed  when  it  remains  fairly  true  to  the 
original  description  of  it.  Varieties  may  be  grouped  here  into  a  few  well-defined 
shapes,  such  as  roundish,  oblong,  and  long,  although  these  might  be  subdivided  into 
many  others  if  perfect  accuracy  in  description  of  shape  were  desired.  There  are  great 
differences  in  taste  as  regards  the  flesh  and  quality  of  potatoes.  The  flesh  of  potatoes 
may  be  described  as  watery,  waxy  or  soapy,  and  mealy,  and  white  or  yellow  in  colour. 
In  some  parts  of  Europe,  and  even  in  Great  Britain,  a  waxy  potato  is  preferred  to  a 
mealy  one,  and  a  yellow-fleshed  to  a  white-fleshed  one,  but  in  Canada  nearly  everyone 
prefers  a  white-fleshed,  mealy  potato,  which  will  go  to  pieces  when  properly  cooked. 
:The  profitable  life  of  a  potato  is  given  by  the  best  authorities  at  the  present  time  as 
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from  12  to  15  years.  This  was  also  thought  to  be  the  limit  of  a  potato's  usefulness 
one  hundred  years  ago.  As  appearing  to  confirm  this,  it  is 'interesting  to  note  that 
of  the  12  varieties  of  potatoes  which  have  averaged  best  in  yield  for  the  past  five 
years,  only  one,  the  Kural  Blush,  which  is  ninth  on  the  list,  has  been  under  test  more 
than  12  years,  although  there  were  9  varieties  grown  in  the  experimental  plo^s  in  1904 
which  had  been  under  test  for  over  12  years,  and  which  have  continued  to  compare 
favourably  in  productiveness  with  the  best  of  the  newer  sorts.  Just  how  far  change 
of  seed  would  help  to  keep  up  the  productiveness  of  the  variety  is  not  yet  thoroughly 
understood,  but  from  some  experience  we  have  had  we  are  led  to  believe  that  under 
certain  conditions  the  productiveness  will  be  retained,  an<J  perhaps  increased,  by  a 
change  of  seed.  This  matter  is  discussed  further  under  ^Change  of  Seed.' 
Varieties  of  potatoes  may  be  originated  in  three  different  ways  : — 

SEEDUNO  VABIETIES. 

By  far  the  largest  proportion  of  varieties  of  potatoes  have  been  grown  from  seed 
In  the  autumn  when  the  potato  vines  have  died,  the  green  seed  balls,  or  potato  apples 
as  they  are  sometimes  called,  may  be  found.  These  balls  contain  the  seeds,  which 
are  imbedded  in  a  mass  of  pulp,  which  uiay  be  mashed  and  the  seeds  washed  out.  In 
early  spring  these  may  be  planted  in  the  greenhouse  or  hot-bed,  like  tomato  seeds,  and 
when  the  young  plants  are  large  enough  they  may  be  pricked  out  and  planted  in 
pots.  When  the  season  for  outdoor  planting  arrives  they  are  taken  from  the  pots 
and  planted  with  the  earth  attached.  They  may  then  be  treated  as  ordinary  potato 
plants,  although,  being  smaller,  should  be  cared  for  better.  The  vines  being  very  tendoi , 
are  more  subject  to  the  attacks  from  injurious  insects  than  ordinary  varieties.  In  thi 
autumn,  potatoes  will  be  found  in  each  hill,  ranging  in  size  from  a  marble  to  a  hen'i 
egg.  Each  plant  will  produce  a  different  variety  of  potato.  In  order  to  start  from 
a  good  basis,  only  the  uniform  and  best  potatoes  should  be  kept  from  each  plant, 
and  if  there  is  only  one  tuber  satisfactory  in  this  respect  it  only  should  be  retained. 
The  next  season,  potatoes  are  produced  almost  or  quite  as  large  as  older  varieties,  but 
it  will  not  be  until  the  third  or  fourth  year  that  the  full  value  of  the  variety  will  be 
known.  When  the  crop  the  second  season  is  dug  the  best  potato  or  potatoes  should 
be  taken  from  the  most  productive  hill,  and  the  rest  discarded,  and  this  should  be 
continued  even  to  the  third  and  fourth  year  until  the  type  is  fixed.  In  1888  there 
were  237  seedlings  grown  at  the  Central  Experimental  Farm,  and  46  others  added  in 
1890.  By  1893  only  24  of  these  varieties  were  considered  worth  keeping.  While  two 
of  these  were  continued  until  1902,  they  were  finally  discarded  as  not  being  equal 
to  the  many  other  named  varieties  which  were  being  tested.  Thus,  out  of  283  seed- 
lings not  one  was  found'  equal  to  some  already  on  the  market.  This  failure  to  orip:]- 
nate  a  good  variety  out  of  so  many  was  probably  partly  due  to  the  fact  that  the 
seed  must  have  been  taken  from  kidney  varieties,  as  a  large  proportion  of  the  seed- 
lings were  kidney  shaped  and  fine-lookirg,  but  lacked  productiveness,  like  most  of 
the  kidney  potatoes  which  have  been  tested  at  Ottawa.  Seed  taken  from  productive 
varieties  of  good  shape  and  quality  is  likely  to  produce  a  small  proportion  of  seed- 
lings of  merit.  It  is  difficult  to  obtain  seed  nowadays  from  the  best  varieties,  as  there 
is  little  seed  produced.  This  is  no  doubt  due  to  the  fact  that  the  potato  is  propagated 
year  after  year  from  the  tubers,  and  as  the  tuber-producing  power  of  the  potato  in- 
creases, the  organs  of  seed  production  are  weakened  and  in  most  varieties  refuse  to 
produce  seed  at  all.  This  non-production  of  seed  is  not,  however,  a  thing  of  recent 
years  only,  although  the  introduction  of  early  varieties  which  produce  the  least  seed 
lias  made  the  fact  more  apparent. 

In  1824,  Loudon,  in  describing  ten  of  the  earliest  varieties  of  potatoes  which  were 
in  general  cultivation  at  that  time,  writes:  'No  blossoms  are  produced  by  any  of  thj 
above  sorts.'  An  interesting  experiment  conducted  by  Knight  in  1806  is  also  given 
by  the  same  author.  Knight  wished  to  find  if  the  cause  of  no  seeds  being  produce! 
was  owing  to  the  increased  production  of  the  tubers,  and  writes  thus  of  his  experi- 
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meiit :  '  I  suspected  the  cause  of  the  constant  failure  of  the  early  potatoes  to  produco 
seeds  to  be  the  pretematurally  early  formation  of  the  tuberous  root  which  draws  oif 
for  its  support  that  portion  of  the  sap  which  in  other  plants  of  the  same  species  affords 
rutriment  to  the  blossome  and  seeds,  and  experiments  soon  satisfied  me  tnat  my  con- 
jectures were  perfectly  well  founded.  I  took  several  methods  of  placing  the  plants  to 
grow  in  such  a  situation  as  enabled  me  to  readily  prevent  the  formation  of  tuberou*) 
roots,  but  the  following  appearing  the  best  it  is  unnecessary  to  trouble  the  society  with 
an  account  of  any  other.  Having  fixed  strong  stakes  in  the  ground,  I  raised  the 
mould  in  a  heap  rouiid  the  bases  of  them  and  in  contact  with  the  stakes;  on  their 
south  sides  I  planted  the  potatoes  from  which  I  wished  to  obtain  seeds.  When  the 
young  plants  were  about  four  inches  high,  they  were  secured  to  the  stakes  with  shreds 
and  nails  and  the  mould  was  then  washed  away,  by  a  strong  current  of  water  from  the 
bases  of  their  stems,  so  that  the  fibrous  roots  only  of  the  plants  entered  the  soiL  The 
fibrous  roots  of  this  plant  are  perfectly  distinct  organs  from  the  runners  which  give 
existence  and  subsequently  convey  nutriment  to  the  tuberous  roots;  and  as  the  runners 
are  wholly  out  of  the  soil,  the  formation  oi  tuberous  roots  is  easily  prevented;  and 
whenever  this  is  done  numerous  blossoms  will  soon  appear,  and  almost  every  blossom 
will  afford  fruit  and  seeds/  This  experiment  is  recorded  at  some  length  here,  as  it  is 
the  only  one  of  its  kind  that  has  come  under  the  writer's  notice,  and  it  may  prove  sug- 
gestive to  potato  breeders  in  America. 

CBOSS-BRED  VARIETIES. 

Although  it  is  quite  possible  to  artificially  cross  varieties  of  potatoes  just  as  other 
vegetables  are  crossed,  very  little  of  this  work  has  been  done,  the  principal  reason 
being  that  pollen  is  so  difficult  to  find  and  breeders  have  for  the  most  part  been  con- 
tent to  raise  seedlings  from  seed  gathered  in  the  field.  Special  seed,  said  to  have  been 
obtained  by  cross-breeding,  is  sometimes  advertised,  but  it  may  be  safely  stated  that  In 
most  cases  this  seed  was  not  produced  by  hand  pollination.  Cross  pollination,  no  doubt, 
takes  place  in  the  field,  which  is  brought  about  by  the  agency  of  wind  and  insects,  and 
in  the  seedlings  from  seed  produced  in  such  a  field  some  characteristics  of  the  varieties 
which  were  growing  in  the  field  will,  no  doubt,  be  apparent. 

VARIETIES    ORIGINATED   BY    BUD   VARIATION,   OR   '  SPORTs/ 

» 

It  has  been  said  that  varieties  of  potatoes  '  mix  in  the  hill.'  This  erroneous  im- 
pression prevails  among  some  people  from  the  fact  that  occasionally  a  tuber  will  be 
produced  by  a  plant  which  differs  in  colour,  or  perhaps  in  other  respects  from  all  ths 
rest  of  the  potatoes  in  the  hilL  This  snorting,  though  not  common,  is  found  among 
other  species  of  plants  which  occasionally  prooHioe  branches  bearing  variegated  leaves 
or  different  coloured  flowers  or  fruit  from  the  type.  The  potato  tuber  is  a  saollen 
underground  stem  and  is  just  as  likely  to  sport  as  any  other  stem.  This  so-called 
mixing  is  usually  supposed  to  be  caused  by  varieties  crossing  in  the  field,  thus  causinq; 
different  coloured  tubers  to  form  the  same  season  in  the  same  hill.  This,  however, 
at  least  from  present  knowledge,  is  not  the  case. 

VARIETIES  CHANGED  OR  IMPROVED  BY   SELECTION. 

After  a.  variety  has  been  originated  in  any  of  the  three  ways  already  described  arid 
after  its  general  characteristics  have  been  sufficiently  fixed  to  introduce  it,  a  variety 
may  be  so  changed  by  careful  selection  that  it  would  not  be  recognized  later  on  if 
compared  with  the  original  in  field  culture.  This  selection  may  be  undertaken  for  tho 
purpose  of  increasing  the  yield,  or  to  obtain  a  variety  which  is  earlier  or  later,  shal- 
lower in  the  eye  and  of  better  shape;  it  may  also  be  undertaken  to  obtain  a  potato 
which  is  more  resistant  to  disease,  better  in  quality,  or  with  a  higher  percentage  of 
starch. 

When  the  variety  or  varieties  to  be  improved  have  been  decided  upon,  the  seta 
aro  planted  in  the  ordinary  way  or  a  little  further  apart  in  the  rows.    At  digging  tima 

49—3 


10 

the  best  potato  from  the  most  productive  hill  is  saved  and  all  the  others  discarded; 
or  the  best  potato  in  the  hill  that  is  freest  from  disease;  or  the  best  potato  from  any 
other  standpoint  This  best  potato  is  planted  the  following  season  and  the  selection 
is  continued  until  the  characteristics  sought  for  appear  fixed.  Gr^t  differences  have 
been  found  by  experimenters  in  the  yields  from  different  hills  of  the  same  varietv, 
and  while  the  work  of  breeding  by  selection  is  comparatively  new  very  striking  results 
have  been  obtained  already. 

HOST  PRODUCTIVE  VARIETIES. 

Since  the  year  1887,  variety  testing  has  been  one  of  the  chief  experiments  con- 
ducted with  potatoes  at  the  Central  Experimental  Farm.  As  previously  stated^  560 
named  varieties  have  been  tested  since  that  time.  Each  year  the  different  sets  are 
grown  side  by  side  under  as  nearly  uniform  conditions  as  possible,  and  the  yields  are 
carefully  recorded  when  the  crop  is  dug.  If,  after  giving  it  a  thorough  test,  a  variety 
is  found  to  not  be  sufficiently  productive,  to  be  of  undesirable  shape  and  appearance, 
or  of  inferior  quality,  it  is  discarded.  New  kinds  are  constantly  being  tested.  In 
the  following  table  a  list  will  be  found  of  the  twelve  varieties  of  potatoes  out  of  an 
average  of  110  tested  yearly  which  have  .averaged  highest  in  productiveness  for  the 
past  five  years,  with  descriptive  notes  regarding  them. 

As  an  example  of  the  importance  of  planting  the  most  productive  varieties,  it 
may  be  stated  that  during  the  past  five  years  the  average  yield  per  acre  of  the  heav- 
i<?st  yielding  variety  of  each  year  was  596  bushels  12  pounds,  and  of  the  i>oore3t 
yielding  variety,  135  bushels  58  pounds,  a  difference  of  400  bushels  14  pounds  per 
acre.  In  the  year  1904  the  difference  between  the  heaviest  yielding  variety,  the  Ver- 
mont Gold  Coin,  and  the  poorest,  the  Bliss  Trinmph,  was  431  bushels  12  pounds  per 
acre.  Even  in  the  list  of  twelve  varieties  given  in  the  following  table  there  is  a  dif- 
ference in  yield  of  63  bushels  21  pounds  per  acre  between  the  first  and  twelfth.  The 
yields  given  in  these  tables  are  higher  than  would  be  obtained  in  field  culture,  as 
these  potatoes  were  grown  on  comparativdy  small  plots: — 
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In  the  above  table  it  will  be  noticed  that  none  of  these  yarieties  are  early,  the  ex- 
perience at  Ottawa  having  been  that  if  properly  aprayed  the  best  medium  and  late 
varieties  will  nearly  always  yield  better  than  the  early  ones.  A  glance  at  the  table 
of  best  yielding  early  varieties  shows  that  there  is  an  average  difference  of  64  biishels 
14  pounds  per  acre  in  favour  of  the  most  productive  late  variety.  It  is  significant* 
also,  that  seven  of  the  twelve  most  productive  varieties  are  also  among  the  twelve 
most  blight  resistanL  The  next  point  worthy  of  notice  is  that  out  of  the  twelve 
most  productive  varieties,  only  one,  the  Dr.  Idaerker,  is  of  European  origin,  although 
many  from  Europe  and  Great  Britain  have  been  tested.  We  believe  that  our  season  i^ 
too  short  for  most  varieties  from  Qreat  Britain,  and  Europe,  and  hence,  as  a  rule,  they 
are  not  so  productive  as  those  of  American  origin.  The  Dr.  Maerker,  though  very 
late,  is  also  very  blight  resistant,  and  being  naturally  productive,  is  able  to  produce 
a  heavy  crop.  The  Dr.  Maerker  is  not  attractive  in  appearance  nor  as  good  in  quality 
as  the  other  varieties  in  the  list. 

In  addition  to  the  twelve  varieties  in  the  table,  the  Uncle  Sam  may  be  mentioned 
as  a  very  productive,  good  sort,  which  almost  came  into  the  list  of  best  twelve.  There 
are  also  three  other  newer  kinds  imder  test  which  have  proven  very  productive,  namely : 
Vermont  Gold  Coin,  Dooley  €md  Morgan's  seedling.  Vermont  Gold  Coin  in  particular 
is  worthy  of  6x>ecial  notice.  It  is  in  appearance  somewhat  like  Carman  No.  1,  and 
appears  especially  resistant  to  blight. 

MOST  PRODUCTIVE  EARLY  VARIETIES. 

There  has  been  a  large  number  of  early  varieties  of  potatoes  tested  at  the  Central 
Experimental  Farm  during  the  past  seventeen  years.  As  soon  as  a  variety  has  been 
grrown  long  enough  to  judge  of  its  merits  it  is  usually  discarded  if  it  has  not  proven 
productive.  Even  although  a  variety  is  a  fairly  good  yielder  if  it  does  not  average  as 
well  as  another  of  the  same  type  or  one  very  much  like  it,  it  is  usually  discontinued. 
An  exception,  however,  is  made  in  the  case  of  early  kinds  which,  although  not  as  pro- 
ductive as  others  nor  so  early,  are  sometimes  retained  on  account  of  their  extreme 
earliness,  but  among  these  extra  early  ones,  also,  the  most  productive  variety  of  a  cer- 
tain type  is  usually  kept  and  the  poor  yielding  ones  discarded.  In  the  following  table 
will  be  found  a  list  of  the  six  early  varieties  which  have  yielded  best  on  the  average 
for  the  past  five  years. 

Six  Most  Productive  Early  Varieties  of  Potatoes — Average  1900-1904. 


Name  of  Variety. 


1  Irish  Gobbler 

2  Early  Elkinah 

3  VicTB  Extra  Early 

4  Rochester  Rose 

6  Reeves  Rose 

6  Rawdon  Rose  . . . . , 
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Shape. 


Roundish.... 
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II  II 
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II 


Colour. 


White 

Pink 

Fink  and  white 

Pink 

ti    

Pink  and  white 


Depth 

oi 
"Eyes. 

Quality. 

Medium.. 

Good... 

( 

1 

n      ... 

( 

)l 

It      ... 

( 

rt 

n      ... 

n 

II      ... 

w          .  . 

II      ... 

Averaffe 

Yield 

Per  Acre 

1900-1904. 


Bush.  Lbs. 

432  5 

416  14 

412  17 

409  53 

401  17 

383  41 


Although  it  will  be  seen  by  comparing  tbe  above  table  with  the  table  of  most  pro- 
ductive varieties  that  the  early  ones  do  not  yield  as  well  as  the  best  of  the  medium 
and  late  ones,  there  is  always  a  greaX  demand  for  early  potatoes  and  it  is  important  to 
know  which  are  the  most  productive.  In  order  to  show  the  value  of  testing  some  of 
the  newer  early  varieties,  let  us  compare  the  yield  of  the  Early  Eose,  one  of  the  best 
known  old  early  standard  sorts,  with  the  most  productive  of  the  newer  ones.  Take, 
for  example^  the  Early  Elkinah,  which  is  much  like  the  Early  Hose  in  appearance. 
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This  has  averaged  at  the  rate  of  416  bushels  14  pounds  per  acre  for  the  past  five  years^ 
while  the  Early  Bose  has  only  averaged  345  bushels  24  pounds,  a  diffeorence  of  70 
bushels  60  pounds  per  acre.  There  are  two  well  known  varieties  which  might  have 
appeared  in  the  above  table  if  they  had  been  grown  in  1904,  namely,  the  Early  North  3r 
and  Burpee's  Extra  Early.  The  Early  Norther  yielded  an  average  crop  for  the  four- 
previous  years  of  411  bushels  24  pounds  per  acre,  but  was  discontinued,  as  the  Boches- 
ter  Eose,  which  resembles  it  very  much,  proved  more  productive.  The  Burpee's  Extra 
Early  yielded  an  average  crop  from  1900-1903  of  409  bushels  12  poimds  per  acre.  The 
Vick's  Extra  Early,  a  variety  resembling  it,yielded  better,  hence  Burpee's  Extra  Early 
was  not  grown  in  the  comparative  plots  in  1904.  New  seed,  however,  has  been  pro- 
cured and  it  will  be  given  a  further  trial  as  it  is  earlier  than  Vick's  Extra  Early  and 
on  this  account  more  valuable  as  an  extra  early  sort.  Among  long,  white  skinned  early 
potatoes,  the  Polaris,  Early  Puritan,  and  Early  White  Prize  have  proven  the  most  pro- 
ductive and  desirable,  but  have  not  averaged  as  well  as  any  of  those  in  the  table. 

Other  newer  early  varieties  tested  for  a  short  time  which  have  proven  productive 
rre.  Quick  Crop  and  Northern  Beauty. 


BXTRA  EARLT   VARIETIES  OF   POTATOES. 

For  four  years,  digging  tests  have  been  made  to  determine  which  varieties  of 
potatoes  were  fit  for  market  soonest.  In  three  years  out  of  the  four,  the  potatoes  were 
dug  twice  each  week,  and  in  one  year  once  each  week,  beginning  from  six  to  eight  weeks 
after  planting,  depending  on  the  season,  and  continuing  through  the  month  of  August. 
Notes  were  taken  on  the  number  of  potatoes  produced  by  each  variety  at  each  digging^ 
the  size  of  the  largest  potatoes  and  the  number  that  were  marketable.  Following  aro 
notes  on  some  of  these  extra  early  varieties: — 

Snowhall. — This  is  a  roundish,  white  potato  with  medium  to  deep  eyes  and  of 
good  quality  which  has  been  grown  for  the  past  three  years.  It  appears  to  be  the 
earliest  variety  yet  tested,  but  is  not  a  heavy  cropper. 

EureJca  Extra  Early, — ^This  variety  is  very  similar  to  Snowball  and  apparently 
nearly  as  early. 

Burpee's  Extra  Earl^. — One  of  the  best  extra  early  kinds.  It  is  almost  as  early 
as  Early  Snowball  and  Eureka  Extra  Early  and  much  more- productive.  It  is  oval  or 
oblong  in  shape,  pink  and  white  in  colour,  with  eyes  of  medium  depth.  The  quality 
is  good.  This,  and  the  Rochester  Rose,  are  the  most  productive  extra  early  kinds 
tested  at  the  Central  Experimental  Farm  and  where  productive  extra  early  potatoes 
are  required  these  are  among  the  best.  The  Bovee  and  Thorburn  are  very  similar  to 
Burpee's  Extra  Early  but  neither  of  them  has  proven  so  productive.  The  Vick's  Extra 
Early  is  more  productive,  but  is  not  nearly  as  early. 

Rochester  Rose. — The  Rochester  Rose  is  a  pink  potato  of  the  Early  Rose  type, 
but  is  earlier  and  much  more  productive  than  that  old  favourite.  This  and  the  Buipee's 
Extra  Early  are  the  two  most  productive  extra  early  varieties  tested  at  Ottawa. 

Bliss"  Triumph. — This  variety  and  the  Stray  Beauty  are  very  similar  if  not  iden- 
tical. It  is  a  very  early  kind,  but  a  poor  yielder,  and  che  quality  of  the  young  pota- 
toes is  not  as  good  as  some  others. 

Early  Ohio, — The  Early  Ohio  is  an  old  favourite  and  well  deserves  the  praise 
which  it  has  had  in  the  past.  It  is  about  as  early  as  any,  and  the  new  potatoes  are 
drier  than  most  other  early  kinds.  The  Early  Andes,  Early  Six  Weeks,  Early  Dawn, 
and  Early  Market,  are  all  of  this  type.  None  of  these  have  proven  as  productive  as 
Burpee's  Extra  Early  and  Rochester  Rose,  which  are  the  two  varieties  which  wa 
ahoiild  recommend* 
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BU6HT  AND  ROT  PROOF  VARIETIES. 


The  Late  Blight  and  Hot  which  some  seasons  causes  serious  injury  in  certain  parts 
of  Canada  and  al  strays  lessens  the  crop  more  or  less,  is  causing  inquiry  to  be  made 
auiong  farmers  as  to  the  possibility  of  obtaining  yarieties  which  are  resistant  to  it 
So  much  interest  has  been  created  in  this  subject  during  recent  years  that  in  Great 
Britain  a  National  Potato  Society  has  been  formed,  one  of  the  principal  aims  of 
wliioh  is  to  gather  information  regarding  the  Late  Blight  of  potatoes  and  to  further 
the  introduction  of  varieties  which  are  the  most  immune  from  this  disease.  At  the 
Central  Experimental  Farm  notes  are  taken  each  year  on  the  time  when  the  toi^s 
of  the  different  varieties  die.  Li  this  way  it  has  been  possible  to  obtain  fairly  accur^ 
ate  information  as  to  their  relative  blight  resistance.  It  is  true  that  the  vines  of 
these  varieties  were  sprayed  with  Bordeaux  mixture  most  of  the  years  when  these 
notes  were  taken,  but  the  average  results  are  confirmed  in  most  cases  by  notes  taken 
of  the  varieties  when  they  had  not  been  sprayed.  So  that  it  may  be  fairly  stateof  that 
the  varieties  given  in  the  following  table  are  the  most  blight  resistant  as  far  as  foliage 
is  concerned.  The  relative  rotting  in  the  cellar  has  not  been  recorded,  but  the  rela- 
tive rotting  in  the  field  before  digging  has  been  and  confirms  the. notes  on  the  blight- 
ing of  the  tope.  In  the  following  table  the  approximate  relative  freedom  from  blight 
is  given  of  the  twelve  most  productive  blight  resistant  kinds  ^— 
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Whil«  the  varieties  in  tho  preceding  table  are  probably  not  entirely  blight  proof, 
they  are  certainly  not  so  much  affected  by  it  as  others.  The  Dr.  Maerker  has  been 
grown  for  six  years  and  it  has  shown. practically  no  sign  of  blight»  the  vines  being 
usually  green  at  digging  time.  The  same  may  be  said  of  the  Holbom  Abundance, 
which  has  been  very  free  of  blight,  although  grown  at  the  Central  Experimental  Farm 
for  sixteen  years. 

It  will  be  seen  by  consulting  the  table  that  ten  but  of  the  twelve  varieties  are  late 
or  very  late  kinds.  The  remaining  two  might  also  be  classed  as  medium  to  late.  This 
would  indicate  that  it  is  the  late  varieties  which  are  most  blight  resistant.  Many 
late  kinds,  however,  are  badly  affected  with  blight. 

Two  other  varieties  which  are  very  free  of  blight,  but  which  have  recently  been 
discarded,  are  Dakota  Eed  an<^  Green  Mountain;  the  former,  on  account  of  its  in- 
ferior quality,  and  the  latter  because  it  was  not  so  productive  as  some  others.  Other 
varieties  which  are  also  comparatively  free  of  blight  are  American  Wonder,  Enor- 
mous, Sir  Walter  Ealeigh  and  Uncle  Sam,  all  late  kinds.  The  Vermont  Gold  Coin, 
h  very  promising  variety  tested  for  only  two  years,  also  appears  to  be  very  blight  re- 
sistant* 


VARIETIES  AS  AFFECTED  BY  CHANGE  OF  SEED. 

Much  has  been  said  and  written  both  in  favour  and  against  change  of  seed,  but 
the  prevailing  opinion  among  farmers  is  that  a  change  of  seed  is  beneficial  There 
is  very  little  accurate  information  available  on  this  subject,  particularly  in  regard 
to  potatoes.  The  writer  is  inclined  to  take  the  view  that  sometimes  a  change  is 
beneficial  and  sometimes  it  is  not,  the  confiicting  results  which  have  been  obtained 
leading  one  to  this  conclusion.  If  a  variety  is  succeeding  well  on  a  farm  or  in  a  dis- 
trict, it  is  evident  that  the  conditions  suit  it  and  we  believe  that  it  is  wise  after  a 
time  to  get  a  change  of  seed  from  another  locality,  as  with  another  strain  which  has 
been  grown  under  even  more  suitable  conditions  than  ours,  we  may  get  better  results. 
The  new  seed  should,  however,  be  planted  alongside  the  old  for  comparison  before 
discarding  the  Jatter,  as  the  new  strain  may  yield  less. 

Potatoes  which  are  not  fully  matured  when  dug  will  sometimes  produce  large? 
crops  the  following  year  than  those  which  are  fully  matured.  This  is  probably  duo 
principally  to  the  fact  that  they  keep  better  as  they  do  not  sprout  so  early  and  are  in 
better  condition  at  planting  time.  At  the  Central  Experimental  Farm,  potatoes  planted 
en  June  23  and  even  on  July  7,  1899,  yielded  in  1900  more  than  those  planted  May 
S2,  1899.  It  will,  therefore,  be  seen  that  in  getting  a  change  of  seed  the  maturity 
of  the  potatoes  may,  the  first  year  they  are  planted,  make  considera:ble  difference  in  the 
yield. 

The  Carman  No.  1  potato  i^  considered  one  of  the  best  of  those  grown  at  Ottawa, 
and  the  Carman  No.  3,  while  not  averaging  so  productive,  is  also  good.  The  former 
had  been  grown  for  ten  years  without  a  change  of  seed  and  the  latter  for  nine  years. 
In  1904  new  seed  was  obtained  from  the  firm  of  J.  M.  Thorbum  &  Co.,  New  York. 
Sixty-six  sets  of  the  new  seed  of  Carman  No.  1  were  planted  alongside  the  same  num- 
ber of  sets  of  the  old.  The  new  seed  yielded  at  the  rate  of  501  bushels  36  pounds  per 
acre,  and  the  old  at  the  rate  of  435  bushels  36  pounds,  a  difference  of  66  bushels  per 
acre  in  favour  of  the  new  seed.  The  same  number  of  sets  of  Carman  No.  3  wera 
planted.  The  two  strains  were  not  grown  alongside  but  near  each  other  in  almost  or 
quite  the  same  kind  of  soil  and  cultivated  the  same.  The  new  seed  of  Carman  No.  3 
yielded  at  he  rate  of  435  bushels  36  pounds  per  acre,  or  the  same  as  the  old  Carman 
No.  1,  and  the  old  seed  of  Carman  No.  3  only  yielded  at  the  rate  of  264  bushels  per  acre, 
a  difference  of  171  bushels  36  pounds  per  acre  in  favour  of  the  new  seed.  If  theso 
new  strains  continue  as  productive  in  the  future  this  change  of  seed  will  have  proved 
a  profitable  one.  It  may  be  said  that  the  potatoes  used  each  year  for  seed  at  the  Cen- 
tral Experimental  Farm  are  medium  sized  tubers,  which  are  cut  into  pieces  having  a{ 
least  three  eyes. 
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Some  attention  hae  been  paid  to  the  comparison  in  yield  between  northern  and 
scnthem  grown  seed  potatoes,  but  the  results  are  so  conflicting  that  they  are  not  given 
here.  It  will  be  seen  from  what  has  already  been  written  that  there  are  so  many  fac- 
tors goyeming  the  results  obtained  from  a  change  of  seed  that  it  would  be  difficult 
to  tell  with*  certainly  whether,  all  things  being  equal,  northern  or  southeln  grown  seed 
is  the  better.  As  it  is  easier  keying  northern  grown  seed  from  sprouting,  on  account 
of  the  potatoes  maturing  later,  and  as'sprouting  lessens  the  value  of  the  potato  for  seed, 
it  is  probable  that  as  a  rule  northern  seed  would  stand  a  better  chance  in  comparison 
with  southern  unless  where  two  crops  are  raised  in  the  season  the  second  crop  from  tho 
southern  were  used,  when  the  southern  seed  might  come  out  beat. 


CULTURE. 

The  Potato  Plant, — ^Before  beginning  to  grow  potatoes  it  is  important  to  know 
something  about  the  potato  plant  and  its  habits  in  order  that  it  may  be  cultivated  in- 
telligently. Some  information,  has  already  been  given  in  this  direction,  but  some- 
thing more  may  be  said  here.  When  a  potato  plant  is  growing,  four  distinct  and  im- 
portant forms  of  vegetation  are  developed,  in  addition  to  flowers  and  fruit — which  need 
not  be  discussed  here.  These  are :  root8>  f oliage,  stems  above  ground,  and  under  ground 
stems  or  rhizomes  on  which  the  tubers  are  borne.  Through^the  roots  the  whole  plant, 
including  the  tubers,  obtains  its  moisture  and  much  of  its  food  in  a  crude  condition. 
The  leaves  are,  as  it  were,  the  lungs  off4he  plant  and  in  them  is  elaborated  or' manu- 
factured the  plant  food  which  is  taken  from  the  soil  by  the  roots  and  also  that  which 
is  obtained  fnxa  the  air.  The  stems  ave  the  conductors  as  well  as  utilizers  of  the  plant 
food  and  are  the  framewozk  of  the  plant.  The  stems  also  eeftve  another  purpose,  for 
from  their  leaf  axils  b^ow  ground  axe  developed  the  rhizomes  or  underground  stems, 
the  tips  of  which  become  the  tubers.  As  the  underground  or  tuber-bearing  stems  bear 
no  roots  they  must  depend  for  their  development '  on  the  root  system  of-  the  plant, 
and  the  leaves,  and  the  plant  food  which  these  bring  to  them.  It  will  be  seen  there- 
fore, that  it  is  important  to  have  a  good  root  system  and  a  good  leaf  development  in 
order  to  have  a  good  crop  of  tub^a.  As  a  rule  the  larger  the  top  the  larger  the  crop  will 
be,  providing  the  tubers  have  a  long  enough  season  to  develop  properly.  Occasionally 
when  a  very  heavy  application  of  a  nitrogenous  manure  is  made  the  crop  will  not  be 
in  propoi;tion  to  the  large  tops. 

Climate  and  Soil, — The  potato  appears  to  thrive  best  in  a  moist,  somewhat  cloudy 
and  temperate  climate,  but  providing  there  is  sufficient  moisture  in  the  soil  and  ths 
growing  season  is  long  enough  it  is  not  at  all  fastidious  in  this  respect  It  is  a  littlo 
more  particular  in  the  matter  of  soil,  but  large  crops  are  grown  in  a  great  variety  of 
soils.  The  ideal  soil  for  potatoes  appears  to  be  a  rich,  deep,  friable,  warm  sandy  loam 
with  good  natural  drainage  and  well  supplied  with  decayed  or  decaying  vegetable  mat- 
ter. The  potato  requires  a  large  amount  of  moisture  to  develop  a  large  crop  of  potatoes 
and  for  this  r^on  the  soil  should  be  retentive  of  moisture.  Potatoes  will  not,  how- 
errer,  succeed  well  in  cold  soil  where  the  water  is  stagnant  near  the  surface  and 
thorough  drainage  is  very  essential  to  a  good  crop. 

Potatoes  succeed  admirably  on  new  land  providing  it  is  well  drained  and  not  too 
stiff,  as  the  soil  is  filled  with  decayed  vegetable  matter  and  humus  which  help  to  make 
H  loose.  Such  soil  retains  moisture  well,  and  furnishes  nitrogen  in  a  very  avail- 
able form.  They  succeed  well  after  sod  also,  as  the  decaying  sod  gives  somewhat 
the  same  conditions  as  new  land.  Clay  and  clay  loams  are  not  so  suitable  to  the  potato 
crop  as  the  warmer  sandy  loams  and  gravelly  soils  as  they  are  usually  colder  and  being 
as  a  rule,  stiffer  the  tubers  are  not  as  even  in  shape  nor  as  smooth.  The  quality  of 
the  potatoes  grown  in  sandy  or  gravelly  soils  is  better  than  those  grown  in  clay  or  day 
loams. 

49-^ 
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PLANT  FOOD  REQUIREMENTS  AND  FERTILIZER  EXPERIMENTS. 

The  average  results  of  a  large  number  of  analyses  show  that  a  crop  of  200  bushels 
of  potatoes,  exclusive  of  the  potato  tops,  which  are  usually  left  on  the  ground,  re- 
move from  the  soil  approximately  40  pounds  nitrogen,  20  pounds  phosphoric  acid,  and 
70  pounds  potash.  A  crop  of  25  bushels  per  acre  of  wheat,  including  straw,  will  re- 
move about  42  pounds  nitrogen,  23  pounds  phosphoric  acid  and  40  pounds  potash.  A 
crop  of  26  bushels  per  acre  of  wheat  will  remove  more  nitrogen  from  the  soil  than  200 
bushels  of  potatoes,  and  yet  we  find  farmers,  as  a  rule,  heavily  manuring  their  soil 
intended  for  potatoes  with  barnyard  manure.  While  no  good  farmer  would  apply 
barnyard  manure  direct  to  the  wheat  crop.  It  is  true  that  the  potato  crop  takes  from 
the  soil  nearly  twice  as  much  potash  as  wheat,  hence  a  light  dressing  of  manure  is 
advisable  to  supply  this.  In  ten  tons  of  manure  there  would  be  considerably  more 
potash  than  the  crop  of  potatoes  would  take  from  the  soil,  but  of  course  this  would 
not  be  all  available  for  the  potato  crop. 

It  has  been  stated  already  that  potatoes  do  well  when  grown  after  sod,  and  it 
will  be  shown  that  the  results  from  experiments  conducted  at  the  Central  Experi- 
mental Farm  in  growing  potatoes  after  clover  sod,  fully  bear  out  the  popular  belief 
and  show  the  wisdom  of  the  practice  of  the  best  potato  growers. 

The  following  results,  taken  from  the  annual  reports  of  Dr.  Wm.  Saunders,  Dir- 
ector of  the  Dominion  Experimental  Farms,  show  the  average  increase  for  three 
years  from  the  ploughing  under  of  clover.  The  clover  was  sown  with  grain  at  the 
rate  of  12  pounds  per  acre  and  ploughed  under  the  following  spring  shortly  before 
planting  and  after  considerable  growth  had  been  made.  The  variety  of  potatoes 
planted  in  each  year  was  the  Everett  : — 


YIELD  PER  ACRE  OF  POTATOES  WITH  AND  WITHOUT  CLOVER. 


Year. 


1901  (3  plots  averaged). 

1902  (3  plots  averaged). 
1904(1  plot) 


Average  increase  for  three  years. 


Yield 

per  Acre  with 

Clover. 


Bush.     Lbs. 


423 
391 
402 


47 
40 


Yield 
per  Acre  with- 
out Clover. 


Bush.     Lbs. 


391 
352 
3C2 


20 
40 
20 


Increase 

in  Yield  from 

the  Clover. 


Bush. 

32 
39 
39 


37 


Lbs. 
27 

40 


2 


It  has  been  proven  by  careful  experiments  conducted  at  the  Central  Experimen- 
tal Farm  that  the  crop  of  gr^ain  is  not  lessened  by  sowing  clover  with  it,  hence  practi- 
cally the  only  outlay  for  the  increased  crop  of  potatoes  is  the  price  of  12  pounds  of 
clover  seed,  which  at  14  cents  a  pound  is  $1.68.  Thirty-seven  bushels  of  potatoes  sold 
at  40  centd  a  bushel,  is  $14.80;  deducting  the  cost  of  the  clover  seed,  and  the  net  in- 
crease in  profit  from  the  ploughing  under  of  the  clover  would  be  $13.12.  Furthermore^ 
the  value  of  the  clover  is  not  all  exhausted  by  the  potato  crop. 

The  following  extract  with  tables  from  Bulletin  No.  40,  Central  Experimental 
Farm,  *  Clover  as  a  Fertilizer,'  by  Dr.  Wm.  Saunders,  Director,  and  Frank  T.  Shutt» 
Chemist,  Dominion  Experimental  Farms,  shows  the  relative  value  as  plant  food  ot 
clover  and  barnyard  manure  :— 

'  Clover  Compared  mth  Barn-yard  Manure  as  a  Fertilizer. — At  the  outset  it 
should  be  understood  that  in  advocating  green  manuring  with  clover,  this  crop  is  not 
brought  forward  as  a  material  to  replace  bam-yard  manure,  but  rather  to  supplement 
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It  and  to  make  its  application  moie  effectiTei  Bam-yaxd  manure  of  good  average 
quality  contains  about  the  following  proportions  of  the  chief  fertilizing  constitu- 
ents : — 

Nitrogen 10  lbs.  per  ton. 

Phosphoric  acid 5  '^ 

Potaah 9  " 

An  application  of  ten  tons  per  acre  will,  therefore,  enrich  the  soil,  approximately 
by  the  following  amounts:-* 

Nitrogen. 100  lbs.  per  acre. 

Phosphoric  acid 50  ^^ 

Potash 90  " 

'The  chemical  investigations  made  in  connection  with  these  experiments  have 
shown  that  a  vigorous  crop  of  clover  will  contain,  at  a  moderate  estimate,  in  its  foliaga 
and  roots  : — 


Nitrogen from  100  to  150  lbs.  per  acre.  1 

Phosphoric  acid "      30   «     45 

Potash "      85  "   115  "  i 


'  Kesi>ecting  nitrogen,  it  is  evident  that  by  the  use  of  clover  we  can  with  a  single 
crop  furnish  the  soil  with  as  large  a  quantity  aa  would  be  supplied  by  a  dressing  of 
10  tons  of  manure  per  acre.  The  greater  part  of  the  nitrogen  is  gathered  by  the 
clover  from  the  air,  a  source  not  otherwise  available,  and  is  therefore  a  distinct  addi- 
tion to  th^  soil.  The  amounts  of  phosphoric  acid,  potash,  and  lime  in  the  clover  have, 
it  is  true,  been  obtained  from  the  soil,  but  have  been  largely  drawn  from  depths  be- 
yond the  reach  of  the  roots  of  ordinary  crops.  The  decay  of  the  clover,  moreover, 
liberates  these  important  fertilizing  elements  in  soluble  and  available  forms,  so  that 
they  can  be  readily  utilized  by  the  crops  which  follow.' 

As  stated  in  the  preceding  extract,  a  large  part  of  the  nitrogen  contained  in  a 
crop  of  clover  is  taken  from  the  air,  hence  it  is  probable  that,  when  a  crop  of  pota- 
toes is  removed,  little^  if  any,  exhaustion  takes  place  of  the  nitrogen  which  was  in  the 
soil  heforo  the  clover  was  grown  and  ploughed  under,  and  as  the  nitrogen  from  the 
decayed  leaves  and  stems  of  the  clover  is  in  a  very  available  condition  the  potato 
plant  is  able  to  use  much  of  it  It  is  very  important  to  have  the  nitrogen  in  an  avail- 
able condition  for  a  crop  with  as  short  a  growing  season  as  the  potato  has  in  this 
country. 

From  what  has  already  been  written,  it  will  be  readily  seen  that  clover  and  barn- 
yard manure  aro  two  very  important  and  cheap  fertilizers  for  the  potato.  The  former 
obtains  nitrogen  from  the  air  and  brings  up  phosphoric  acid  and  potaah  from  great 
depths  in  the  soil  to  be  available  for  succeeding  crops  and  in  addinif  humus  to  the 
soil  by  its  decay  it  makes  the  soil  hold  moisture  better  and  ronders  it  looser.  Barn- 
yard manuro  adds  nitrogen,  phosphoric  acid  and  potash  to  the  soil  and  incxeases  the 
supply  of  humus  in  it,  making  the  soil  moro  retentive  of  moisture  and  looser. 

Commercial  FertUixers. — As  the  results  from  the  use  of  commercial  fertilizers 
vary  in  different  places  and  in  different  soils  where  they  are  tried,  they  will  be  dis- 
cussed but  briefly  here.  The  results  from  the  use  of  these  fertilizers  depend  so  much 
on  the  character  of  the  soil  and  the  availability  of  the  plant  food  in  it;  on  the  amount 
of  moisturo  and  the  availability  of  the  plant  food  in  the  fertilizer  itself,  that  it  is 
necessary  for  each  farmer  to  experiment  for  himself  in  order  to  And  out  whether  the 
crops  on  his  soil  will  be  sufficiently  benefited  by  the  application  of  fertilizers  to  pay 
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him  to  use  theniy  as  the  cost  of  these  is  coosiderable  compared  with  barnyard  manura 
There  are  a  number  of  complete  potato  fertiluers  on  the  market  containing  the  plant 
food  necessary  for  the  potato  crop  in  yeiy  available  forms.  If  these  are  used  they 
may  be  applied  at  the  rate  of  from  500  to  800  pounds  per  acre.  A  good  complete  fer- 
tilizer for  potatoes  may  be  made  by  mixing  250  pounds  nitrate  of  soda,  350  pounds 
superphosphate,  and  200  pounds  sulphate  of  potash,  or  muriate  of  potash,  making 
800  pounds  in  alL  Even  half  of  thi^  quantity  might  give  satisfactory  results  on  good 
soil.  Slightly  better  results  have  been  obtained  by  sowing  the  fertilizer  over  the  sets 
when  they  have  been  covered  with  a  few  inches  of  soil,  and  then  cover  the  fertilizer 
by  harrowing  than  by  sowing  it  in  the  drill  before  the  sets  are  planted.*  If  the  latter 
method  is  adopted  Uie  fertilizer  should  be  mixed  with  the  soil  before  the  sets  are 
dropped,  as  the  buds  are  apt  to  be  injured  if  the  fertilizer  comes  in  direct  contact  with 
theuL  Sulphate  of  potash  has  given  better  results  tltfii  muriate  of  potash  for  pota- 
toes, though  both  are  good. 

Fertilizers  Becommended  for  the  Potato. — ^From  the  information  obtained  from 
experiments  at  the  Central  Experimental  Farm  and  elsewhere,  the  writer  would  recom- 
mend growing  potatoes  after  clover  which  had  been  top  dressed  with  from  ten  to  twelvo 
tons  of  barnyard  manure  per  acre.  If  the  clover  is  ploughed  under  in  the  autumn,  green 
manure  would  be  the  best;  if  ploughed  under  in  ^e  ispring,  which  is  the  better  time, 
rotted  manure  is  preferable,  as  it  will  become  incorporated  with  ^e  soil  better  than 
green  manure  and  is  not  so  likely  to  induce  scab.  The  cloTi;er  may  be  top  dressed  with 
green  manure  in  late  summer  or  autumn,  even  though  the  clover  is  not  ploughed  under 
until  spring,  in  which  case  the  manure  increases  the  crop  of  clover  for  turning  under 
and  is  sufficiently  broken  up  and  worked  into  the  surface  soil  to  be  in  good  condition 
for  mixing  with  it  when  ploughed.  Potatoes  succeed  ifrell  after  corn  which  has  been 
given  a  heavy  application  of  barnyard  manure.  It  is  better  to  manure  heavily  for  the 
preceding  crop  than  for  the  potato  crc^  itself. 

Preparation  of  the  Land, — The  soil  for  potatoes  should  be  well  prepared  before 
planting.  Unlike  some  crops  which  succeed  best  when  the  soil  is  moderately  firm 
v/hen  ready  for  seeding,  the  potato  succeeds  best  in  soil  which  is  loose.  In  loose  soil  the 
tubers  will  be  smooth  and  shapely;  in  soil  which  is  firm  or  stiff  the  potatoes  are  usually 
misshapen  and  not  nearly  so  attractive.  The  ploughing  under  of  barnyard  manure 
and  clover  makes  the  soil  looser  and  this  added  to  their  value  in  furnishing  plant  food 
makes  them  particularly  desirable.  Soils  which  are  very  light  and  loose  may  be  mado 
too  loose  by  the  turning  under  of  manure,  especially  when  it  is  green  and  strawy,  and 
while  it  is  not  the  best  practice  to  plough  under  green  manure  immediately  before 
planting,  especially  on  light  soils,  if  it  is  done  the  soil  should  be  g^iven  extra  tillage 
90  as  to  thoroughly  incorporate  the  manure  with  it  and  prevent  ^e  first  few  inches 
of  soil  from  drying  out  and  preventing  the  satfsfactory  sprouting  of  the  potato  sets. 

Spring  ploughing  for  the  potato  cxop  is  usually  best.  Where  rather  stiff  soil  has  to 
be  used,  fall  ploughing  may  be  preferable  as  the  action  of  the  frost  upon  it  will  help 
to  loosen  it.  Qood  potato  land  should  be  ploughed  in  the  spring,  turning  under  the 
clover  with  its  top  dressing  of  manure.  The  soil  should  be  ploughed  deep  enough  90 
that  the  clover  will  be  well  covered.  In  order  to  get  the  clover  well  under,  a  diain  is 
60  fastened  to  the  beam  of  the  plough  and  the  whiffle-tree,  which  holds  the  clover  down 
so  that  it  may  be  covered  more  rapidly.  An  additional  assistance  in  getting  the  clover 
covered  is  given  by  using  a  roller  coulter  or  steel  disc  in  front  of  the  plough.  This 
is  usually  about  14  inches  in  diameter  and  has  a  sharp  edge  which  cuts  the  clover 
plant  and  prevents  much  clogging.  The  time  of  ploughing  in  the  spring  will  depend 
somewhat  on  the  method  of  planting.  If  a  planter  is  used  there  is  no  necessity  of 
opening  furrows,  and  hence  no  trouble  with  clover  which  has  been  ploughed  under, 
and  the  longer  the  clover  is  left  growing  in  the  spring  the  better  the  results  aro 
likely  to  be.  If,  however,  furrows  have  to  be  opened,  a  good  plan  is  to  turn  under  the 
elover  some  days  before  planting  time,  then  disc  harrow  a"  couple  of  times  to  partially 
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piepare  the  land,  and  later  when  one  is  ready  to  plant»  the  soil  should  be  thoroughly 
harrowed  with  the  smoothing  harrow  and  by  standing  on  the  harrow  or  weighting  it 
the  upper  few  inches  of  soil  will  be  thoroughly  pulverized  and  loosened.  It  is  very 
important  to  have  the  upper  layers  of  soil  in  £ne  condition,  as  if  the  surface  is  rough 
the  potato  sets  or  young  plants  are  likely  to  suffer  in  a  dry  time.  Different  methods 
of  preparation  will  be  necessary  for  different  kinds  of  soil,  but  the  nearer  the  land  can 
be  got  into  a  thoroughly  pulverized  condition  to  a  depth  of  about  six  inches  or  mora 
before  planting  time  the  better  the  crop  will  be.  When  a  planter  is  used,  the  soil 
should  be  ploughed  thoroughly,  harrowed,  and  then  rolled  just  before  planting.  The 
advantages  of  the  planter  will  be  stated  in  the  paragraph  on  planting. 

WBen  rotted  barnyard  manure  is  used  on  land  without  clover  it  should  be  applied 
in  the  spring  and  thoroughly  mixed  with  the  soil.  If  it  is  well  rotted  it  may  be  har- 
rowed in.  Neither  rotted  nor  fresh  manure  should  be  put  in  the  drill  with  the  sets, 
as  manure  when  it  comes  in  contact  with  the  tubers  induces  scab.  This  was  well 
proven  in  ex];>eriments  at  the  Central  Experimental  Farm. 


TFME  OF  PLANTma 

The  best  time  of  planting  potatoes  will  vary  in  the  different  paits  of  Canada,  much 
depending  on  the  condition  of  the  ground  and  spring  frosts,  but  when  these  have  not 
to  be  considered  the  earlier  the  potatoes  are  planted  the  larger  the  crop  is  likely  to  b3. 
The  sets  should  not  lie  long  in  the  ground  before  sprouting  as  there  is  danger  of  their 
rotting,  hence  they  should  not  be  planted  when  the  soil  is  oold  and  wet.  If  they  are 
planted  too  early  also  the  young  vines  aro  liable  to  get  nipped  by  spring  frosts.  As 
early  potatoes  usually  command  good  prices  it  is  often  worth  taking  the  risk  of  frost 
and  planting  early  if  the  soil  is  in  good  condition.  If  the  vines  should  be  above  ground 
and  thero  is  danger  of  frost  they  may  be  covered  slightly  with  ^e  soil  by  turning  a 
shallow  furrow  and  covering  the  plants.  Potato  growers  have  saved  their  vines  by 
doing  this.  The  importance  of  fairly  early  planting  is  brought  out  in  the  following 
experiment  conducted  at  the  Central  Experin&ental  Parm.  In  this  experiment  thero  is 
a  steady  and  very  marked  decrease  in  the  crop  at  each  planting. 

Potatoes  Planted  at  Different  Dates, — ^In  1898,  an  experiment  was  begun  in  plant- 
ing potatoes  at  differont  dates,  beginning  when  the  main  crop  was  put  in  and  con- 
tinuing at  intervals  of  two  weeks  until  August  23,  1898;  July,  23,  1899;  July  21, 
1900;  July  11,  1901;  July  24,  1902;  and  July  24,  1904.  An  early  and  a  late  variety 
wero  used  each  year,  the  varieties  being  Early  Norther  and  Irish  Daisy,  in  1898; 
Early  Norther  and  Bural  Blush  in  1899;  Early  Norther  and  Sir  Walter  Ealeigh  in 
1900;  Early  St  George  and  Rural  No.  2  in  1901;  Everett  and  Carman  No.  1  in  1902, 
and  the  same  varieties  in  1904.  The  test  was  not  a  fair  one  in  1903,  owing  to  an  ex- 
trome  drought,  hence  the  results  obtained  that  year  are  omitted.  In  1902  two  plant- 
ings wero  made  beforo  the  main  crop  was  put  in,  the  yields  from  the  plantings  made 
on  May  15,  being  the  best  of  the  series.  The  yield  per  aero  from  the  first  planting 
of  an  early  variety  on  May  1  was  268  bushels  24  pounds  per  aero,  and  from  the  second 
planting  on  May  15,  294  bushels  48  pounds  per  acre.  The  yield  per  acre  from  the 
main  crop,  May  29,  was  only  217  bushels  48  pounds  per  acre,  so  that  there  was  a  dif- 
ference of  77  bushels  per  acre  in  favour  of  the  early  planting.  The  results  from  this 
one  year's  test  indicate  that  the  best  time  to  plant  potatoes  is  about  the  middle  of 
May  or  as  seen  after  that  date  as  possible.  The  main  purpose  of  this  experiment  was 
to  find  out  how  late  potatoes  could  be  grown  and  satisfactory  crops  obtained,  and 
this  experiment  proves  that  as  far  north  as  Ottawa  a  fairly  good  crop  of  maAetable 
potatoes  can  be  obtained  by  planting  as  late  as  July  10,  when  they  might  succeed 
an  early  crop,  such  as  garden  pease. 
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Date  of  Planting, 


Earlp  Varietiei, 

Ist  planting:  May  26,  1896,  May  28»  1889,  liay  96, 1900, 

May  30, 1901,  May  39, 19(K2,  May  28, 1904 

2nd  planting :  June  10^  1898,  Jane  9,  1899.  Jane  9, 1900, 

June  13, 1901,  Jnne  12, 1902,  June  IL  1904 

3rd  planting :  June  24, 1898,  June  23,  1899,  June  23,  1900, 

June  27, 1901,  June 26, 1902,  June  25,  1904........ 

4th  planting :  July  8, 1898,  July  7, 1899,  July  7, 1900,  July 

11,  1901,  July  10,  1902,  July  9, 1904 

5th  planting:  July  23,  1898,  July  2U  1899,  July  21,  1900, 

July  24,  1902,  July  23, 1904 

6th  planting :  Aug.  9,  1898 

7th  planting:  Aug.  2^  1898 

Late  Varietiei. 

Planted  on  the  same  dates  as  early  varieties— 

Ist  planting 

2nd      •• 

Srd      It        

4th      « 

5th      M 

6th      .,        

7th      I 


Totd 

Average  Yield 

per  Aora^ 

1896-1904. 


Bush.     Lbs. 


389 
332 
236 

110 


84 


9 


24         25 

No  potatoes  . 
It  . 


868 
281 
196 
105 
37 


30 
81 
42 
9 
11 


No  potatoes. , 


II 


Average 
Yield  per  Acre 

of  Market- 
able PoUtoea, 

1898-1904. 


Average 
Yield  per  Acre 
of  Unmarket- 
able Potatoes, 
1898-1904. 


Bush. 
837 


187 

69 

6 


319 

227 

160 

57 

14 


Lbs. 


43 
68 

40 
10 


9 
51 

4 
56 
58 


Bush.     Lbs. 


51 
62 
48 
40 
18 


49 
53 
36 

47 
22 


31 
51 


29 
16 


21 
40 
88 

13 
13 


KIND  OF  SETS  TO  PLANT. 

The  condition  the  potatoes  are  in  at  planting  is  a  yery  important  factor  in  ob- 
taining a  maximum  crop  of  potatoes.  If  possible,  potatoes  should  be  prevented  from 
sprouting,  and  in  the  chapter  on  storing  the  crop  the  best  methods  of  keying  potatoes 
will  be  discussed.  When  the  set  is  planted  in  the  field  and  begins  to  sprout  the  young 
plant  gets  its  food  to  begin  with  from  the  parent  set.  It  also  utilizes  the  moisture 
in  the  set  and  in  a  dry  time  it  is  very  important  on  this  account  alone  to  have  sets 
well  charged  with  moisture.  When  potatoes  sprout  in  a  warm,  moist  cellar,  as  ibej 
so  often  do,  the  shoots  take  from  the  tubers  both  plant  food  and  moisture.  These 
shoots  are  broken  off  when  handling  the  potatoes,  and  hence  when  the  tubers  are 
cut  for  planting  they  are  not  in  the  best  condition  to  produce  a  good  crop  of  pota- 
toes. Careful  experiment  and  ordinary  observation  prove  that  the  second  shoots  which 
appear  are  not  so  strong  as  the  first  In  order  to  be  certain  that  when  the  sets  are 
cut  the  eyes  wiU  start,  a  good  practice  is  to  spread  the  potatoes  out  in  the  light  a  few 
days  before  cutting  them  until  the  eyes  starts  when  th^  may  be  cut  more  inteDigently. 
Experiments  conducted  by  the  Department  of  Agriculture  for  Ireland  in  1904,  witili 
main  crop  or  late  potatoes,  sprouted  as  described  in  this  bulletin  under  ^'Forcing 
Potatoes  for  Early  Market,''  showed  an  increase  of  2  tons  13  cwt.,  or  99  bushels  per 
acre  in  favour  of  sprouting  the  sets  before  planting.  This  is  a  large  increase  in  the 
general  crop. 

The  commonest  and  most  popular  experiments  which  have  been  conducted  with 
the  potato  are  those  which  deal  with  the  kind  of  sets  to  plant.  Shall  they  be  whole 
potatoes,  one  eye,  two  or  three  eye  pieces;  half  potatoes,  quarter  potatoes,  stem  ends, 
seed  ends,  or  one  of  the  other  many  kinds  of  sets  which  it  is  possible  to  use  t  These 
experiments  have  been  going  on  for  the  past  one  hundred  years  and  probably  much 
longer,  and  the  results  have  been  very  conflicting  in  many  particulars,  but  in  some  re- 
spects most  of  them  agree.  The  experiments  prove  that  all  other  things  being  equal 
the  larger  the  set  planted  the  larger  the  crop  will  be,  hence  large,  whole  potatoes  usu- 
ally give  the  largest  crop;  but  as  it  is  the  largest  crop  of  marketable  potatoes  at  a 
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minimum  cost  that  is  desired,  it  has  not  been  found  profitably  as  a  rule,  to  plant  larg« 
whole  potatoes.  The  more  sprouts  there  are  from  a  set  the  larger  the  proportion  of 
small  potatoes  is  likely  to  be,  as  the  plant  food  available  during  the  limited  time  the 
potato  vine  has  to  grow  is  not  usually  sufficient  to  bring  to  mariEotable  size  enough  of 
the  extra  tubers  produced  when  the  large,  whole  potatoes  are  planted.  Experiments 
were  begun  at  the  Central  Experimental  Earm  in  1889  and  were  continued  for  nine 
years  to  get  some  information  with  regard  to  the  best  kitid  of  sets  to  plant.  It  was 
found  that  when  large,  medium  and  small  whole  potatoes  were  compared  the  crop  de- 
creased in  proportion  to  the  size  of  the  potato  planted.  This  yaried,  however,  with 
difTerent  varieties.  A  large  potato  of  one  variety  with  a  few  eyes  might  not  yield  so 
well  as  the  medium  sized  potato  of  another  variety  which  had  many  eyes.  This  dif- 
ference in  results  also  occurred  when  the  potatoes  were  cut  into  pieces  of  a  certain 
weight  regardless  of  the  number  of  eyes,  a  set  of  a  variety  with  few  eyes  might  not 
yield  so  well  as  the  same  sized  set  of  another  variety  having  more  eyes.  The  conclu- 
sion reached  after  many  tests  is  that  the  most  economical  kind  of  set  to  use  is  one  with 
about  three  eyes  and  a  good  amount  of  flesh.  When  eyes  are  wide  apart  a  good  sized 
piece  of  flesh  can  be  obtained  with  one  eye  or  two  eyes,  but  sometimes  eyes  do  not 
sprout  and  many  misses  in  the  field  have  been  caused  by  using  sets  with  only  one  eye 
or  with  too  little  fiesh.  There  should  be  a  perfect  stand  of  potatoes  in  the  field  and  the 
surest  way  to  get  this  is  to  plant  sets  with  about  three  eyes,  although  often  good  re- 
sults are  obtained  from  sets  with  two  eyes,  and  even  one  eye,  if  proper  precautions 
are  taken.  If  the  potato  vines  are  frozen  after  appearing  above  ground,  there  will  be 
a  much  better  after-growth  from  sets  having  several  eyes.  As  a  larger  proportion  of 
the  sprouts  will  not  have  reached  the  surface.  The  crop  grown  from  the  seed  or  roso 
end  of  a  potato  will  be  earlier  than  that  from  the  stem  end,  but  there  will  usually 
be  a  larger  proportion  of  unmarketable  potatoes.  Both,  however,  should  be  used  in 
planting  for  the  main  crop.  There  is  only  one  thing  in  favour  of  sets  with  few  eyes, 
and  that  is  the  fewer  eyes  to  a  set,  as  a  rule,  the  smaller  proportion  of  unmarketable 
potatoes  there  will  be. 

At  the  Central  Experimental  Earm  the  practice  is  to  select  good  medium  to  largo 
potatoes,  true  to  type  if  possible,  and  make  four  sets  out  of  the  medium  sized  potatoes, 
cutting  lengthwise  and  then  across.  The  practice  of  using  small  potatoes  from  which 
to  make  the  sets  year  after  year  is  a  bad  one.  It  stands  4»  reason  that  the  better  deve- 
Icped  the  potatoes  are  the  stronger  will  be  the  shoots  from  them  and  the  larger  the 
crop.  An  interesting  experiment  was  conducted  by  Mr.  C.  A.  Zavitz,  Experimentalist, 
O.A.C.,  Guelph,  Ont.  Eor  eight  years  he  planted  large,  whole  potatoes,  medium  sized 
potatoes,  and  small,  whole  potatpes  side  by  side  and  each  year  he  used  for  seed  the 
large  potatoes  from  the  crop  produced  by  the  large  potatoes,  the  medium  sized  from  the 
medium,  and  the  small  from  the  small.  The  average  results  for  eight  years  were: 
large,  whole  potatoes,  199  bushels;  medium  sized,  whole  potatoes,  173  bushels;  small 
whole  marketable  potatoes,  116  bushels;  anof  very  small  unnuirketable  potatoes,  99 
bushels.  These  are  very  convincing  results  as  to  the  value  of  using  good  seed  year 
after  year. 

Condition  of  Sets  when  Planted, — ^Many  farmers  cut  their  potatoes  several  days 
or  perhaps  weeks  before  planting  time,  at  odd  times,  it  may  be,  or  during  inclement 
weather  when  they  cannot  work  outside.  In  another  experiment  conducted  by  Mr. 
Zavitz  for  eight  years  it  was  found  that  seed  planted  as  soon  as  it  was  cut  srielded  on  an 
average  eight  bushels  per  acre  more  than  where  they  were  left  implanted  for  four  or 
five  days.  At  the  Central  Experimental  Earm,  Ottawa,  it  was  found  that  leaving  the 
sets  uncovered  in  the  drills  for  from  one  to  two  days  lessened  the  yields  very  much. 
The  sets  covered  at  once  yielded  at  the  rate  of  308  bushels  18  pounds  per  acre;  left 
uncovered  one  day,  202  bushels  13  pounds ;  uncovered  two  days,  155  Fushels  48  pounds. 
It  will  be  seen  that  the  crop  was  reduced  almost  one-half  by  leaving  the  sets  exposed 
in  the  field  for  two  days.  The  variety  being  Early  Bose.  The  relative  yields  will 
depend  much  on  the  condition  of  the  weather.  The  first  day  the  sets  were  exposed  it 
was  sunny  and  warm,  the  second  was  cloudy  and  cool.  In  the  same  experiments,  pota- 
toes wfaidi  had  been  cut  for  one  month  and  left  in  the  root  house  were  compared  with 
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potatoes  cut  and  oovered  the  same  day.  Those  which  were  cut  and  covered  the  same 
day  yielded  308  bushels  18  pounds  per  acre,  those  which  had  been  cut  one  month  105 
bushels  45  pounds  per  acre,  a  difference  of  over  14:2  bushels  33  pounds  per  acre.  This 
experiment  was  not  continued  at  Ottawa,  hence  these  are  only  the  results  of  one  year. 
It  will  be  seen  from  the  foregoing  how  important  it  is  to  plant  fresh  seed.  IJn- 
fortunately,  owing  to  the  scarcity  of  labour,  farmers  often  have  to  cut  their  potatods 
when  they  can.  If  potatoes'  have  to  be  cut  several  days  before  planting  it  is  well  to 
know  the  best  way  to  keep  them.  It  has  been  found  that  by  coating  the  potatoes  as 
soon  as  cut  with  land  plaster  or  gypsum,  sets  will  keep  better  and  the  yields  be  in- 
creased. Even  coating  the  sets  with  land  plaster  when  freshly  cut  and  planting  im- 
mediately has,  according  to  experiments  conaucted  at  Ouelph,  given  an  increase  of  16*4 
bushels  per  acre.  The  principal  reason  of  this  increase  probably  is  that  the  coating 
with  land  plaster  prevents  evaporation  of  moisture  from  the  set,  thus  permitting  the 
young  plant  to  draw  more  moisture  from  il.  There  are  several  potato  cutters  on  tho 
market,  but  while  some  of  these  are  better  than  others,  the  most  satisfactory  way  is 
to  cut  by  hand. 


BEST  DEPTH  TO  PCAKT. 

It  is  important  to  know  the  most  economical  depth  to  plant  potatoes,  as  there  is  no 
doubt  that  different  depths  of  planting  will  give  different  results,  but  there  will  not 
be  the  same  results  on  all  soils.  The  yield,  however,  is  not  the  only  point  to  be  taken 
into  consideration,  the  question  of  labour  being  important  also.  While  shallow  plant- 
ing has  given  the  best  yields  at  Ottawa  in  loose,  sandy  loam  soil  the  most  economical 
depth  is  from  four  to  five  inches  for  good  loamy  soils  on  account  of  the  harrowing 
which  is  necessary  to  destroy  weeds  and  which  would  drag  out  sets  tvhich  were  planted 
shallower.  Sets  should  be  planted  deeper  in  soils  likely  to  dry  out  than  in  others 
more  retentive  of  moisture. 

An  experiment  has  been  conducted  for  seven  years  at  the  Central  Experimental 
Farm  in  planting  potatoes  at  different  depths  in  rows  2^  feet  apart  and  12  inches  apart 
in  the  rows.  The  sets  had  at  least  three  eyes  each  and  were  almost  uniform  in  size. 
The  soil  was  sandy  loam  every  year.  Level  cultivation  was  adopted  and  hence  very 
little  soil  was  thrown  on  the  potatoes  after  they  were  covered  at  planting  time.  The 
sets  were  covered  by  the  hoe,  the  work  being  very  carefully  done.  Notes  were  taken 
on  the  depths  at  which  the  tubers  were  formed  in  1899, 1900  and  1901,  and  it  was  found 
that  most  of  them  were  within  4  inches  of  the  surface  of  the  soil  even  where  the  sets 
had  been  planfed'  six,  seven  and  eight  inches  deep.  Where  the  sets  were  planted  les3 
than  four  inches  deep  nearly  all  the  tubers  were  found  between  that  and  the  surface 
of  the  soil.  This  test  was  begun  in  1898  and  in  the  following  table  the  average  results 
are  given.  The  average  is  for  six  years  only,  as  in  1903  the  severe  drought  spoile.1 
the  experiment  that  year.  The  yields  in  this  table  represent,  as  a  rule,  the  average 
from  the  yields  of  two  varieties.  E'jch  variety  was  planted  in  one  row  33  feet  in  length 
the  rows  in  the  experiment  being  30  inches  apart.  The  soil  was  dug  out  to  the  proper 
depth  with  a  spade  for  greater  accuracy. 

Experiment  in  Planting  Potatoes  at  Different  Depths  in  Sandy  Loam  SoU, 

Depth  of  Planting.  Averasre  Yield  per  Acre,  6  Years. 

Bush.  Lbs. 

1  inch 466  2 

2  inches 380  67 

8      "       405  19 

4  "  393  59 

5  "  387  20 

6  "  377  5 

7  "  307  20 

8  **  284  1 
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It  will  be  seen  from  the  table  that  the  potatoes  planted  only  one  inch  deep  gave 
by  far  the  largest  average  yield  In  every  year  of  the  six  of  which  the  average  is  given 
the  potatoes  planted  one  inch  deep  gave  the  highest  yields.  This  is  accounted  for  in 
several  ways.  The  first  inch  or  two  of  soil  in  spring  b  decidedly  warmer  than  that 
below,  hence  the  potatoes  sprouted  sooner.  When  the  potato  sprouted  so  near  the  sur- 
face, the  nodes  on  the  shoots  would  be  nearer  together  than  those  lower  down  and  as 
the  tuber  bearing  stems  are  produced  at  the  nodes,  the  more  nodes  there  were  the  more 
tubers  there  would  be  likely  to  be.  In  its  wild  state  the  potato  bears  the  tubers  near 
the  surface  of  the  ground.  While  there  were  a  few  more  potatoes  exposed  to  the  sun 
when  they  were  planted  only  one  inch  deep,  the  increase  in  yield  far  more  than  offset 
these  and  in  the  results  which  are  given  these  green  potatoes  were  not  weighed  with 
the  others  and  ai^  not  recorded  in  the  table.  The  sets  were  covered  about  one  and  a- 
half  inches  ipore  by  cultivation  during  the  season,^ so  that  they  were  eventually  two 
and  a-half  inches  deep.  It  must  be  borne  in  mind  that  these  results  were  obtained  in 
loose,  sandy  loam  soil.  In  stiff  soils  shallow  planting  might  not  have  given  as  good 
returns.  Much  of  the  success  of  shallow  planting  will  also  depend  on  the  moisture  in 
the  soil.  Shallow  planting  will  not  give  good  results  when  it  is  dry  at  planting  time. 
The  only  explanation  that  can  be  offered  for  the  sets  two  inches  deep,  producing  less 
than  those  three  inches  deep,  is  that  there  would  be  less  moisture  two  inches  deep  than 
at  three  inches  deep,  and  the  warmth  of  the  soil,  which  would  be  less  at  two  inches 
than  at  one  inch,  would  be  more  than  offset  by  this  less  amount  of  moisture.  From 
three  inches  in  depth  the  yields  decrease  regularly. 

From  the  results  obtained  it  would  seem  clear  that  where  early  potatoes  are 
wanted  the  sets  should  be  planted  shallow  in  the  warm  soil.  Although  the  best  re- 
sults have  been  obtained  in  sandy  loam  soil  which  was  well  supplied  with  moisture 
by  planting  only  one  inch  deep,  this  method  is  not  recommended  for  general  field 
culture.  Unless  the  surface  of  the  soil  is  kept  loose  and  free  from  weeds,  the  potato 
(crop  will  not  be  large.  In  order  to  kill  a  large  proportion  of  the  weeds  which  grow, 
the  ground  should  be  harrowed  once  or  tw^ce  before  the  potatoes  come  up  or  just  as 
they  are  coming  up,  and  if  the  s^^ts  were  only  one  inch  deep  they^  would  be  dragged 
out,  hence  from  4  to  5  inches  -is  the  most  satisfactory  depth  to  plant 

Distance  Apart  to  Plant. — ^It  is  important  to  know  the  most  econon)[ical  distance 
/ipart  to  plant  the  sets,  so  as  to  get  the  largest  yields  with  the  least  amount  of  seed, 
^hose  varieties  which  have  small  tops  may  be  planted  a  little  closer  than  those  kinds 
:which  are  more  vigorous.  At  the  Central  £xi>erimental  Farm  an  experiment  has  been 
inducted  for  eight  years  to  determine  the  most  economical  distance  apart  in  the 
rows  to  plant  varieties  of  average  vigour,  and  in  the  following  table  results  are  givsn. 
The  table  gives  the  average  of  seven  years  only  a»  the  very  severe  drought  of  1903  in- 
terfered with  the  experiment  that  season.  In  most  cases  the  results  are  based  upon 
the  average  of  two  varieties  each  year,  each  grown  in  one  row  33  feet  in  length. 

EXPERIlfEMTa  IN  PLANTINa  POTATOES  AT  DIFFEREKT  DISTANCES  APABT. 


• ^ 

Distance  apart  of  sets. 

Seed  Required  per 
Acre. 

1 

Average  yield  per 
Acre  7  years. 

Average  yield  per 

Acre  after  ]>educting 

Seed. 

10  ineliefl  anart 

Bushels. 

85 
29 
26 
22 
19 

Bush.        Lbs. 

345              8 
350            16 
353            53 
323            51 
267            48 

Bush.        Lbs. 
810              8 

12           »            

X9                     M                        ••■•■■•••■             ••• 

IG           

18           

821            16 
328            53 
801            51 

248             48 

It  will  be  seen  from  the  above  table  that  after  deducting  the  seed  used,  the  net 
average  yield  is  greatest  from  .the  sets  planted  14  inches  apart    It  is,  therefore,  recom- 


mended  to  plant  most  varieties  of  potatoes  from  12  to  i4  incbea  apart  in  tho  tdwi. 
The  amount  of  seed  used  in  thia  ezperimeait  m&7  appear  ezceaBira  to  many  farmer! 
who  cut  to  one  and  two  eyes,  but  at  the  Central  Experimental  Farm  it  has  been  found 
best  to  use  sets  with  a  liberal  amount  of  flesh.  From  our  own  experience  and  the 
experience  of  others,  the  best  distance  between  the  rows  is  30  inches,  or  just  enoui^  to 
permit  of  easy  cultivation.  Where  potatoes  are  ridged  it  may  be  advisable  to  have  the 
TOWS  a  little  wider  apart. 

PLANTINO  AND  OOVERtKO. 

The  best  method  of  bringing  the  land  into  good  condition  having  been  discussed, 
also  the  time  to  plant,  kinds  of  sets  to  use,  depth  and  distance  apart  to  plant,  it  re- 
mains before  taking  up  the  question  of  cultivation  to  say  something  about  the  actual 
planting  itself.  A  common  method  among  farmers  is  to  open  the  furrows,  drop  seta 
by  hand  and  close  the  furrows  with  en  ordinary  plough.  This  is  not  the  best  way. 
A  better  plan  is  to  open  the  furrows  with  the  double  mould  board  plough,  making  them 
deep  enough,  so  that  when  the  potatoes  ere  covered  and  the  soil  levelled  the  seta  will  be 
from  four  to  five  inches  below  the  surface.  The  furrows  may  also  be  covered  with 
this  implement.  When  covered  with  either  of  these  ploughs  the  soil  should  he  levelled 
afterwards  with  the  smoothing  harrow.  Some  good  growers  use  an  implement  with 
two  concave  discs  for  opening  and  closing  the  furrows,  as  where  clover  is  ploughed 
under  it  is  sometimes  dragged  out  when  the  furrows  are  made  with  the  plough. 

The  most  satisfactory  method  of  planting,  however,  for  one  with  a  fairly  large 
or  large  area  to  cover,  is  with  the  potato  planter,  of  which  there  are  several  good  ones 
now  on  the  market.  The  planter  in  the  illustration  is  the  Aspinwall  planter,  mada 
by  the  Aspinwall  Manufacturing  Company,  Jackson,  Mich. 


Potato  Puvktkr. 

The  potato  planter  makes  the  row,  opens  the  furrows,  plants  or  iiopg  the  sets^ 
covers  them  and  applies  commercial  fertilizers  at  the  same  time  if  desired.  To  do 
as  much  by  hand  would  require  a  span  of  horses  and  a  men  to  open  the  furrows  with 
a  plough,  three  men  or  boys  to  plant,  and  one  man  to  scatter  the  fertiliner;  and  a 
span  of  hoises  and  a  man  with  a  double  mould  board  plough  to  cover  the  sets.  Thers 
is  a  great  advantage  in  using  the  planter  as  there  is  no  trouble  with  the  clorn,  and 
in  a  dry  time  the  results  from  planting  with  a  planter  are  much  better  than  by  open- 
ing furrows  and  covering  with  the  plough,  as  the  set,  when  planUng  is  done  with  th» 
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planter,  is  brought  closer  in  contact  with  tlio  aoil  and  prevented  from  diTing  ont. 
In  1003,  when  there  was  a  ver;  sereie  drouf^t,  the  writer  beard  of  a  case  near  Hont- 
real  where  in  a  field  of  potatoes  planted  with  a  planter  there  waa  practically  a  perfect 
ktand,  while  a  field  of  a  neighbour  just  over  the  fence  plnnted  hj  hand  and  covered 
with  a  plough  was  practicallf  a  failure.  If  the  planter  is  properly  watched  there  will 
be  few  if  any  misses  from  sets  not  being  dropped.  In  a  very  dry  time  when  ihere  ifl 
ganger  of  the  seta  drying  up,  it  is  wise  to  roll  tbe  land  before  the  potatoes  are  up, 
loosening  it  again  with  the  harrow  as  soon  as  there  is  rain. 

CULTIVATION. 

Tbe  success  of  the  potato  crop  depends  in  a  large  measure  on  tbe  kind  of  cultiva- 
tion given.  Ko  matter  how  much  tbe  land  has  been  manured  and  how  carefully  the 
sets  have  been  planted,  if  tbe  soil  is  allowed  to  become  hard,  the  weeds  permittesi  tj 
grow  apace,  and  moisture  lost,  which  oould  be  saved,  the  crop  will  be  ver?  much  re- 
duced. A  few  days  after  the  sets  have  been  covered  by  the  plough  and  before  th> 
plants  have  been  above  ground,  but  not  until  the  weed  seeds  have  germinated,  the  soil 
should  be  harrowed  with  the  smoothing  barrow  to  level  it  and  to  kill  the  myriads  of 
weeds  which  usually  germinate  about  that  season  of  the  year.  If  possible^  the  soil 
should  be  harrowed  twice  before  the  potatoes  are  far  enough  up  to  be  injured.  If  two 
harrowings  are  given  there  should  be  little  trouble  from  weeds  afterwards,  and  harrow- 
ing is  a  much  more  economical  way  of  getting  rid  of  them  than  by  hand  ho^ng.  As 
soon  as  tbe  potatoes  are  far  enough  up  so  that  tbe  rows  can  be  readily  distinguished; 
tbe  cultivator  should  be  put  in  and  the  soil  loosened  between  the  rows  to  as  great  n 
depth  as  possible  the  first  time  and  as  near  tbe  sets  as  it  is  safe  to  go  vrithout  disturbing 


CUI.TIVATOE. 

tl'em,  so  aa  to  loosen  the  soil  for  too  tubers.  All  future  cultivations  should  be  quits 
shallow  to  prevent  injury  to  the  roots  and  tubers.  The  soil  should  be  cultivated  every 
week  or  .ten  days,  depending  on  tbe  weather,  the  object  being  to  keep  the  surface  soil 
loose  until  tbe  tops  meet  well  between  the  rows.  If  the  soil  becomes  baked  evaporation 
of  moisture  will  be  very  rapid.  From  five  to  six  cultivations,  or  even  more,  are  none 
too  many  and  it  will  be  found  that  the  crop  usually  increases  in  proportion  to  tbe  num- 
ber of  cultivations.  A  very  careful  series  of  experiments  to  determine  tbe  value  (rf 
cultivation  was  carried  on  by  Prof.  L  P.  Roberts,  late  director  of  the  Cornell  Ezpeii- 
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xnent  Station.  In  one  experiment  the  yield  from  six  cultiyations  was  344*8  busheby 
and  from  three  cultivations  303*3  bushels  or  a  difference  of  41*6  bushels.  In  another 
case  the  yield  from  a  plot  cultivated  six  times  was  310*5  bushels,  and  from  a  plot  culti- 
vated three  times,  269*6  bushels,  or  a  difference  of  40*9  bushels. 

Conservation  of  moisture  ia  very  important  in  growing  potatoes  and  thorough 
cultivation  is  one  of  the  best  ways  to  retain  moisture.  The  potatoe  vines  should  nof 
suffer  from  drought,  as  they  often  do  in  the  middle  of  eununer,  if  the  soil  were  pro- 
perly prepared  to  begin  with  and  well  cultivated  during  the  early  part  of  the  season. 
The  vines  must  be  kept  growing  thriftily  from  the  time  they  appear  above  ground 
until  autumn  if  a  maximum  crop  ia  to  be  obtained.  If  growth  is  checked  in  the  middle 
of  summer  the  crop  suffers  and  the  tubers  when  they  start  to  increase  in  size  when  tho 
rains  come  are  very  likely  to  become  misshapen.  The  accompanying  cut  represents 
a  Planet  Junior  cultivator.    A  g^ood  cultivator  is  very  essential  in  growing  potatoes. 


LEVEL  VERSUS  RIDGE  CULTURE. 

The  ridging  of  potatoes  is  an  old  method  and  is  the  practice  usually  followed  in 
Great  Britain  and  Europe  at  the  present  time  ahd  also  in  America,  althougfi  level  cul- 
ture has  been  growing  in  favour  in  America  during  the  past  fifteen  or  twenty  years. 
Kidging  was  proba'bly  adopted  in  the  first  place  for  the  main  purpose  of  affording  good 
drainage,  as  in  moist  climates  it  is  important  to  not  have  the  potatoes  in  soil  which  is 
very  wet.  Soil  is  also  warmer  when  ridged  and  in  cool  or  moderately  cool  climates  the 
increase  in  the  warmth  of  the  soil  by  ridging  is  favourable  to  the  crop.  The  condition 
for  the  development  of  shapely  tubers  is  also  better  in  the  loose  gipund  which  the 
moulding  up  of  the  soil  affords.  Potatoes  are  dug  much  easief  in  soil  which  is  ridge  1 
than  where  level  culture  is  adopted. 

Many  farmers  owing  to  lack  of  help  and  sometimes  through  -lack  of  knowledge, 
give  no  further  attention  to  their  potato  crop  after  the  beetles  are  killed  and  when  hay- 
ing begins,  and  as  an  end  to  the  culture  for  the  season  they  ridgo  tip  just  before  haying: 
There  is  no  doubt  some  advantage  in  ridging  over  leaving  the  soil  level  when  such  con- 
ditions prevail,  as  the  ridging  will  give  the  tubers  loose  soil  to  develop  in,  while  the  soil 
would  soon  get  hard  if  left  flat  and  not  cultivated. 

There  are  districts  in  Canada  where  the  climatic  conditions  in  summer  are  not 
very  unlike  those  in  Great  Britain.  In  such  districts  ridging  will  probably  as  a  rule 
give  better  results  than  level  culture.  There  are,  however,  large  areas  where  droughts 
are  liable  to  occur  and  where  conservation  of  moisture  is  a  very  important  factor  in 
obtaining  a  good*  crop.  In  such  districts  the  best  results  will  probably,  us  a  rule,  bi 
obtained  if  thorough  and  deep  working  of  the  soil  be  given  and  by  adopting  level  cul- 
ture. The  reason  is  easily  apparent.  The  evaporation  of  moisture  is  not  as  great  from 
level  soil  as  from  soil  in  ridges.  Few  experiments  seem  to  have  been  tried  for  com- 
paring level  vrith  ridge  culture,  but  in  the  drier  parts  level  culture  had,  as  a  rule,  given 
the  best  results.  It  should  be  clearly,  understood,  however,  that  unless  the  soil  is  well 
worked  the  better  conditions  of  the  soil  for  the  development  of  tubers  when  it  ie  ridgel 
will  offset  the  advantages  of  retaining  more  moisture  by  level  culture.  An  experiment' 
has  been  conducted  at  the  Central  Experimental  Farm  for  four  yearo  for  the  purpose 
ol  comparing  level  with  ridge  culture  in  the  soil  at  the  Farm  which  is  an  almost  ideal 
■oil  for  potatoes,  being  a  friable  sandy  loam  which  does  not  dry  out.  In  1900,  190i 
and  1902  two  varieties  were  used  in  this  test  the  Everett  and  Carman  No.  1  in  1900, 
and  Early  Sunrise  and  Carman  No.  1  in  1901  and  1902.  In  1904  Carman  No.  1,  Bur- 
naby  Mammoth,  Maule's  Thoroughbred,  Eeeve's  Bose,  Prolific  Bose,  and  Canadian 
3eauty.  The  average  yield  per  acre  of  all  the  varieties  under  test  is  given  in  the 
results  for  each  year: 
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Method  of  Culture 

1900. 

190L 

1900. 

1904. 

Averago  4 
Years. 

Level 

Kidge 

Bush.    Lbs. 

543         23 
555         87 

Bush.    Lbs. 

874          7 

414           4 

Bush.    Lbs. 

457         86 
518         15 

Bush.     Lbs. 

419         28 
893         48 

Bush.    Lbs. 

448         88 
470         26 

Average  yield  per  acre  in  favour  of  ridging,  21  bushels  48  pounds. 

This  experiment  resulted  in  21  bushels  48  pounds  in  favour  of  ridge  culture  in 
the  moist,  sandy  loam  at  Ottawa.  There  was  only  one  summer  out  of  the  four  which 
was  dry,  and  that  was  in  1901,  but  that  year  ridging  gave  an  increase  of  practically 
40  bushels  per  acre  more  than  level  'culture.  In  1904,  the  only  year  when  level  culture 
gave  the  best  results,  three  qut  of  the  six  varieties  gave  best  results  from  ridging. 
Purther  experiments  in  this  direction  are  necessary. 

It  would  be  advisable  for  each  fanner  to  try  for  himself  whether  level  or  ridge 
culture  gives  the  better  results  under  the  conditions  on  his  farm. 

Mulching  Potatoes. — ^No  systematic  experiments  have  been  conducted  at  the  Cen- 
tral Experimental  Parm  in  mulching  potatoes,  but  this  method  has  been  tried  by  a 
number  of  experimenteis,  some  of  whom  report  favourably  and  some  unfavourably 
on  it.  In  some  cases  heavy  yields  have  been  recorded  by  mulching.  The  condition  of 
the  soil  has  veiy  much  to  do  with  succees  or  failure.  If  potatoes  are  mulched  early  in 
the  season  the  soil  may  be  kept  too  cold  making  the  conditions  bad  for  the  develop- 
ment of  a  good  crop  of  tubers.  To  mulch  heavily  enough  to  save  all  cultivation  by 
preventing  weeds  from  growing  and  conserving  moisture,  requires  too  much  material 
and  is  not  profitable.  The  best  and  most  economical  results  are  obtained  by  mulching 
lightly  between  the  rows  after  the  last  possible  cultivation.  This  will  help  very  much 
to  conserve  moisture  in  a  dry  time.  -  Very  good  yields  are  sometimes  obtained  by 
simply  preparing  the  ground  thoroughly,  laying  the  sets  on  the  surface  and  then 
mulching  with  straw.  Very  shapely  tubers  of  large  size  are  sometimes  obtained  in 
this  way.  In  new  settlements  where  the  soil  is  shallow  and  difficult  to  work  fair 
crops  might  be  obtained  by  mulching  in  this  way. 


FORCINQ   POTATOES   FOB   EABLT    HAI^KET. 

Where  there  is  a  demand  for  early  potatoes  it  is  important  for  the  potato  gnawer  to 
know  how  he  can  hasten  the  development  of  the  tubers,  as  the  sooner  the  potatoes  are 
on  the  market  in  good  condition  the  more  money  he  will  make  out  of  them  as  a  rule. 
The  method  usually  adopted  by  the  best  growers  is  to  use  an  extra  early  variety  and 
^  sprout  \  the  potatoes  before  planting.  Medium-sized  tubers  are  selected  before  they 
have  begun  to  sprout  and  placed  in  single  layers  in  shallow  boxes  or  trays  with  the 
seed  end  up.  The  boxes  are  then  put  in  a  bright,  airy,  cool  plac^  where  the  tempera* 
ture  is  low  enough  to  prevent  sprouting.  After  a  few  days  the  potatoes  will  turn 
green  and  the  skin  becomes  much  tougher  than  before  the  potatoes  were  exposed.  The 
potatoes  are  now  given  a  little  more  heat,  but  still  kept  in  a  bright^  airy  place.  From 
the  seed  end  will  now  develop  two  or  three  strong  sprouts  and  the  meaning  of  exposing 
the  potatoes  at  first  to  toughen  the  skin  is  now  apparent,  for  most  of  the  eyes  do  not 
start  and  practically  the  whole  strength  of  the  potato  is  concentrated  In  a  few  sprouts 
at  the  end.  This  is  what  is  desired,  as  the  fewer  sprouts  there  are  the  larger  propor- 
tion of  marketable  potatoes  there  will  be.  If  the  potatoes  are  given  plenty  of  light 
and  the  place  where  they  are  kept,  fairly  cool,  the  sprouts  will  become  very  sturdy 
and  strongly  attached  to  the  tub^  and  will  not  be  broken  off  in  handling  unless  very 
carelessly  used.  Tubers  will  develop  more  quickly  from  sprouts  made  slowly  in  a 
bright^  cool  place  than  from  sprouts  which  have  grown  rapidly  in  a  dark  place,  and 
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iurthermoie,  the  yields  will  be  much  heavier.  Potatoes  which  sprout  in  the  dark  are, 
moreover,  very  difficult  to  handle  as  the  sprouts  break  off  very  easily.  It  is  not  absolutely 
necessary  to  place  the  potatoes  with  the  eeed  ends  up  as  very  satisfactory  results  are  ob- 
tained when  potatoes  are  emptied  indiscriminately  into  shallow  boxes  or  trays  and 
then  treated  as  already  described.  The  sprouts  should  be  about  two  inches  in  length 
at  time  of  planting.    If  longer  the  sets  are  more  difficult  to  handle. 

The  warmest  and  best  drained  soil  that  can  be  obtained  should  be  used  for  extra 
early  potatoes  and  the  sets  should  be  planted  shallow  so  that  they  will  get  the  advan- 
tage of  the  heat  from  the  surface  soiL  The  potatoes  are  planted  whole  as  they  do  not 
rot  as  rea'dily  as  cut  pieces,  and  the  sprouts  also  have  more  to  draw  on.  The  sprouts 
are  of  course  left  uppermost  when  the  potato  is  planted.  As  most  extra  early  varie 
tics  have  email  tops  the  sets  may,  as  a  rule,  be  planted  a  little  closer  than  for  the  main 
crop. 

By  planting  the  potatoes  whole  quite  a  large  quantity  of  seed  per  acre  is  used, 
some  growers  using  as  much  as  40  bushels,  but  this  is  much  more  than  offset  by  the 
early  and  increased  crop.  The  potatoes  are  planted*  just  as  soon  as  the  soil  is  dry 
enough  to  work,  and  there  is  no  danger  of  very  severe  frost,  but  as  considerable  risk 
has  to  be  taken  from  frost  everything  possible  should  be  done  to  prevent  the  youni; 
plants  from  'being  frozen.  A  very  good  plan,  if  there  is  danger  of  frosty  is  to  plough 
a  light  furrow  turning  a  little  soil  over  the  plants  which  as  a  rule  will  be  sufficient 
to  protect  them.  This  may  be  removed  afterwards  with  the  harrow  or  in  some  other 
way.  Moderate  ridging  is,  as  a  rule,  better  than  level  cultivation  in  growing  extra 
early  i)otatoes  in  Ontario  and  Quebec,  as  the  soil  is  rendered  warmer  and  the  develop- 
ment of  the  tubers  hastened. 

Rate  of  Development  of  Tubers^  showing  importance  of  keeping  Potato  Tops 
Green, — ^No  more  striking  proof  is  afforded  of  the  importance  of  keeping  the  potato 
tope  green  and  the  plants  growing  thriftily  well  into  the  month  of  September  than  the 
results  obtained  by  Prof.  L.  R.  Jones,  of  the  Vermont  Agricultural  Experiment  Station, 
by  digging  potatoes  at  different  dates  and  estimating  the  yield  per  acra  This  experi- 
ment is  recorded  in  Bulletin  No.  72  of  the  Vermont  Station.  It  is  a  simple  experi- 
ment and  one  which  every  farmer  should  try  for  himself.  Following  is  the  table  show- 
ing the  results  obtained : — 


YIELD  OF  TUBERS  AT  DIFFERENT  DATES — ^WHITE  STAR  POTATOES,  PLANTED  MAT  20. 


Date  of  Digging. 

Total  Yield  per 
Acre. 

Yield  of  Marketable 
Size. 

Average  Size  of 
Tubers. 

AagQ8t2 

12 

22 

SeDtembor  1 

Bnshelt. 

58 
115 
290 
304 
356 
379 

Bushels. 

30 

75 
163 
234 
303 
353 

Ounces. 

3-7 
4*4 

12 

52 

22 

57 

It  will  be  seen  that  1*29  bushels  per  acre  of  marketable  potatoes  developed  during 
the  month  of  September.  In  the  provinoe  of  Ontario  many  fields  of  potatoes  are  dry 
and  brown  by  September,  either  through  lack  of  cultivation  or  from  disease.  Not 
only  is  the  yield  of  potatoes  much  increased  by  keeping  the  vines  green  well  into  Sep- 
tember, but  the  quality  of  the  potatoes  is  much  improved  also.  When  potatoes  era 
killed  early  in  the  season,  many  of  the  tubers  are  immature.  In  a  previous  chapter  we 
have  tried  to  show  the  importance  of  good  cultivation  in  maintaining  a  vigorous 
p:rowth  through  the  early  part  of  the  season,  in  the  following  chapter  on  Insects  and 
Diseases  it  will  be  shown  how  the  tops  may  be  kept  green  through  the  latter  part  of 
Ihe  season. 
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INSECTS  AND  FUNGOUS  DISEASES 

• 

In  some  parts  of  Ganafda  injuriow  insects  and  fungous  diseases  of  the  potato  are 
pi'actically  unknown,  but  in  the  proyinces  of  Ontario  and  Quebec  both  are  yery  de- 
structive. The  leaves  of  the  potato  vine  must  be  kept  intact  and  in  a  thrifty  condi- 
tion if  a  maximum  crop  is  to  be  obtained^  and  both  insects  anc^  diseases  should  and 
can  be  fought  and  conquered  if  the  well-known  and  thoroughly  tested  preventatives 
and  remedies  are  used.  It  is  not  necessary  in  a  bulletin  of  this  kind  to  mention  all  the 
injurious  insects  and  fungous  diseases  to  which  the  potato  is  subject,  but  the  important 
ones  are  herewith  discussed. 

Colorado  Potato  Beetle  (Doryphora  decemlineaia.  Say.). — This  is  such  a  well- 
known  insect  that  it  need  scarcely  be  described.  It  may  be  well,  however,  to  give  its 
life  history  for  the  benefit  of  those  who  do  not  know  it.  The  mature  beetle  hibernates 
in  winter  and  begins  to  fiy  early  in  the  spring.  As  soon  as  the  first  leaves  of  the  potato 
appear  above  ground,  the  beetles  fly  to  them  and  soon  lay  their  yellow  eggs  in  clusters 
on  the  under  side  of  the  leaves.  In  about  a  week  the  young  beetles  or  larvae  appear 
end  b^n  to  devour  the  foliage  with  a  rapidity  which  is  only  too  well  known.  The  last 
brood  of  lame,  which  disappear  into  the  soil  before  severe  frost,  pupate  there,  remain- 
ing in  the  ground  in  the  form  of  perfect  insects  imtil  the  following  spring.  Fortu- 
nately there  are  good  remedies  for  this  insect  in  Paris  e^reen  and  other  insecticides. 
The  importance  of  preserving  the  foliage  as  nearly  intact  as  possible  has  already  been 
impressed  on  our  readers.  It  is  well  known  that  the  loss  in  a  crop  where  the  vines  have 
been  allowed  to  be  devoured  by  potato  beetles  is  enormous,  sometimes  the  crop  being 
scarcely  worth  digging.  The  longer  the  spraying  is  delayed,  the  g^reater  loss  there  will 
be.  If  cheap  help  can  be  obtained  it  will  be  advisaible  to  spray  the  vines  when  they  are 
quite  small,  or  pick  ofi  the  old  beetles  before  they  have  deposited  their  eggs,  but  if  help 
is  scarce  it  may  not  be  possible  to  do  this,  and  the  temptation  to  leave  the  old  '  bugs  * 
alone  is  great,  as  they  do  little  injury  to  the  foliage.  Unfortunately  on  ^  perhaps  the 
majority  of  f arms^  nothing  is  done  to  destroy  the  potato  beetles  until  the  foliage  is 
noticed  partly  eaten.  This  is  too  late.  By  the  time  the  Paris  green  takes  effect  the 
vines  are  badly  injured  and  the  future  crop  much  lessened.  Potato  growers  should  not 
wait  until  the  vines  are  injured,  but  should  be  on  the  look  out  for  the  young  *  bugs,' 
and!  as  soon  as  they  appear  an  application  of  some  good  insecticide  should  (be  made.  As 
the  eggs  are  not  all  laid  at  the  same  time,  the  larvaB  do  not  hatch  all  at  the  same  time, 
and  it  is  usually  necessary  to  spray  several  times  before  they  are  all  killed.  As  it  ii 
important  to  kill  the  beetles  as  soon  as  possible  an  insecticide  which  wiU  act  quickly  u 
desirable  and  also  one  that  will  adhere  to  the  foliage.  The  cheapest  and  best  insecti- 
cide is  Paris  green,  which  should  be  applied  in  the  proportion  of  8  ozs.  Paris  green  to 
40  gallons  of  water  with  about  4  ozs.  of  lime  to  neutralize  the  efPect  of  'free  arsenic  on 
t]ie  foliage.  Four  ounces  of  Paris  green  to  40  gallons  of  water  will  kill  the  insects, 
but  does  not  act  as  quickly  as  eight  ounces.  If  applied  dry,  a  good  proportion,  is  1  lb. 
Paris  green  to  50  lbs.  slaked  lime,  land  plaster  or  any  perfectly  dry  powd'er.  The  dry 
mixture  should  be  applied  when  the  vines  nre  wet,  so  that  it  will  adhere  better.  There 
are  strong  advocates  for  both  the  wet  and  the  dry  mixtures.  Wet  mixtures  may  be  put 
on  at  any  time  when  the  weather  is  fine,  'but  if  best  results  are  to  be  obtained  dry  mix- 
tures should  be  applied  only  when  the  dew  is  on  the  foliage.  If  the  dry  mixture  is  put 
on  when  the  foliage  is  moist  it  will  adhere  better  than  the  wet  mixture  and  will  also 
be  more  evenly  distributed.  Bug  Death,  dry  and*  also  in  the  proportion  of  1  lb.  to  3 
gallons  of  water,  has  been  found  a  good  insecticide,  but  is  more  expensive  than  Paris 
green.  Arsenate  of  lead  also  gives  good  results,  but  as  a  rule  is  not  as  economical  tj 
use  as  Paris  green. 

The  Cucumber  Flea-beetle  (Epitrix  cucumeris,  Harr.). — This  little  insect  fre- 
quently does  much  harm  to  the  potato  crop,  and  being  so  small,  is  often  not  seen,  but 
the  result  of  its  depredations  will  be  found  in  the  many  email  holes  which  may  be 
noticed  in  the  leaves  and  in  the  lessening  of  the  crop  on  this  account. 

In  his  report  for  1901,  Dr.  James  Fletcher,  Entomologist  and  Botanist  of  the  Do- 
minum  Eaq;>erimental  Farms,  writes  tha  following  regarding  this  insect: — 
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'  This  minute  beetle,  which  does  not  exceed  one-twentieth  of  an  inch  in  length, 
18  black,  covered  with  short  fuscous  hairs,  and  is  much  more  frequently  complained  oi 
as  a  potato  pest  than  as  an  enemy  to  any  other  crop.  It  is  sometimes  in  the  hot  dry 
eunmiers,  one  of  the  worst  enemies  of  the  potatio,  eating,  many  small  holes  through  the 
leaves  and  rediicing  them  so  much  that  they  are  unable  to  perform  their  functions. 
Beports  of  injury  ha^e  been  received  from  Vancouver  Island  and  several  places  in  On* 
tario.  The  best  remedy  for  this  insect  appears  to  be  spraying  the  vines  with  Bordeaux 
mixture  and  Paris  green.  This  treatment  has  given  far  better  results  than  spraying 
with  Paris  green  alone.  The  practice,  too,  of  spraying  potatoes  with  Bordeaux  mixture 
is  also  an  excellent  one  being  an  effective  preventive  of  the  Early  Blight,  as  well 
as  the  much  more  destructive  Potato  Hot  or  Late  Blight.' 

It  is  found  that  the  parts  of  the  leaves  which  are  injured  by  the  Flea  Beetle  maka 
suitable  lodging  places  and  points  for  germination  of  the  spores  of  the  Early  and  pos- 
sibly the  Late  Blight.  We  believe,  as  recommended  in  the  above  quotation,  that  keep- 
ing the  vines  covered  with  Bordeaux  mixture  and  Paris  green  is  the  best  preventive  in 
this  case. 

The  Earlt  Buqht  or.  Leaf  Spot  Disease  (^Altemaria  Solani  (E.  &  M.)  Jones  & 
Grant).  This  disease  was  known  until  recent  years  by  the  name  of  Macro8]^orium 
£foZam,,E.  &  M.,  but  through  the  investigations  of  Prof.  L.  R.  Jones,  Botanist  of  thi 
Vermont  Experiment  Station,  the  name  has  been  changed  to  AUemaria  Solani.  Thj 
Early  Blight  is  not  nearly  as  destructive  as  the  Late  Blight,  and  does  not  cause  the  rot- 
ting of  the  potatoes.  It  is  most  destructive  in  dry  seasons  or  in  n^lected  fields  where 
the  plants  are  not  making  thrifty  growth,  developing  much  more  rapidly  on  foliaga 
which  is  not  vigorous  than  on  that  which  is  healthy.  Fields  of  potatoes  which  appear 
to  have  ripened  prematurely  or  very  early  are  frequntly  brought  into  this  condition  by 
the  Early  Blight.  It  usually  begins  to  appear  early  in  July  and  is  sometimes  taken  for 
the  Late  Blight.  This  disease  apeais  in  spots,  having  conoentrio  rings  irregularly 
over  the  leaf,  qidte  in  contra^  with  the  Late  Blight  which  is  usually  observed  first  in 
large  patches  on  the  leaf.  The  spots  of  the  Early  Blight  gradually  enlarge  and  unite 
when  several  spots  will  form  quite  a  large  area.  When  these  spots  extend  to  the  mar- 
gin of  the  leaf  it  causes  the  edge  to  curl  up,  giving  it  somewhat  the  same  appearance 
as  Tip  Bum  or  Scald,  and  finally  the  whole  leaf  may  wither  and  dry  up,  ^followed  by 
the  death  of  the  potato  plant  While  this  disease  is  called  the  Early  Blight,  it  occurs 
late  in  the  season  as  well  as  early  and  may  be  found  in  an  active  condition  during  tlie 
month  of  September. 

This  disease  spreads  by  means  of  spores,  which  alight  on  the  leaves,  germinate  and 
penetrate  the  epidermis  and  breathing  pores.  The  disease  then  permeates  the  tissues 
of  the  plant  and  new  spores  are  again  borne  in  a  short  time.  The  disease  is  carried 
over  winter  in  the  dead  potato  stalks. 

Prevention  and  Remedy. — The  treatment  of  this  disease  is  preventive  rather  thaa 
remedial.  The  vines  should  be  kept  covered  with  Bordeaux  mixture  from  the  middle  oi 
July  until  the  end  of  the  season.    It  is  a  good  plan  to  bum  the  stems  after  digging. 

Late  Bught  or  Rot  {Phytophihora  infestans,  D.  By.). — ^Although  much  of  the 
premature  killing  of  potato  vines,  is  due  to  the  Early  Blight,  which  is  frequently  mis- 
taken for  the  Late  Blight,  the  latter  is  by  far  the  most  serious  disease,  as  it  spreads 
with  much  greater  rapidity  and  in  addition  to  the  killing  of  the  tops  causes  the  rotting 
of  the  tubers.  The  life  history  of  this  disease  was  described  in  1846,  and  little  more 
is  now  known  regarding  it  than  at  that  time. 

The  disease  passes  the  winter  in  the  tubers  and  is  taken  to  the  field  in  them  and  i3 
planted  with  the  eets.  When  the  vines  begin  to  grow  it  starts  to  develop  also  and  grows 
up  through  the  tissues  of  the  potato  stems.  During  the  latter  part  of  July  or  early  in 
August  it  produces  on  the  under  sides  of  the  leaves  myriads  of  tiny  spores  which  in  the 
mass  have  a  froet-like  appearance.  These  spores  make  the  ^ rust'  stage  which  is  caused 
by  the  leaf  tissues  drying  up  where  the  spores  have  been  feeding  on  them,  leaving  dark 
brown  spots.  It  is  at  this  stage  that  future  infection  takes  place,  as  the  spores  being 
carried  rapidly  by  wind  alight  on  the  foliage,  germinate,  develop  and  in  a  very  short 
time  destroy  the  leaves.    The  disease  spreads  with  such  rapidity  that  in  a  few  days  tlie 
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tops  in  the  whole  field  are  destroyed.  Infection  of  the  tubers  is  supposed  to  take  place  in 
two  ways.  In  the  first  place  by  the  disease  spreading  through  the  plant  and  by  means 
of  the  underground  stems  reaching  the  tubers ;  and  secondly  by  the  spores  being  washed 
below  the  surface  of  the  ground  and  reaching  the  tubers,  infecting  them,  and  if  tha 
conditions  are  favourable  for  the  development  of  the  disease  causing  them  to  rot.  Thij 
latter  means  of  infection  seems  to  be  conclusively  proven  by  some  experiments  carried 
on  in  Denmark  by  J.  L.  Jensen,  Director  of  Bureau  Ceres  in  Copenhagen.  The  re- 
sults of  his  ezi)eriments  were  published  in  1882  in  a  little  book  called  ^  How  to  Over- 
come the  Potato  Disease  by  a  Simple  and  Easily  Performed  Method  of  Cultivation.' 
As  this  book  was  published  before  Bordeaux  mixture  was  discovered  as  a  preventive 
of  blight,  it  is  very  interesting  and  suggestive.  The  following  quotation  from  this 
book  gives  in  a  few  words  the  results  of  eight  experiments  which  were  conducted  by 
ridging  up  the  potatoes  and  comparing  those  thus  treated  with  those  grown  under  flat 
cultivation.  The  ridges  were  made  high  and  sharp  at  the  top  to  shed  rain  and  prevent 
spores  being  washed  down  to  the  tubers. 

'  In  estimating  the  value  of  the  present  most  important  experimental  results  it 
must  be  borne  in  mind  that  the  potatoes  at  all  the  experimental  stations  were  grown 
side  by  side  without  any  difference  whatever  in  the  conditions  under  which  they  were 
grown  than  the  moulding  alone.  Consequently  the  disease  has,  by  perfect  protective 
moulding,  on  an  average  been  diminished  from  23.4  or  18.7  per  cent  to  1.4  per  cent,  or 
verbally  expressed,  from  a  very  considerable  magnitude  to  what  may,  practically  taken, 
be  called  a  mere  trace  of  disease.  Expressed  in  entire  numbers,  tiie  average  disease 
for  the  different  methods  of  moulding  from  flat  to  perfectly  protective  (high  and  sharp 
riages)  stands  as  17  :  13  : 3  : 1.' 

While  this  high  protective  moulding  which  consisted  in  high  ridges  sharp  at  the 
top  and  with  the  tops  of  the  vines  bent  over,  appears  to  have  prevented  the  siporcs 
reaching  the  tubers,  it  had  of  course  no  effect  in  preventing  the  tops  from  being  de- 
stroyed by  it.  • 

The  disease  usually  appears  in  Ontario  and  Quebec  between  the  middle  of  July 
and  the  first  of  August  though  sometimes  later.  The  strong  and  disagreeable  odour 
from  a  potato  field  where  the  Late  Blight  is  at  work  is  familiar  to  all,  and  although 
it  is  too  late  to  get  the  best  results  after  the  disease  has  begun  to  sproad  rapidly,  it 
may  sometimes  the  checked  by  thorough  spraying  at  that  time.  The  loss  from  Blight 
is  usually  greatest  from  the  main  crop  and  late  varieties,  as  the  early  potatoes  are 
usually  well  advanced  before  the  conditions  are  the  most  favourable  for  the  rapid  de- 
velopment of  the  disease.  The  weather,  which  appears  to  favour  the  spread  of  the 
Xate  Blighty  is  what  is  usually  known  as  'muggy,'  or  close,  warm  days  with  much 
moisture  in  the  air.  With  these  conditions  myriads  of  spores  germinate,  and  the 
disease  spreads  through  the  tissues  of  the  leaves  and  destroys  them  with  great 
rapidity. 

Prevention  of  Late  Blight. — ^It  is  now  about  twenty  years  since  Bordeaux  mixture 
was  first  used  for  the  prevention  of  Late  Blight,  the  first  known  application  of  it  having 
been  made  in  France  in  1885.  From  the  very  first  it  gave  good  results  and  has  been 
steadily  growing  in  favour  ever  since,  but  only  a  small  proportion  of  Canadian  farmers 
even  at  this  date  spray  their  potatoes  for  the  prevention  of  Blight.  In  America  the 
first  systematic  and  continuous  experiments  with  the  Bordeaux  mixture  were  those 
begun  at  the  Vermont  Agricultural  Experiment  Station  by  Prof.  L.  R  Jones.  Ho 
f>egan  experimenting  in  1889,  and  for  fifteen  consecutive  years  has  continued  demon- 
strating the  practical  value  of  Bordeaux  mixture  as  a  preventative  of  Late  Blight  an  j 
Rot.  In  his  report  for  1903  he  gives  the  average  results  of  thirteen  years'  experiments. 
The  yield  of  potatoes  where  sprayed  averaged  286  bushels;  where  unsprayed,  171 
bushels,  or  an  average  difference  in  favour  of  spraying  of  115  bushels  per  acre.  This 
should  be  sufficient  evidence  for  every  farmer  that  even  if  some  years  the  Blight  does 
not  do  much  injury,  yet  it  pays  many  times  over  to  spray  every  year. 

At  the  Central  Experimental  Farm,  Ottawa,  this  disease  has  received  much  atten* 
tion^  because  of  the  importance  of  the  potato  crop  in  Canada  and  the  great  loss  thera 
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is  every  year  from  Blight  and  Eot»  In  his  report  for  1892»  Dr.  James  Fletcher,  En- 
tomologist and  Botanist,  described  the  life  history  of  the  Late  Blight  and  recommended 
the  use  of  Bordeaux  mixture  as  a  preventative  of  the  same.  Circulars  were  also  sent 
the  same  year  to  the  leading  newspapers.  In  1894,  Dr.  Fletcher  published  a  bulletin 
on  Potato  Blights,  in  which  further  information  was  given  and  from  that  time  a  con- 
tinuous effort  has  been  made  to  get  farmers  to  spray  their  potatoes  for  this  destructive 
disease.  Experiments  were  begun  in  1892  at  the  Central  Experimental  Farm  and  at 
Nappan,  N.S.,  with  gratifying  results.  During  the  past  few  years  the  Blight  has  been 
worse  than  usual  and  the  effect  of  spraying  has  been  more  marked.  In  the  following 
table  will  be  found  the  average  results  obtained  at  the  Central  Experimntal  Farm  for 
the  years  1901, 1902  and  1904.  In  1903  the  stand  of  plants  was  uneven  owing  to  a  pro- 
tracted drought  in  spring  and  the  results  were  made  of  no  value.  Als  we  have  already 
stated,  some  varieties  of  potatoes  appear  to  be  much  less  subject  to  blight  than  others. 


Sprayed    

Unsprayed 

Average  Increase  in  Yield  per  acre 
•of  Marketable  Potatoes  from 
Spraying 


1901. 
Average  Yield 
per  Acre  of  Mar- 
ketable Potatoes. 

Sprayed  four 
times:  and  Un- 
sprayed. 


Bu8h.    Lbs. 
.333       43 

233       11 


100       32 


1902. 
Average  Yield 
per  Acre  of  Mar- 
ketable Potatoes. 

Sprayed  four 
times,    and  Un- 
sprayed. 


Bush.     Lbs. 
310       12 

1S9       64 


120       18 


1901. 
Average  Yield 
per  Acre  of  Mar- 
ketable Potatoes. 

Sprayed  five 
times,    and  Un- 
sprayed. 


Bush.     Lbs. 
369       21 

306       39 


62       42 


Average  Yield 
per  Aore  of  Mar- 
ketable Potatoes. 

Three  years 
Sprayed  and  Un- 
sprayed. 


Bush.     Lbs. 
337       45 

213        16 


94 
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The  cost  of  spraying  potatoes  with  Bordeaux  mixture  is  not  large  compared  with 
the  great  increase  in  yield  from  the  use  of  it.  Following  are  approximately  the  items 
of  expense: — 

Cost  of  Spraying  with  Bordeaux  Mixture  for  the  Prevention  of  Blight  per  Acre — Four 

Applications. 

Bluestone,  72  lbs.  at  6  cents $4  82 

Spraying  four  times,  horse  and  two  men — ^8  hours  at  30  cents.      2  40 


Total. 


$6  72 


This  expense  will  be  less  on  large  areas  and  with  the  best  appliances  for  making 
and  using  the  mixtures.    From  four  to  six  dollars  being  the  probable  cost. 

As  it  would  be  sometimes  necessary  to  spray  with  Paris  green  about  the  time  of 
the  first  application  of  Bordeaux  mixture,  these  could  be  put  on  together,  hence  tho 
expense  of  one  spraying  with  Paris  green,  60  cents,  may  be  deducted,  leaving  $5.62 
as  the  extra  cost  in  applying  Bordeaux  mixture.  The  average  increase  from  spraying 
three  years  has  been  shown  to  be  94}  bushels.  At  40  cents  a  bushel,  this  is  $37.80,  or 
after  deducting  $5.52,  a  net  profit  of  $32.28  per  acre.  As  a  good  spray  pump  can  be 
obtained  for  less  than  this  amount,  the  price  of  a  pump  would  be  more  than  saved  on 
one  acre  in  one  season.  It  has  been  found  that  one  spraying  only,  if  applied  just  when 
the  disease  bes^ns  to  spread,  has  been  found  to  give  very  satisfactory  results,  and  the 
more  the  disease  is  studied  tJie  safer  it  will  be  to  reduce  the  number  of  applications  to 
two  or  three,  but  for  the  ordinary  farmer  it  is  wise  to  begin  spraying  about  the  middld 
of  July,  and  keep  the  vines  covered  until  September,  and  it  will  usually  take  at  least 
four  applications  to  accomplish  this.  Other  preventatives  have  been  tried,  but  none 
have  fi^ven  as  satiesfactory  results  as  Bordeaux  mixture  made  as  described  under  Urn 
formulas  for  spraying.    The  illustration  showing  sprayed  and  unsprayed  potatoes  de- 
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moustrates  the  advantage  of  spraying  to  protect  the  foliage  from  blight.     The  vines 
on  the  unsprayed  plot  were  dead  eighteen  days  before  those  on  the  sprayed. 

Experiments  with  Bug  Deaths  which  have  been  reported  on  in  the  annual  reports 
of  the  Central  Experimental  Farm  !for  1902  and  1904,  have  not  given  nearly  as  satis- 
factory results  as  Bordeaux  mixture.  Bug  Death  and  Bordeaux  mixture  together  did, 
however,  give  better  results  in  1904,  than  Bordeaux  mixture  alone.  This  combination 
has  only  been  tried  one  season,  hence  no  definite  conclusions  can  be  drawn. 

Tip  Burn. — This  is  a  drying  up  of  the  tips  and  margins  of  leaves,  and  is  due  to  a 
loss  of  vigour  in  the  plant  either  on  account  of  hot,  dry  weather  or  neglect  in  cultiva- 
tion. Leaves  injured  by  Tip  Bum  are  often  affected  witli  the  Early  Blight  disease  also. 
Thorough  cultivation  will  prevent  Tip  Bum  to  a  large  extent. 

Potato  Scab  (Oospom  Scabies,  Thaxter). — In  some  parts  of  Canada  and  under 
certain  conditions  of  soil  and  treatment  of  it,  the  potato  scab  has  been  very  trouble- 
some, preventing  the  proper  development  of  the  tubers  and  making  them  unattractive, 
and  hence  less  saleable.  Many  persons  believe  that  the  scab  is  caused  by  insects  in  the 
soil  and  by  other  agencies  than  the  true  one,  but  the  life  history  of  the  scab  has  been 
studied  and  it  has  been  proven  to  be  a  parasitic  fungus.  It  is  usually  most  trouble- 
some in  alkaline  soils  and  land  which  has  been  heavily  dressed  with  fresh  barnyard 
manure  is  especially  favourable  to  the  spread  of  this  disease,  especially  when  the  manure  *^ 
is  put  in  the  furrows  and  comes  in  close  contact  with  the  tubers.  Lime  and  ashss 
also  have  the  effect  of  increasiog  the  amount  of  scab.  The  spores  of  the  scab  fungua 
develop  in  the  field  on  the  affected  parts  of  the  potato  and  are  thus  taken  to  the  root- 
house  when  the  potatoes  are  dug.  There  is  no  doubt  that  many  potatoes  not  disease! 
in  the  field  are  infected  in  the  roothpuse  or  on  the  way  to  it  by  some  of  the  myriads 
of  spores  from  the  diseased  potatoes  falling  on  them.  It  is  believed  that  the  scab 
spores  will  be  in  the  ground  for  from  six  to  seven  years  and  will  re-infect  a  crop  after 
that  time.  This  shows  the  importance  of  avoiding  fields  which  have  produced  scabby ' 
potatoes  as  long  as  possible.  The  spores  on  potatoes  intended  for  seed  can  be  de- 
stroyed by  two  known  remedies  which  appear  equally  fi^ood,  the  first  being  a  solution 
of  formalin  (Formaldehyde),  8  ozs.,  or  }  pint  in  15  gallons  of  water.  The  potatoes 
should  be  soaked  in  this  for  two  hours.  The  second  remedy  is  a  solution  of  Corrosive 
'Sublimate,  in  the  proportion  o!f  1  ounce  to  7  gallons  of  water,  the  tubers  being  soaked 
for  1)  hours.  When  the  tubers  are  dry  they  may  be  cut  for  planting.  The  same  solu- 
tion may  be  used  several  times.  This  treatment  will  assure  the  planting  of  seed  free 
from  spores,  but  if  the  spores  are  already  in  the  field  they  may  re-infect  the  tubers.  As 
the  scab  of  potatoes  appears  to  be  the  same  as  affects  some  of  the  field  roots,  it  will  be 
well  to  avoid  planting  potatoes  after  a  crop  of  scabby  roots.  The  potatoes  freest  from 
scab  are  usually  found  after  clover  sod  or  in  acid  soils.  Such  fertilizers  as  muriate  of 
potash,  sulphate  of  potash,  and  nitrate  of  soda  appear  to  check  the  disease.  Land 
plaster  and  common  salt  are  also  useful.  Some  varieties  of  potatoes  are  less  subject  to 
scab  than  others. 

METHODS  OF  APPLTINa  SPRAT  MIXTURES. 

A  good  spray  pump  is  considered  an  absolute  necessity  with  evet^  progressive 
fruit  grower,  but  there  are  few  farmers  who  yet  own  one.  It  has  been  proven  by  ex- 
periments at  the  Central  Experimental  Farm  that  more  than  the  price  of  a  good  spray 
pump  can  be  e^ved  in  one  year  on  one  acre  by  spraying  potatoes  with  Bordeaux  mix- 
ture to  prevent  blight  and  rot,  but  a  spray  pump  is  useful  for  other  purposes  than 
applying  liquid  mixtures  to  the  potato  crop.  Most  farmers  in  the  provinces  of  Ontario 
and  Quebec  have  some  fruit  trees  or  btishes  which  need  spraying,  and  a  spray  pump 
is  very  useful  and  necessary  in  treating  them.  A  pump  may  also  be  used  to  whitewash 
or  paint  bams,  outbuildings  and  fences,  it  having  been  found  that  one  of  the  mosc 
economical  methods  is  to  use  a  spray  pump.  It  may  be  used  for  disinfecting  stables, 
eleaning  vehicles  and  washing  windows.  No  farmer  and  no  potato  grower  should  be 
without  a  good  spray  pump.    Qood  pumps  suitable  for  most  purposes  cost  from  about 


$25  upwards;  cheaper  ones  may  be  obtained,  but  are  not  as  BatisfactoiT',  and  it  is  mocli 
more  economical  to  get  a  good  one  to  begin  with.  One  great  advantage  that  a  good 
pump  has  over  a  poor  one  is  that  the  operator  can  develop  more  power  with  it.  Tba 
accompanying  cut  represents  a  Spramotor  pump  mounted  on  a  special  cart  for  8{>ra7ing 

purposes  :— 


Spraying  is  not  sprinkling.  A  spray  should'  be  applied  in  the  form  of  a  fine  fog- 
like mist  and  this  only  can  be  obtained  with  a  good  pump  and  a  good  nozzle,  the  latter 
being  almost  as  important  as  the  former.  When  spraying:,  the  object  is  not  to  put  on. 
BO  much  liquid  that  it  will  run  down  the  leaves,  but  just  enough  to  cover 
the  leaves  evenly  and  well,  as  the  insecticide  or  fungicide  must  be  evenly  distributed 
over  the  leaf  so  that  every  part  will  be  protected  if  the  best  results  are  to  be  obtained. 
A  fine  spray  will  envelop  the  leaf,  protecting  the  underside  as  well,  which  ia  important. 
If  the  spray  is  coarse  and  much  of  it  is  applied  the  liquid  will  run  down  the  leaf  carry- 
ing with  it  the  fungicide  or  poison  and  this  accumulating  at  the  tips  of  the  leaves 
often  causes  burning  and  injury  to  them.  It  is  also  very  wasteful  to  apply  the  liquid 
in  a  coarse  spray. 

Potato  spraying  attachments  are  now  made  for  most  good  sprayers  and  from  four 
to  six  rows  Can  be  sprayed  at  one  time.  The  latest  deviceo  have  the  nozzles  arrangeJ 
so  that  the  vines  may  be  sprayed  from  beneath  as  well  as  above,  which  is  important, 
.  as  all  parts  of  the  plant  above  ground  should  be  protected.  With  these  attachments 
one  man  and  a  horse  can  get  over  a  large  area  in  a  day.  This  is  not  always  the  mo^it 
economical  way  to  do,  as  for  instance,  if  a  nozzle  or  nozzles  should  become  clogged 
the  machine  may  go  for  some  distance  before  this  is  noticed  and  there  will  be  a  patch 
left  unprotected  where  the  potato  beetles  can  work  and  the  potato  blight  may  get  s 
strong  foothold,  or  perhaps  the  cart  will  jolt  Thoroughness  is  very  easedlial,  both  in 
■praying  for  the  potato  beetle  Kid  for  blight.  A  wise  plan,  if  a  four  or  six  attach- 
ment is  used,  is  to  have  a  man  or  boy  on  the  hack  of  the  sprayer  watching  for  any 
clogging  of  the  nozsles.  The  method  preferred  by  the  writer,  though  a  little  slower 
than  that  mentioned,  is  to  spray  two  rows  at  one  tim^  a  man  or  a.  boy  driving  and  one 
■itting  at  the  back  holding  a  hose  and  nozzle  in  each  hand.    By  this  method  ona 
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can  direct  the  spray  better  and  can  immediately  note  and  fbc  a  nozzle  if  it  fihould  become 
dogged.  In  thia  way  the  work  ia  more  certain  to  be  thorouglily  done  and  thorough.- 
TudBB,  especially  wbfioi  disease  or  inaecta  are  very  tromblesome,  is  better  than  speed. 
Hie  distance  apart  of  the  rows  should  be  regulated  at  time  of  planting,  so  that  the 
horse  and  wheels  of  the  cart  will  come  between  the  rows.  Many  home-made  machines 
for  spraying  are  used,  but  most  of  these  are  very  wasteful  of  material  and  the  liquid 
is  put  on  in  so  coarse  a  spray  that  it  runs  down  the  leaf  and  most  of  the  poison  is 
washed  off  or  down  to  the  tip.  There  is  no  doubt  that  much  of  the  difficulty  in  killing 
Colorado  Potato  Beetle  is  due  to  the  fact  that  the  poison  is  not  evenly  and  thorough- 
ly distributed  over  the  leaves.  Th^re  is  the  same  defect  with  the  watering  can,  which 
is  an  article  which  has  been  used  in  spraying  potatoes  for  Many  years.  There  is  no 
doubt  that  the  reason  why  the  dry  application  of  Paris  green  for  the  prevention  of  the 
Colorado  Potato  Beetle  is  preferred  in  many  places  to  the  liquid  is  that  when  applied 
dry  the  poison  is  more  evenly  distributed.  Various  sbakers  and  blowers  have  been 
invented  for  applying  poison  dry. 

The  effectiveness  of  an  application  of  an  insecticide  or  fungicide  will  be  in  pro- 
portion to  the  thoroughness  with  which  the  mixture  is  applied.  Every  part  of  the 
leaf  left  improtected  may  mean  a  foothold  for  insects  or  disease. 

FORMULAS  RECOMMENDED. 

Bordeaux  Mixture. — ^For  potato  blight  and  rot,  and  for  flea  beetles: 

Copper  sulphate  (bluestone) 6  pounds. 

Unslaked  lime 4      ^* 

Water,  (1  barrel) 40  gallons. 

Dissolve  the  copper  sulphate  (by  suspending  it  in  a  wooden  or  earthen  vessel 
containing  four  or  five  or  more  gallons  of  water.)  Slake  the  lime  in  another  vessel. 
If  the  lime,  when  slaked,  is  lumpy  or  granular,  it  should  be  strained  through  coarse 
sacking  or  a  fine  sieve.  Pour  the  copper  sulphate  solution  into  a  barrel,  or  it  may  be 
dissolved  in  this  in  the  first  place;  half  fill  the  barrel  with  water,  add  the  slaked  lime, 
fill  the  barrel  with  water  and  stir  thoroughly.  It  is  then  ready  for  use.  It  is  impor- 
tant fb  not  mix  the  lime  water  and  the  sulphate  of  copper  solution  before  diluting. 

A  stock  solution  of  copper  sulphate  and  lime  wash  may  be  prepared  and  kept  in 
separate  covered  barrels  throughout  the  spraying  season.  The  quantities  of  copper 
sulphate,  lime  and  water  should  be  carefully  noted. 

For  Colorado  Potaia  Beetle, — ^Add  8  ounces  of  Pans  green  to  the  above  formula. 
Formalin,  Corrosive  Suhlimate. — ^For  Potato  Scab. 

Soak  the  tubers  either : — 

1.  For  two  hours  in  a  solution  of  commercial  Formalin  (Formaldhyde)  8  oz., 
in  water  15  gallons,  or 

2.  For  one  and  a  h^lf  hours  in  a  solution  of  Corrosive  Sublimate  1  oz.,  in  water 
7  gallons.    When  dry  cut  up  for  planting. 

Formalin  has  the  advantage  of  being  neither  poisonous  nor  corrosive,  while  Cor- 
rosive Sublimate  is  a  fatal  poison  if  taken  internally.  It  also  corrodes  metals.  The 
solution  should,  therefore,  be  mtide  in  wooden  or  glazed  vessels.  All  treated  seed  should 
be  planted,  and  any  solution  left  over  shoidd  be  poured  into  a  hole  in  the  ground. 

Paris  Green, — ^For  Colorado  Potato  Beetle: 

Paris  green 8  oz. 

Unslaked  lime . .    4  oz. 

Water 40  gallons. 

A  less  quantity  of  Paris  green,  say  4  ounces  to  40  gallons  of  water  is  suffici^it 
if  the  insects  have  just  hatched.  Make  a  paste  of  the  Paris  green  before  diluting  by 
mixing  a  little  water  with  it.    It  will  not  settle  as  quickly  in  the  barrel  if  this  is  dona 


Dry  Mixlure. — 1  poimd  Paris  green  with  50  pounds  flour,  laud  plaster,  slaked  lima 
or  any  other  perfectly  dry  powder. 

Boda  Bordeaux  (Burgundy  mixture). — ^For  Potato  Blight  and  Rot: — 

Copper  sulphate  (blueatone) 6  lbs. 

Washing  soda  (carbonate  of  soda) 7)  lbs. 

Water  (1  barrel) 40  gallons. 

Dissolve  copper  sulphate  as  for  Bordeaux  mizture.  Dissolve  7i  lbs.  washing  soda 
in  four  gallona  of  water.  Pour  the  copper  sulphate  solution  into  a  barrel ;  half  fill  the 
barrel  with  water,  then  stir  in  the  solution  of  washing  soda,  and  finally  fill  the  barrel 
with  water.  It  is  now  ready  for  use.  The  Soda  Bordeauj  adheres  better  to  the  foli- 
age when  freshly  made  than  ordinary  Bordeaux  mixture,  but  it  deteriorates  rapidly  in 
this  respect  and  must  be  used  as  soon  as  made.  If  left  to  stand  for  twenty-four  hours 
it  will  have  lost  nearly  all  its  adhesiveness.  The  Soda  Bordeaux  is  not  recommended  in 
preference  to  the  ordinary  Bordeaux  mixture,  but  where  lime  cannot  be  obtained  it 
may  be  used  with  good  results.  Furthermore,  on  account  of  its  freedom  from  grittv 
matter  there  is  less  likelihood  of  the  nozzle  becoming  clogged  when  it  is  used.  As 
washing  soda  is  considerably  more  expensive  then  lime  this  mixture  costs  more  than  the 
ordinary  Bordeaux  mixture. 

Other  Insecticides  and  Fungicides. — There  are  a  number  of  insecticides  and  fua- 
gicides  now  offered  for  sale  under  various  names,  but  none  of  these  which  have  been 
tested  at  the  Central  Experimental  Farm  have  been  found  as  satisfactory  to  use  as 
those  we  have  recommended,  although  some  of  them  have  proven  effective. 

imporftwce  of  having  Good  Maieriale  and  Preparing  the  Mixtures  Properly. — The 
iicportance  of  having  good  materials  cannot  be  too  strongly  impressed  upon  potato 
growers.  Great  losses  may  occur  from  having  an  ipsecticide  or  fungicide  of  poor 
quality.  The  mixtures  should  be  carefully  prepared.  Unless  a  mixture  or  solution 
is  made  properly  and  applied  at  the  right  time  it  may  have  little  or  no  efFect  and  tho 
time  and  materials  are  lost.     There  may  also  be  injury  to  the  vines. 

DIGGING  POTATOES. 

If  potatoes  have  not  been  affected  with  LateBlightor  Rot  the  best  time  todigtiiem 
ia  as  soon  as  the  tops  have  died,  if  the  weather  is  favourable.  Potatoes  are  usually 
dug  just  after  the  com  is  harvested  or  before  the  frost  becomes  severe  enough  to  freeze 
the  soil  to  the  depth  of  an  inch  or  so.  This  time  of  digging  is  usually  chosen  as  a 
matter  of  convenience  and  quite  irreq)ective  of  when  the  stalks  die,  as  the  latter  di? 
up  in  many  places  about  September  1,  and  often  before,  and  the  potatoes  are  frequemtly 
not  dug  until  about  a  month  afterwards.  When  the  soil  is  well  drained  and  not  wet 
there  le  not  much  danger  to  the  crop  by  leaving  it  in  the  ground  for  this  length  of 
time,  but  if  there  is  no  disease  the  sooner  they  are  dug  the  better. 


FoTATo  Diooza. 


Potatoes  wluch  have  been  killed  by  Late  Blight  will  usually  rot  aa  soon  as  the 
Gonditioiis  are  favourable,  and  for  this  reason  a  diseased  crop  is  bettor  left  in  tha 
ground  as  the  tubers  which  are  diseased  will  most  of  them  show  signs  of  rot  before  they 
have  to  be  taken  up  on  account  of  frost  and  they  need  not  be  picked  up  at  all.  If  dis- 
eased potatoee  are  dug  and  stored. as  soon  as  the  tops  are  dead,  the  disease  will  be 
almost  certain  to  d'evelop  in  the  pit  or  oellar  and  healthy  tubeis  will  rot  from  contact 
with  the  diseased  ones.  It  ia  not  good  practice  to  dig  diseased  potatoes  early  and  pile 
them  in  the  field.  It  is  better  to  deky  digging  as  long  as  possible  and  then  put  the 
potatoes  in  a  cool,  well  ventilated  cellar  where  the  disease  may  be  checked.  Potatoes 
in  wet  soil  should  be  dug  soonei  than  those  in  that  which  is  drier  and  well  drained. 
Every  healthy  potato  will  eventually  rot  in  wet  soil  from  '  wet  rot,'  even  though  they 
were  not  affected  with  the  Late  Blight 

Potatoes  should  be  dug  in  dry  weather  bo  that  when  they  are  taken  to  the  cellar 
or  store-room  they  will  be  perfectly  dry.  If  the  tubers  are  housed  when  wet  the  condi- 
tions become  very  favourable  for  the  development  of  the  diseisse  which  may  affect  them 
and  for  the  rotting  of  the  healthy  potatoes  from  contact  with  those  thus  affected. 


Potato  Diookh. 

Where  there  are  large  areas  to  be  dug  a  good  potato  digger  is  essential.  Not  onl,v 
will  a  potato  digger  raise  the  crop  more  economically  than  by  a  fork  or  plough  but 
with  it  the  grower  is  more  likely  to  get  his  crop  dog  and  picked  up  while  the  weather 
is  fine,  which  is  a  great  consideration.  There  are  a  number  of  good  potato  diggers 
now  on  the  market  which  will  dig  up  and  leave  on  the  surface  of  the  soil  practically 
all  the  tubers. 

The  first  cut  ia  the  Ellard  digger,  manufactured  by  W.  J.  EUard,  Ottawa,  Ont 
The  digger  with  the  forii-like  attachment  was  made  at  the  Central  Experimental  Farm. 

Nest  to  a  good  potato  digger  a  fork-like  attachment  to  a  plough  does  the  beet 
work.  That  in  the  illustration  ia  one  used  at  the  Central  Experimental  Farm  with 
very  fair  success.  The  fork  is  attached  to  the  side  of  the  plough  and  not  to  the  point, 
in  which  it  differs  from  some  others.  Being  attached  to  the  side,  it  prevents  much 
clogging  from  the  potato  tops  as  the  rows  can  be  ploughed  from  the  side.  There  ars 
some  potatoes  left  in  the  ground  even  when  this  attachment  is  used,  but  not  nearly  as 
many  as  with  tb»  plough.    Ploughing  potatoes  out  has  become  quite  a  common  method 
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among  farmers  since  help  began  to  get  scarce  and  it  was  difficult  to  get  men  to  dig, 
but  in  ploughing  them  out  there  is  always  a  large  number  of  potatoes  left  on  thd 
ground  and  the  additional  labour  required  to  pick  up  these  potatoes  which  are  scattered 
all  over  the  field  is  considerable. 

The  old  fashioned  yet  thorough  way  of  digging  with  the  four  tined  potato  foik 
is  too  slow  and  expensive  a  method  now  that  good  men  are  difficult  to  get  and  wages 
are  so  high^  but  where  these  do  not  have  to  be  taken  into  consideration  as  good  or 
better  work  is  done  by  a  man  than  by  any  implement.  A  man  with  a  fork  will  dig 
little  more  than  half  an  acre  a  day.  A  good  potato  digger  will  dig  from  three  to  five 
acres  a  day. 

Storing. — ^Potatoes  should  be  stored  dry  in  a  cool,  well  ventilated  cellar  which  is 
perfectly  dark.  There  is  no  doubt  that  great  losses  occur  every  year  from  the  careless 
storing  of  potatoes  which  are  put  in  wet  in  comparatively  warm  and  poorly  ventilated 
cellars  and  piled  in  great  heaps,  griving  almost  ideal  conditions  for  the  development  of 
the  disease  which  may  be  in  them  and  very  favourable  conditions  for  rotting.  The 
expense  of  putting  in  a  good  system  of  ventilation  in  a  cellar  would  be  soon  ofFset  by 
the  better  condition  In  which  the  potatoes  would  keep,  and  hence  the  more  profit  there 
would  be  from  them.  If  it  is  not  considered  wise  to  go  to  this  expense  every  effort 
should  be  made  to  have  as  good  a  circulation  about  the  potatoes  as  possible.  Instead 
of  piling  the  potatoes  against  the  wall  or  on  the  floor,  slats  should  be  nailed  a  little 
apart  about  six  inches  or  more  from  the  walL  This  will  give  a  circulation  of  air 
behind  the  pile.  A  temporary  floor  should  be  put  down  about  six  inches  above  the 
permanent  floor  with  cracks  between  the  boards.  This  will  permit  air  to  circulate 
under  and  through  the  pile.  Then  if  the  piles  have  to  be  made  very  large,  square 
ventilators  of  wood  made  of  slats  and  running  from  the  top  to  the  bottom  of  the  pile 
could  be  put  in  here  and  there  through  the  pile.  These  with  the  ventilation  afEordei 
at  the  sides  and  bottom  will  keep  the  potatoes  in  much  better  condition  than  if  they 
were  in  a  solid  pile.  Another  good  plan  is  to  keep  the  potatoes  in  large  crates  made 
with  slats  close  enough  together  to  prevent  the  potatoes  getting  out.  The  ventilation 
between  these  crates  would  assist  very  much  in  keeping  the  tubers  in  good  condition. 
Thousands  of  bushels  of  potatoes  are  lost  every  year  when  there'  is  disease  in  the  crop 
by  neglecting  ventilation.  The  temperature  of  the  cellar  or  store-house  should  be  kept 
as  nearly  33^  to  35^  F.  as  possible.  The  cooler  potatoes  are  kept  without  freezing  the 
better.  It  has  already  been  stated  how  much  the  value  of  the  tubers  for  seed  is  lessened 
by  sprouting,  but  they  are  also  much  injured  for  eating.  Moreover,  if  the  potatoes 
are  held  over  to  sell  in  the  ^ring  there  will  be  a  great  deal  of  shrinkage  in  weight  if 
potatoes  are  allowed  to  sprout.  It  is  important  to  have  some  means  of  letting  cool  air 
into  the  cellar  towards  spring  when  it  is  difficult  to  keep  potatoes  from  sprouting.  The 
cool  air  should  be  let  in  at  night  when  the  temperature  is  lowest  and  the  cellar  kept 
closed  during  the  day. 

Sometimes  it  is  difficult  to  get  all  the  crop  to  the  cellar  at  digging  time  and  when 
this  is  the  case  they  may  be  put  in  piles  of  forty  or  fifty  bushels  and  covered  with 
straw  with  a  little  eaxth  on  top  to  keep  them  dry,  more  earth  being  put  over  the  straw 
if  the  weather  becomes  cold.  If  the  potatoes  are  diseased,  however,  it  is  not  safe  to  pile 
them  in  this  way  and  even  if  they  are  healthy  piling  in  the  field  should  be  avoided 
if  at  all  possible,  as  the  crop  is  much  easier  to  handle  afterwards  in  the  cellar  than 
outside  in  the  cold,  perhaps,  inclement  weath^  If  potatoes  are  found  to  be  diseased 
at  digging  time  a  good  plan  is  to  fix  up  a  place  in  the  bam  where  it  is  quite  dry  and 
where  frost  can  be  kept  out  for  a  time  and  spread  the  potatoes  out  in  as  shallow  piles 
as  possible.  The  place,  should,  however,  be  made  perfectly  dark  as  potatoes  soon  de- 
teriorate very  much  in  quality  if  exposed  to  light. 

Marketing. — There  is  usually  more  profit  taking  one  year  with  another  in  selling 
potatoes  as  soon  after  digging  time  as  possible.  While  occasionally  when  rot  has  been 
bad  and  the  crop  short  throughout  the  country  and  one  happens  to  have  perfectly  sound 
tnbesB  it  may  pay  to  hold  them  over,  yet  on  the  whole  it  is  wiser  for  the  grower  to  sell 
at  a  fair  price  in  the  autumn  as  he  tims  avoids  all  the  anxiety  regarding  the  keeping 
of  Xbe  crop  and  thus  not  take  any  risk  from  possible  losses. 
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Some  of  the  varieties  of  potatoes  which  nre  poor  quality  are  freest  from  blight, 
lience  these  are  becoming  popular  with  eome  potato  growers.  Some  of  the  potatoei 
of  best  quality,  however,  are  also  freest  from  blight.  We  believe  that  leaving  every- 
thing else  out  of  consideration  it  will  paj  a  potato  grower  to  grow  varieties  of  good 
qofllity  which  are  equally  or  more  productive  than  those  perhaps  a  little  freer  from 
blight,  Rnd  spray  them  with  Bordeaux  mixture.  He  would  then  be  in  a  position 
to  offer  the  very  best  potatoes  to  his  customers  who  would  soon  appreciate  those  of 
better  quality.  The  question  of  how  to  market  potatoes  depends  so  much  on  local  con- 
ditions that  it  is  not  considered  desirable  to  go  very  fully  into  it  here.  The  practice 
of  the  best  growers  is  to  sort  and  bag  the  potatoes  just  before  they  are  ready  to  market 
tliem.  Good  machines  for  sorting'  and  removing  the  sprouts  from  potatoes  can  now 
be  obtained  which  lessens  the  labour  very  much.  The  sorter  or  separator  represented 
by  the  illustration  is  made  by  Matthew  Moody  &  Sons,  Terrebonne,  Que. 


Potato  Soht«b. 


AKD  UARKETINO  ONE  ACRE  OF  POTATOES. 


Rent  of  land,  one  yea* $300 

Cost  of  12  lbs.  clover  seed  at  14  eta .  1  68 

Barnyard  manure,  12  tons  at  ?1  (J  exhausted  in  one  year).  4  00 

Ploughin^r  in  spring,  8  hours  at  25  cts 3  00 

Disc  harrowing  twice,  3  hours  at  25  cts 0  75 

Harrowing  tmce  with  smoothing  harrow 0  15 

Drilling  2i  hours  at  25  eta 0  62 

Seed,  25  bushels  at  40  cts 10  00 

Cutting  seed,  one  day 1  25 

Planting  seed,  one  day 1  25 

Covering,  1}  hours  at  25  cts 0  31 

Harrowing  twice  with  smoothing  barrow 0  30 
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COST  OF  QROWINO  AND  MAREETINO  ONE   ACRE   OF   POTATOES — Concluded. 

Cultivating  six  times,  15  hours  at  17^  cts $  2  62 

Hoeing  once,  one  day 1  25 

Paris  green,  6  lbs  at  19  cts 1  14 

Bluestone,  72  lbs.  at  6  cts 4  32 

Spraying  three  times  with  Paris  green,  horse  and  men,  6 

hours  at  30  cts .' 1  80 

Spraying  4  times  with  Bordeaux  mixture,  horse  and  2  men 

8  hours  at  30  cts 2  40 

Digging  3J  hours  at  25  cts 0  83 

Picking  up  potatoes,  2}  days  at  $1.25 3  12 

Storing  4  loads,  4  hours  at  25  cts 1  00 

Sorting  and  marketing,  man,  4  days  at  $1.25 — $5;  team,. . . . 

parts  of,  2  days  at  $1.25— $2.50 7  50 

Wear  and  tear  on  machinery  and  interest  on  money 0  85 


$  52  14 


The  cost  of  growing  an  acre  of  potatoes  as  given  in  the  preceding  table  is  large 
but  this  expense  is  fully  justified  by  the  results  which  should  be  obtained  if  it  is  in- 
curred. If  the  best  methods  are  followed  there  should  be  no  difficulty  in  getting  30G 
bushels  per  acre  and  the  table  of  expenses  is  estimated  on  that  yield.  The  amount 
of  seed  recommended,  namely  25  bushels  may  seem  large  to  many  farmers  who  are  in 
the  habit  of  using  from  10  to  12  bushels,  but  if  the  larger  sets  are  tried  the  results  will, 
we  believe,  fully  justify  the  extra  amount  of  seed.  When  a  potato  planter  is  used 
which  places  the  sets  in  close  contact  with  the  soil  and  moisture  the  sets  need  not  be  as 
large  and  this  item  of  expense  would  be  reduced.  If  a  potato  planter  were  used  the 
cost  of  planting  would  also  be  considerably  reduced.  The  prices  put  for  Paris  green 
and  bluestone  may  be  less  or  may  be  a  little  more  than  one  would  have  to  pay.  If 
buying  in  large  quantities  the  prices  would  be  lower.  The  cost  of  application  will  also 
vary  according  to  the  method  employed,  that  given  in  the  table  being  a  maximum 
amount.  It  was  thought  best  to  have  the  various  items  of  expense  above  rather  than, 
below  what  the  actual  cost  would  probably  be  on  a  large  acreage. 


VARIETIES    OF    POTATOES    TESTED    AT    CENTRAL    EXPERIMENTAL 

FARM,  OTTAWA,  ONT.,  1887-1905. 

In  the  following  table  will  be  found  a  list  of  the  named  varieties  of  potatoes,  with 
the  exception  of  a  few  unnamed  seedlings,  which  have  been  tested  at  the  Central  Ex- 
perimental Farm  since  the  year  1887  when  the  first  potatoes  were  planted.  In  this  list 
there  are  5.90  names.  Of  these,  13  represent  varieties  which  were  sent  for  test  which 
may  be  synonyms  of  others  as  no  name  of  variety  was  given.  There  may  also  be  a  few 
synonyms  among  the  others  also.  The  total  number  of  distinct  varieties  recorded  in  this 
table,  is  we  believe,  at  least  563.  In  addition  to  these  there  were  281  seedlings  originated 
at  the  Central  Experimenjtal  Farm,  which  have  been  discarded  making  the  total  num- 
ber of  varieties  tested  named  and  unnamed,  about  844.  In  addition  to  the  name,  the 
year  when  each  variety  was  first  secured  and  the  last  year  it  was  planted  are  given, 
also  the  reasons  for  discarding  a  variety  where  this  has  been  done.. 

In  the  column  where  notes  are  given  as  to  the  reason  why  a  variety  was  discarded. 
'I.  P.,'  stands  for  inferior  productiveness;  *I.  Q.'for  inferior  quality,  and  *D.  E.,"  for 
deep  eyes.  Some  varieties  although  quite  productive  were  not  as  heavy  croppers  as 
others  and  hence  were  not  retained.  It  was  not  considered  advisable  either  to  continue 
varieties  which  were  productive  but  of  inferior  quality  and  deep  in  the  eye  unless  there 
was  some  other  reason  for  continuing  them. 
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Namo  of  Variety. 


Abundance. 

Adirondack 

Alarich 

Alabaster 

Alexan'ier  Prolific 

Alexandria 

Algieti) 

AlKuma,  No.  1 

Algoma,  No.  2 

.Alffoma,  No.  8 

Alkohol 

Alma. 

Almond  Blue 

Alpha 

Ambrosia 

American  Wonder 

American  Giant 

Amvlon 

Ancferssen 

Apollo. 

AHhtop'Fluke 

Ashleaf  Kidney 

Asparagus 

August  der  Starke 

Aurora 

Australian. 

Babbit   

Balmoral 

Beauty  of  Hebron. ..... 

Beauty  of  Ottawa 

Bedson 

Beefsteak 

Bergeron  (J.  N.  From) . 

Bill  Nye. 

Bismark 

Bisquit !* 

Bliss  Triumph 

BlueBelL 

Blue  Cup % 

Blucher. 

Bombay 

Bovee 

Bovinia. 

Brant r 

Bras  d'Or  Seedling. . .   . 

Brownell's  Best 

Browneirs  Beauty 

Browneirs  Multii>lier. . . 

Brownell's  Superior 

Browneirs  Winner 

Brosse&u  (A.  S.  From). . 

Brown's  K.>t  Proof 

Brunhilde 

Bunder  Landwirthe... . 
Bur  bank's  Seedling 

Burpee's  Extra  Early. . . 
Burpee's  Seedling,  No  37 

Burpee's  Superior 

Bnmaby  Mammoth 

Calico  fiarly 

California  Cup 

Callar>  Large, 

Caillon 

Cambridge  Russet 

Canadian  Beauty 

Carman,  No.  1 

Carman,  No.  3 

Careless  Match 

Centennial 

Ceres 


Years  When 

Why  Dis- 

Tested. 

carded. 

1887-1888 

LP. 

1887-1890 

LP. 

1899-1901  

LP. 

1899-1901 

LP. 

1889-1892 

LP. 

1887  1888 

LP. 

1887  1889  .... 

LP. 

1891-1899 

LP. 

1891 

LP. 

1891-1892 

LP. 

1887-1888 

LP. 

1887  1888  .... 

LP. 

1887-1888 

LP. 

1887-1890 

LP. 

1899-1904 

LP. 

1888-1894-1905. 

1893-1905 

1887-1889 

LP. 

1887' 1888... 

LP. 

1899-1904 

LP. 

1887-1888..  .. 

LP.;LQ. 

1904-1905  . . 

1887-1892 

LP. 

1887-1888  

LP. 

1887-1888  

LP.;  LQ. 

1887-1888  ... 

LP. 

1905 

1890-1891 

LP. 

1887-1902 

LP. 

1891 

LP. 

1890 

LP. 

1887-1889 

LP. 

1895-1903 

LQ.;D.E. 

1897-1902 

LP. 

1887-1889..  ,. 

LP. 

1887-1888 

LQ. 

1887-1891,  1899- 

1905 

1890-1891 

LP. 

1892-1899.... 

LP. 

1887-1888 

LP. 

1887-1889 

LP. 

1897-1905 

1887-1888 

LP.;  LQ. 

1890.  1892-1893. 

LP. 

1892-1895 

LP. 

1887-1888, 1891. 

LP. 

1887-1888 

LP. 

1887  1888 

LP.;LQ. 

1887-1889 

LP. 

1890-1891,  1902. 

LP;  LQ. 
D.if. 

1897-1904 

1895-1903 

LP. 

1887-1888,1899- 

1904 

LP. 

1899-1901 

LP. 

1887-1889,  1899- 

1904 

LP. 

1890-1903,  1905. 

1889-1892 

LP. 

1889-1801 

LP. 

1893-1905 

1887-1891 

LP. 

1900-1901 

LP. 

1887-1890  .... 

LP. 

1887-1888 

LP. 

189a-1905 

1898-1905 

1895-1905 

1896-1905 

1891-1892 

LP. 

1887-1889 

LP. 

1887-1888 

LP.;  D.E; 

I.Q. 

Name  of  Variety. 


Chamaeleon. 

Champion 

Champion  of  the  Earlies 

Clias.  Downing 

Chas.  Fidler 

Chicago  Market.. . .     . . 

Churchill  Seedling..   ... 

Circassienne 

Clark's  Pride 

Clark's  No.  1 

Clarendon 

Clay  Rose 

Climax 

Cockeryoats 

Columbus 

Compton's  Surprise 

Connolly,  T.,  Seedling. 

Conqueror 

Corona  Beauty 

Cornflower 

Cosmopolitan 

Cottage 

Countess 

Count  Moltke. 

Country  Gentleman 

Craig  Seedling^ 

Crine's  Lightning .... 

Crown  Jewel 

Cyclop 

Dabersche 

Daisy 

Dakota  Red 

Dalmahoy 

Dalmeny  Beauty 

Darby 

Dark  Red  Seedling. 

Darling,  J.,  from 

Dawson  City,  from.   . . . 

Daybreak. 

Debreau,  R,  Seedling  . . 

Delaware 

Deliciosa 

Delight 

Detroit 

Dewey 

Diaeta. 

Discovery 

Dobson's  Early 

Doctor 

Doherty's  Seedling 

Doolev 

Dr.  Maerker 

Dreer's  Standard 

Duana 

Dublin  Prize 

Due  de  Magenta. 

Duke  of  York 

Dumfries  Early  White. 

Dutch  Blue 

Dutch  Blue  Flowering. . 

Dykeman 

I'larly  Albino 

Early  Andes 

Earliest  of  All 

Early  Bird,   

Early  Carter 

Early  Dawn 

Early  Eating 

Early  Elkinafa 

Early  Envoy. 

Early  Excelsior 

Early  Fortune 

Early  Gem 

Early  Giant. 


Years  When 
Tested. 


WhyDis- 
oaraed. 


1887-1888. 
1887-1888. 
1898-1902. 
1890-1899. 
190i-1905. 
1887-1902. 
1900-1902. 
1887-1889. 
1903-1905. 
1888-1902. 

1890 

1895-1905. 

1887-1888, 

1887-1888. 

1897-1902 

1887-1891. 

1889 

1887-1891. 
1890-1891. 
1887-1888. 
1899-1901. 
1887-1888 . 
1887-1888. 
1887-1889. 
189!)-1905 

1898 

1902-1906 

1889-1899. 

1899-1904. 

1887-1888 

1890-1902. 

1889-1903. 

1887-1889. 

1904-1905. 

1890-1891. 

1898-1901. 

1898-1899. 

1903-1904 

190a-1905. 

1891-1892. 

1890-1905. 

1887-1888 

1889-1891. 

1887-1888. 

1905 

1887 

ItfvIO ...... 

190V1902 

1887-1889. 

1898-1905 

1901-1905. 

1899-1905. 

1894-1905. 

1899-liH)l. 

1901-1904. 

1887-1888. 

1905 

1888-1891 . 

1901-1902. 

1887-1888. 

1887-1888 

1889-1892. 

1898-1904. 

18:f3-1902. 

1887-1889. 

1902-1905 

1898-1902. 

1890-1892. 

1900-1905. 

1901-1905. 

1905 

1896-1899. 
1892-1899. 
1887-1888. 


1905. 


LP.;LQ. 
LP.;  LQ. 
LP. 
LP. 

LP. 
LP. 
LP. 

LP. 
LP. 

LP. 

LQ. 

LP. 

LP. 

LP. 

LP. 

LP. 

LQ; 

LP. 

LQ. 

I-P.;LQ. 

LP. 

LP. 

LP. 

LP. 

LP. 

LP. 

LP. 

LQ.;D.B. 

LP. 

LP. 
LP. 
LP. 
LP. 

LP. 

LP. 
LP. 
LP. 

LP. 

LP. 
LP. 


LP. 
LQ. 
LP. 

LP. 
LP. 
LP. 
LP. 
LP. 
LP. 
LP. 
LP. 

LP. 
LP. 


LP. 
LP. 
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Name  of  Varietv. 


Early  Household 

Early  Harvest 

Early  Johnston 

Early  Market 

Early  Manistee 

Early  Manitoban 

Early  May 

Early  Maine 

Early  Michij^an 

Early  Norther 

Early  Petoskey 

Early  Pride 

Early  Puritan 

Early  Ohio 

Early  Rose 

Early  Round  Blue 

Early  Six  Weeks 

Early  St.  Georg** 

Early  Summer 

Early  Sunrise 

Early  Sunlijfht 

Early  Superior 

Early  Short  Topped . . 

Early  Thorbum 

Early  Trumbull 

Early  White  Prize..   .. 
Ed  ward  %   R.,   Seedling 

No.  1 

Edwards,  R.,    Seedling 

No.  2 

Edwards,  R.,  Seedling 

No.3 

%g 

Eightyfold 

Elegant  (Richters) 

Elbingen  White 

Emperor. 

Emperor  Forcing 

Emperor  William .   ... 

Empire  State     

Empress  of  India 

Empress  Queen 

Enormous 

Erfurt  Early  bound  .... 
Erfurt  Incomparable... 

Erfurt  Red  Skin 

Erste  Yon  Nassengnmd 

Eureka 

Eureka  Extra  Early. . . . 

Euphyllos. 

Everett 

Eveigood 

Extra  Early  Hero 

Extra  Ruper  Crane. 

Eye  Carpenter 

Farmer's  Blush .    .   .... 

Farinosa 

Fillbasket 

Fidelia 

Filer? 

Fierz 

First  Crop  Ashleaf . . . . . 
First,  from  Wassing^m 
Flemish  Beauty   (seed- 
ling)  

Flourball   

Flour  of  Eden 

Fortyfold 

Frame  Early 

Franz  Duke 

Freeman 

Fi'ench  Red 

French  White 


Years  when 
Tested. 


1887-1890. 
1895-1902. 
1904-1905. 
1899-1902. 

1906 

1890-1891 . 
l«/UO. ..... 

188l»-1891.. 
1899-1903. 
1894-1903. 

1905 

1899-1902. 
1890-1903. 
1887-19(^. 
1887-1905. 
1887-1888. 
1895-1902. 
1898-1905. 
1900-19(H. 
1889-1903. 
1904-1905. 
1904-1905. 
1887-1888. 
1892-1899. 

1905 

1895-1905. 

1894 

1894-1899 

1894-1899. 
1897-1899. 

XitUO 

1887-1889. 

1887-1888., 

1887-188S. 

1887-1888. 

1887-1891. 

1888-1905. 

1887-1888. 

1904-1905. 

1899-1905. 

1887-1889. 

1887-1889. 

1887-1888. 

1887-1888. 
1901-1905. 
1887-1889. 
1891-1905. 
1904-1905. 
ItfUO.  ..... 

1888-1890. 

1887-1892. 

1887-1889. 

1887-1888. 

1897-1899. 

1887-1890. 

1887-1889. 

1887... 

188^1891 . 

XoOf ...... 

1893-1905. 
1887-1888. 
1889-1892. 
1887-188S. 
1887-1892. 
1899-1901 . 
1894-1899. 
1894-1898. 
1894-1896. 


LP. 
LP. 

LP. 

LP. 

LP. 
LP. 
LP. 

LP. 
LP. 


LP.;D.E. 
LP. 

LP. 
LP. 


LP. 
LP. 


LP. 

LP. 

LP. 
LP. 

LP. 
LQ. 
LP. 

1%. 

LP. 


LP. 
LP. 
LP. 
LQ. 
LQ. 

LP. 


LP. 
LP. 
LP. 
LQ. 
LP. 
LP. 
LP. 
LP. 
LP. 
LP. 


LP. 
LP. 

LP. 
LP. 
LP. 
LP. 


Name  of  Variety. 


Freza 

Fullerton,  J.  K.,  from.. 

Ganea 

Garnet  Chili 

Garnet  Crimson. 

Gem  of  Aroostook 

Geo.  H.  Foraker 

Giant 

Giant  Blue 

Giant  Dutch  Long 

Giant  Early 

Giant  of  Marmont 

Gleason  Late  Blue 

Goodrich  Early 

Goodrich  Late 

Golden  Early 

Good  News 

Grant 

Great  Divide 

Great  Eastern 

Green  Mountain. 

General  Gordon 

Halberstadt 

Halton  Seedling 

Hale's  Champion 

Handsworth  Early  Pro- 

Ufic 

Harbinger 

Harlequin 

HammeUhainer  Blue. . . 

Harris'  Snowball 

Harrison 

Harvester 

Harvest  King 

Heath 

Hercules 

Hertha 

Hibemia 

Holbom  Abundance  . . . 

Hochheim 

Honeoye  Rose. 

Hopeful 

Houlton  Rose 

Idaho. 

Ideal 

Imperator 

Inez 

Ionia  Seedling • 

Irish  Blue. « . 

Irish  Champion , 

Irish  Cobbler 

Irish  Daisy 

LX.L 

Jackson's  Improved .... 

Jackson's  White 

James  Nugget 

Japanese 

Joanette 

John  Bull 

Joseph  Rigault 

Juana ...  ... 

Jubilee 

Jumbo 

June 

June  Eating  Crane 

Kaiser 

King  of  the  Earlies  .... 

King  of  Michigan 

King  of  the  Roses 

King  of  the  Russets 

King  of  the  Valley  .... 

Kidney  August 

Kidney  Blue. 


Years  when 
Tested. 


189^1901 

1892-1894 

887-1888  ..  .. 

887-1888 

1887-1888 

899-1902 

889-1891 

887-1888 

oo7— 1889. . . . . . 

887-1889 

887-1889 

887-1892 

887-1888 

887-1892...  . 
887-1888...  . 

897-1899 

890-1891 

895-1902 

888-1891 

890-1903  .  .. 

893-1904 

887-1889 

889-1893 

892-1902 

887-1889 

898-1899 

887-1888...  . 

887-1888 

905 

887-1889 

887-1888 

899-1902 

887-1888 

oo7— 1888 

887-1888  

904-1905 

889-1905 

887-1,888 

897-1899  .... 

893-1899 

897-1902 

887-1889 

895.1899 

889-1890 

888 

906 

887-1888 

892-1893 

897-1905 

895-1903 

893-1906 

887-1889 

887-1389 

903-1904 

890. 

887 

903-1905 

887-1888 

899-1904 

899-1905  

887-1889 

905 

888-1891  .... 

901-1906 

887-1891 

901-1903 

897-1899 

889-1891 

891 ,. 

887-1890 
887-1888 


•  •  •  •  • 


WhyDM- 
castled. 


LP. 
LP. 

LP.;LQ. 
LP. 

1%. 

LP. 

LP.    • 

LP. 

LP. 

LP. 

LP. 

LP. 

LP. 
LP. 
LP. 
LP. 
LP. 
LP. 
LP. 
LP. 
LP. 
LP. 

LP. 
LP. 
LP. 
LQ. 

LP. 
LQ. 
LP. 
LP. 
LP. 
LP. 


I.P.;LQ. 
LP. 
LP. 
LP. 

II 

LP. 
LP. 

LP. 

LP. 


LP. 
LP. 
ILP. 
LP. 
LP. 

LP.;D.R 
LP. 

LP. 

LP. 

LP. 
LP. 
LP. 
LP. 
LP. 
LP. 
LP. 
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Name  of  Variety. 


Kidney  l>egxiii'B  Yellow 

Kidney  English 

Kidney  Kirchnen. 

Kidney  Kings  White  . . 
Kidney  Late  White. . . . 

Kidney  Margolin 

Kidney  Red 

Kidney  Red  Skinned  . . 
Kidney  Royal  White  . . 

Koppe 

Kyle,  R.  J.,  from 

Lark*8£ye 

Larkson,  from 

LadyFixxger 

Late  Puritan 

Late  Red  Large. 

Late  Rose. 

Late  Rose  (Blue) 

Late  Rose  (White) 

Lee*8  Favorite 

Lemieuz,  from 

Leila 

Lightning  Express 

Light  Red  Seedling 

Lippian  Rose 

Lira. 

Livingston *. . 

Livingston's  Banner. . . . 

Lizzie's  Pride 

Xiord  Mayor 

Lortie.  E.,  from 

London 

Lowe,  John,  from. 

Madantosh,  P.R.,  from 

Magnum  Bonum  (Amer- 
ican  

Magnum  Bonum  (Sut- 
ton's)  

Magnum  Bonum,  Select 
(Carter) 

Maggie  Murphy 

Maioen's  Reooraer 

Mammoth  Pearl 

Mammoth  Prolific 

Manhattan. 

Manitoba  Kidney 

Manitoba  Kidney  White 

Matchless 

Matador 

Martins 

Maule's  Thoroughbred.. 

Mayflower  Earlv. 

May  Queen  Early 

Member  of  Parliament. 

Merrill 

Meteor 

Milky  White 

Million  Dollar 

Mills'  Prize 

Minister 

Mohawk 

Montana  Bluff 

Monroe  County 

Money  Maker 

Morgan's  Seedling 

Mtnray,  D.,  Seedling 
No.! 

Murray,  D.,  Seedling 
Na2 

Morgan's  White 

Mrs.  Foraker 

Mountain  Rose 


Years  vi 

rhen     Why  Dis- 

Tester 

1           caided. 

1887-1889 

■  .«..•  X.x  • 

1888-1890 

I  P 

1887-1888 

I.P.;LQ. 

1887-1889 

LP. 

1887-1888 

I  P 

1887-1889 

I  P 

1887 

» •  •  •  x«  x^« 

1887-1888 

I  p 

1888 

I  p 

1887-1888 

1  •  •  •  •  •     X«X  • 

1892 

•   •  •   •  •      Xa  XTm 

1887-1889 

I  p 

1887-1888 

IP* 

1889-1892 

1    .    •  •   ■    •     rXaXT* 

1894-1905 

1887-1888 

■   •   «   •    1      X«^K« 

1887-1889, 

1891- 

1893.... 

>•....  X.  X  • 

1887-1588 

\f 

■   ■   ■  •   •          M,m^  • 

1887-1889 

1899-1901, 

1908.  LP. 

1892 

D.E. 

1899-1901 

>••■•■  XaXr« 

1897-1899 

■  ••••■   X>X^« 

189ft-1901 

LP. 

1887-1889 

I  P 

1887-1889 

■  •  •  •  •     X«Xr* 

1899-1903 

I  p 

189^1902 

LP. 

1893-1902 

I  P 

1887-1888 

•  ...■■    Jl.  Jl  . 

1895-1898 

■  ....•   X.Jl  . 

1890-1899 

>  < .    • .  X.  Jr. 

1891-1892 

■  •...•  X.  XT. 

1897-1898 

•   .   .   a    1    •     X.X  • 

1887-1889 

I    P 

1887-1888 

1  P 

1889-1891 

IP 

1895-1903 

LQ. 

1905 

1900-1905 

1      •  ■  • 

1887-1891 

•  •  •  •   »     Xm  Mm 

1887-1890 

•  *  •    •  x*Xr» 

1890-1891 

I  P 

1890-1899 

I  p 

1887-1889 

LP, 

1887-1889 

•  •  •   ■   •     MmMm 

1894-1899. 

LP. 

1897-1906 

....      LP. 

1887-1889. 

LP. 

1887-1903. 

1  •  •  •  •    •     iL«  Mm 

1887-1890 

1  •  •  *  •  •     JLa  Mm 

1905 

1899-1901 

1  •   «                 Mm  Mm 

1887-1888. 

LP. 

189a-1902 

1  P 

!••••«      Mm  X   • 

1889-1891, 

1892.  LP. 

1887-1888 

r  p 

1900-1906 

1893-1899 

>  •  •  •  ■       X*  aT* 

1895-1905 

»  •  •  • 

1903-1905 

1902-1904 

LP. 

1902-1903 

•   ••■••     X*  Mm 

1903-1905 

1889-1890 

IP 

1888 

..      .LQ.          I 

Name  of  Variety. 


Mulhouse. 

McCord,  from 

Mclntyre 

McKenzie,  Geo.,  from. . 
McMurray,  Thos.,  Seed- 
ling.  

Myatt's  Ashleaf 

Napoleon 

Naught  Six 

Netueleaved 

Neue  Rothe  Salat 

New  Badger  State 

New  Queen 

New  V  ariety,  No.  1 

Niagara 

Ninetyfold , 

Nine  Weeks., 

Northern  Beauty 

Noroton  Beauty 

Norcross 

Northern  Star 

Northern  Spy 

Nott's  Peachblow 

NudelRed 

Ockel'sRio  Frio 

Odin 

Ohio  Gunner 

Ohio  Junior. 

Oneida 

Onion  Early 

Onion  Red  Skinned .... 

Oregon  Beauty 

Orpnans 

Oxford.... 

Paris  Forcing 

Paris  Prize 

Paragon  (Thorbum's) . . 

Patate  Beige. 

Paterson's  Albeit 

Paterson's  Blue 

Paterson's  Blue  Kidney 
Paterson's  Napoleon. . . . 
Paterson's  Red  ELidney. 
Paterson's  Victoria. .... 

Pat's  Choice 

Pauline  Lucca 

Peach  Blow 

Peach  Blow  (red  skinned) 
Peach    Blow     (Foster's 

Peach  Blow  (improved). 

Pearl  of  Home 

Pearce's  Extra  Early. . . 
Pearoe's  Prize  Winner. . 

Pearce 

Pearl 

Pearl  of  Savoy 

Peerless 

Peerless  Junior 

Peck's  Early 

Penn  Manor 

Penzance  Kidney 

Perle 

Perron,  A.,  from  No.  1.. 
Perron,  A.,  from  No.  2.. 

Pesca. 

Pingree. 

Pinkeye 

Pine  Cone 


Years  when 
Tested. 


oof -XoOO 

897-1899 

890-1891, 1900- 
Xi1\lt}.  . ......  • 

892-1899 

894^1895 

905 

887-1888, 1895- 

1905 

vUD. . c      ...... 

887-1888 

oyjr-iyo4 

889-1891 

89&-1908 

894  1902  .. 

887-1889 

905 

887-1888 

901-1905 

905 

905 

904  1905 

893-1902 

903-1904 

887-1888 

887-1888 

887-1888..   .. 

oo9— loal 

897-1902  

887-1889 

887-1890 

887-1888 

897-1899 

895  1899 

887-1888 

887-1888 

887-1868 

887-1891 

897-1898 

887-1889 

887-1890 

oOi— Xooli 

887-3888 

887-1888 

887-1888 

902-1905 

887-1888 

887-1888, 1898- 

1904 

887-1888 

OOf— loOo    , • . . . 

887-1888 

891 

otfiT— loUZ. ..... 

893-1896,  1898- 

XtM/Z.  ...■•... 

900-1905 

887-1888 

887-1891, 19(6. 

oo7— lo8o 

895-1899 

903-1905 

899-1905 

892-1893  .... 

899-1901....:. 

fvm 

OftJO  ■■■••»••■•« 

887-1888 

901-1905 

89a-1905 

887-1889  .     .. 


Why  Dis- 
carded. 


LP.;  LQ, 
LP. 

LP.;  D.E. 
LP. 

LP. 


LQ. 
LP. 
LP. 
iLP. 
I.Q.;D.E. 

LQ. 


LQ.;D.E. 

LP.;  D.p]. 

LP. 

LP. 

LP. 

LP. 

LP. 

LP. 

LP. 


13: 


LP.  I 

LP.;LQ. 

LQ. 

r.Q.;D.B. 

LP. 

LP. 

LP. 

LP. 

LP. 

LP.;  LQ. 

LP. 

LP. 

LP. 

D.E. 
LQ. 

LP. 

LP.;  LQ. 
LP. 
LP. 

LP. 

LP. 

LP. 
LP. 


LP. 
LP. 
LP. 
LP. 
LP. 


LP. 
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Name  of  Variety. 


Pio  Nano 

Polaris.     

Pomeranian  Red 

Pootaluck 

Potentate 

PoI;|rf^ano8 

Praine  Seedling. 

Preston 

Price,  from  Holland 

Pride  of  America 

Pride  of  the  Market  . . 

Pride  of  the  Table 

Pride  ofTunbridge. 

Prime  Minister 

Prince  Bismarck 

Prince  FrederickCharles 

Prire  Taker 

Prolific  Breezes 

Prolific  Rose 

Purple  and  Grold 

Pyke,  Geo.,  from 

Quaker  City 

Quarantine  de  la  Halle. 

Queens 

Queen  of  Potatoes 

Queen  of  the  Valley 

Quick  Crop 

Quick  Lunch 

Kaspbeny  Leaved 

Rawdon  Kose 

Reading  Giant 

Record 

RedPish  

Red  Mouse 

Red  Rock 

Red  River  VaUey 

Reeve's  Rose 

Reinish  Early  Kidney. . 

Reliance 

Richter'sGem 

Richter*8  Improved 

Richter's  Schneerose.. . . 

Rio  White 

Rochester  Rose 

Rockwood 

Rose  of  Erin. 

Rosedale 

Rose's  Beaul^of  Beauties 

Rose  of  the  North 

Rose  No.  9 

Rose's  New  Giant.. 

Rose's  New  Invincible.. 

Rosv  Mom 

Rothrant 

Rough  Coat  Cup. 

Rough  Diamond 

Rouge  Royale 

Ruby 

Rural  Blush 

Rural  No.  2 

Ru<«seirB  Seedling 

Rust  Proof 

Babean's  Elephant 

Sachsen  Yellow  Fleshed 

Onion... 

Sago  Black 

Satisfaccion 

Saunders 

Scotch  Blue 

Scotch  Champion 

Scottish  QaMn 


Years  when 
Tested. 


1887-1888 
1893-1903. 
1887-1888 
1889-1891. 

1905 

1887-1888. 
1887-1891. 
1890-1891. 
1887-1889. 
1887-1891. 
1894-1902. 
1894  1899 

1905 

1887-1801 

1889 

1887-1888 

1895-1902. 

1887-1889. 

1899-1904 

1887-1889. 

1900-1901. 

1897-1903. 

1887-1888. 

1887-1838. 

1887-1888 

1887-1888, 1891- 

1899.... 
1903-1905. 

1905 

1887-1889. 
1897-1905 . 
1894-1902. 
1895-1898. 
1887-1888. 
1887-1888. 
1900-1904. 
1891-1893. 
1897-1905. 
1887-1889. 

1905 

1887-1889. 

188T-1891 

1887-1892. 

1887-1888. 

189f»-1905. 

1890-1891. 

189S-1902. 

1890.  .. 

1890-1892. 

1898-1902. 

1897-1905 

188H-1891. 

1391 

1887-1893. 
1887-1890. 
190^1904. 
1889-1892 

1905 

1887-1891 
1839-1905. 
1889-1892, 
1908... 
1894-1898. 

1905 

1895-1905 


1887-1888... 
1887-1888... 
1894-1899... 

1890 

1887-1888... 
1888-1892  .. 
1887-1888  .. 


1890- 


Why  Dis- 
carded. 


f 


LP. 
LP. 
LP. 
LP. 

LP. 
LP. 
LP. 
LP. 
LP. 
LP. 
LP. 

LP. 
LP. 
LQ. 
LP. 
LP. 
LP. 
LP. 
LP. 
LP. 
LP. 
I.Q. 
LQ.;D.E. 

[.Q. 


LP. 

LP. 
LP. 
LP. 
LP. 
LP. 
LP. 

LP. 

LP. 
LP. 
LP. 
LP. 

LP. 
LP. 
LP. 
LP. 
LP. 

LP. 
LP. 
LP. 
LP. 
LP. 
LP. 

LP. 


LQ. 


LP. 
LP. 


LP. 

LP. 

LP. 

LP, 

I  P  • 

LPl' 


LQ. 


Name  of  Variety. 


Scotch  Mountain  Rose.. 

Schoolmaster 

Seattle,  from 

Seboo 

Seedling  *  No.' '  214  *  (0. 

Seedling    No.    230   (C. 

R  F.l 

Seedling  Rock 

Seedling  No.  7  ( Agassiz) 

SemmeL .*. 

Senete  Queen 

Sharpe's  Victor 

Sharpe's  Seedling 

Sieberhanser 

Siegfried . . . .  • 

Silver  Dollar.  

Silverskin 

Sir  John  Llewellyn 

Sir  Walter  Raleigh 

gjjf  Wedks. 

Six  WeeksLong  White! 

Six  Weeks  Long  White 
Improved 

Six  Weeks  Round  Blue. 

Six  Weeks  Round  White 

Small  Frying 

Snowball 

Snowdrop    

Snowflake 

Sovereign 

South  Brazilian 

Stambulow 

Stanley 

State  rtf  Maine 

Star  of  the  East 

Stonewall 

Stourbridge  Glory.  

Strachan,  Alex.,  from. . . 

Stray  Beauty 

Sugar 

Sukreta 

Sulcika 

Summit 

Surprise 

Sutton's  Abundance 

Sutton's  Main  Crop 

Sutton's    Red     Skinned 

Flour  Ball 

Sutton's  Whit^  Fleshed 

Onion 

St,  Jean 

St  Johns  Bay 

St.  Patrick 

Swiss  Snowflake 

Symondsy  J.  (Black  Seed- 
ling)  

Table  King 

Telephone 

Think  of  Me 

Thcrbum 

Thusnelda 

TilleyR.,  from 

Todd's  Seedling 

Triumph  de  Pomerania. . 

Trophime. 

Trophy 

Troy  Seedling 

Tuttle's  Excelsior 

iTruffle 


Years  when 
Tested. 


1887-1888  

1887-1890 

1892-1903  .... 

1887-1888 

1887-1888  ..... 

1895-1902  

1894-1902  .... 

1887-1888  

1896-1904 

1887-1888  ... 

1899-1902 

1905 

1887-1903 

1887-1888  

1887  -1888. 1899- 
loUl ......... 

1900-1903 

1887-1888 

1905 

1897-1903 

1887-1888 

1887-1888 

1887-1889 

1887-1890  

1887-1888 

1902-1906 

1905 

1887-1891 

1887-1888 

1887-1888. . .     . 

1899-1901 

189(V-1891 

1890-1905 

1905 

1890-1892 

1895-1899 

x«9Uv .....I  ..... 

1889-1891  

1887-1891 

1887-1891 

1899-1901 

1889-1902 

1889-1891 

1895-1899 

1895-1898 

1887-1888 


1887-1888... 
1887-1888... 
1887-1888... 
1887-1891 . . . 
1897-1905... 


loqi 

1894-1899 

1887-1890 

188S-1897,  1900- 

iy\jt£ 

1887-1888.... 

1902-1904 

1887-1888 

1887-1889 

1887-1888 

1895-1903 

1887-1888 

1887-1888 


Why  Dis- 
carded. 


LP.;D.R 
LP. 

LP. 
LP. 

D.E. 

D.K 

LP. 

LQ. 

1%. 

LP. 
LP. 

LP. 
LP. 
LP. 

LP, 
LP. 
LP. 

LP. 
LP. 
LP. 
LP. :  D.K 


LP. 
LP. 
LP. 
LP. 
LP. 


LP. 
LP. 
LP. 
LP. 
LP. 
LP. 
LP. 
LP. 
LP. 
LP. 
LP. 

LQ. 

LP. 
LP. 
LQ. 
LP. 


LP. 
LP. 
LP. 
LP. 

LQ. 
LQ. 
LP. 
LP. 
LQ. 
LP.; 

i%. 

D.E. 
LP. 


LQ. 


IQ. 
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Nainp  of  Variety. 


Twentieth  Century. . . . 

Uncle  Sam  

Unica  

Up  to  Date 

Yangxiard 

Vanier,  D.,  frcim 

Van  Deman's  Earliest. 

Venus 

Vermont 

Vermont  Gold  Coin . . . 

Victoria 

Victoria  Pale  Red 

Vicktor 

Victor  Rose 

VigoroRa . . 

Vick'sNo.  9 

Vick'8  Extra  Early... 

VoodleRed 

Wall's  Orange 

Washington 


Year  when 

Why  Dis- 

Tested. 

c*ai*dod. 

1899-1902 

LP. 

1897-1906 

1809-1901 

LP. 

1901-1908 

LP. 

1887-1893 

LP. 

189^1903 

I.Q. 

1902-1906 

1887-1888 

LP.;  LQ. 

1887-1893 

LP. 

1903-1905 

1890-1901 

I.P. 

1887-1888 

I.Q. 

1906 

I.P. 

1895-1899 

1899-1902 

LP. 

1903-1905 

1892-1905 

1887 

LP. 

1900-1904  .... 

LP. 

1905 

Name  of  Variety. 


Wesel . 

White  Albino'. '. '. 

White  Beauty 

White  Elephant. 

White  Giant 

White  Mammoth 

White  Star 

White  Sprout 

White  Queen. 

WUliams  Early 

Woltman ,. 

Wonderful  (Hammond'b) 
Wonder  of  tne  World... 

World'sFair 

Yellow  Rose 

Zwickau 


Year  when    Why  Dis- 
Tested.  carded. 


1899-1901 LP. 

1904-1905 

1893-1902 

1887-1889, 1891- 

1892,  1897- 

1905 

1898-1902 LP. 

1905 

1887-1891 LP. 

1887-1890 LP. 

1887-1888 D.E. 

1837-1889 LP. 

1899-1905 

1901-1905 

1887-1893, 1896- 

xWlja  .........  X.  X  • 

1894-1899 LP. 

1887-1888 LP.;  LQ. 

1887-1888 LP. 


SUMMARY. 

* 

Although  the  potato  is  a  very  important  food  product  of  Canada  the  methods  of 
culture  can  be  much  improved. 

The  potato  succeeds  well  in  Canada  almost  everywhere  where  the  season  is  long 
enough  for  the  tubers  to  develop  before  the  tops  are  killed  by  frost. 

There  is  no  farm  crop  th«  yield  of  which  can  be  increased  so  much  by  one  season's 
work  as  the  potato. 

Potatoes  have  been  grown  at  the  rate  of  over  700  bushels  per  acre  in  small  plots 
at  the  Central  Experimental  Farm.  The  average  yield  for  the  whole  of  Canada  was 
about  123  bushels  when  the  last  census  was  taken  in  1901. 

The  potato  is  a  native  of  South  America  and  Mexico  and  introduced  into  Ireland 
in  1585  or  1586  and  from  there  to  England. 

New  varieties  of  potatoes  nctay  be  originated  from  seed,  by  bud  variation,  or 
changed  by  selection. 

The  twelve  most  productive  varieties  grown  at  the  Central  Farm  for  five  years 
are:  Dr.  Maerker,  Late  Puritan,  Burnaby  Mammoth,  Money  Maker,  Carman  No.  1, 
Dreer's  Standar<I,  Sabean's  Elephant,  Canadian  Beauty,  Eural  Blush,  I.X.L.,  Pearca, 
Clay  Eose. 

The  six  most  productive  early  varieties  for  five  years  are:  Irish  Cobbler,  Early 
Eikinah,  Vick's  Extra  Early,  Rochester  Rose,  Rawdon  Rose. 

Some  of  the  earliest  varieties  are:  Early  Snowball,  Eureka  Extra  Early,  Bur- 
pee's Extra  Early,  Rochester  Rose,  Bliss  Triumph,  Early  Ohio. 

The  twelve  varieties  freest  from  blight  are :  Dr.  Maerker,  Late  Puritan,  Burnaby 
Mammoth,  Carman  No.  1,  Dreeff's  Standard,  Sabean's  Elephant,  Rural  Blush,  Clay 
Rose,  Rose  No.  9,  Holbom  Abundance,  State  of  Maine,  Swiss  Snowflake. 

Varieties  may  be  affected  either  favourably  or  unfavourably  by  change  of  seed. 

Potatoes  succeed  best  in  a  moist,  somewhat  cloudy  and  temperate  climate  anof  in 
a  rich,  deep,  friable,  warm,  sandy  loam  soil  with  good  natural  drainage,  a  constaat 
tL'ough  not  too  great  a  supply  of  moisture  and  well  supplied  with  decayed  or  decaying 
vegetable  matter. 

A  crop  of  200  bushels  of  potatoes  exclusive  of  the  potato  tops,  removes  from  the 
soil  approximately  40  lbs.  nitrogen,  20  lbs.  phosphoric  acid,  and  70  lbs.  potash. 

Potatoes  succeed  well  after  clover,  there  being  an  average  increase  in  a  three  years' 
ttist  of  37  bushels  per  acre  where  clover  was  used  than  where  it  was  not. 

Heavy  me^uring  with  barnyard  manure  is  not  recommended,  but  the  use  of  a 
moderate  quantity  is  advised  applied  on  the  clover  in  the  autumn.  If  used  in  tha 
spring  the  manure  should  be  well  rotted. 
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Chemical  fertilizers,  if  used,  should  be  applied  at  the  rate  of  500  to  800  Ibe.  or 
more  per  acre  in  the  proportion  of  250  lbs.  nitrate  of  soda,  350  lbs.  superphosphate,  and 
200  lbs.  sulphate  of  potash  or  muriate  of  potash. 

The  soil  should  be  very  thoroughly  prepared;  the  better  the  preparation,  the  better 
the«crop  is  likely  to  be. 

The  best  time  to  plant  varys;  it  depends  largely  on  the  condition  of  the  groimd 
and  spring  frosts.  As  a  rule,  the  best  time  is  as  soon  as  possible  after  danger  from 
frost  is  past. 

Sets  should  be  cut  from  medium  or  large  potatoes  and  planted,  and^  covered  as 
soon  as  possible  after  planting.  If  allowed  to  wither  the  crop  will  be  less.  An  increased 
yield  will  be  obtained  by  coating  the  sets  with  land  plaster,  gypsum  or  lime,  especially 
if  potatoes  are  cut  a  few  days  before  planting.  A  set  should  have  a  large  amount  of 
flesh  and  about  three  eyes. 

The  best  depth  to  plant  is  from  four  to  five  inches. 

Potatoes  should  be  planted  in  rows  30  inches  apart  with  a  set  from  12  to  14  inches 
apart  in  the  rows. 

Potato  planters  are  very  satisfactory. 

The  crop  of  potatoes  will  usually  increase  in  proportion  to  the  number  of  times 
the  potatoes  are  cultivated  during  the  growing  season.  There  was  found  to  be  an  in- 
crease of  40  bushels  per  acre  in  a  crop  of  potatoes  cultivated  six  times  over  those  culti- 
vated three  times. 

Level  cultivation  will  sometimes  give  better  results  than  ridging,  and  vice  versa. 
Where  the  soil  is  stiff,  ridging  is  advisable.  Where  the  soil  is  loose  and  liable  to 
suffer  from  drought  in  a  dry  time,  level  culture  is  recommended.  Where  the  soil  is 
both  loose  and  moist,  ridging  will  usually  give  best  results. 

Mulching  with  straw  is  too  expensive  and  results  do  not  justify  its  use. 
Potatoes  can  be  forced  by  some  days  by  sprouting  the  potatoes  before  planting. 
The  crop  of  marketable  potatoes  can  be  almost  doubled  by  having  three  weeks* 
growth  in  September. 

Potato  tops  should  be  protected  from  insects  and  diseases  as  the  yield  will  be  in 
proportion  to  the  leaves  uninjured. 

The  Colorado  Potato  Beetle  and  Cucumber  Plea  Beetle  are  the  most  injurious 
insects.  The  former  can  be  killed  by  using  Paris  green,  and  the  latter  can  be  prevented 
from  doing  injury  by  Bordeaux  mixture  and  Paris  green. 

The  principal  diseases  affecting  the  potato  are  Early  and  Late  Blight  and  Rot, 
and  Potato  Scab.  The  two  former  may  be  prevented  by  spraying  thoroughly  with  Bor- 
deaux mixture,  beginning  before  the  disease  appears  and  keeping  the  vines  covered. 
From  three  to  four  sprayings  are  sufficient.  In  a  three  years'  test  the  increase  in  yield 
by  spraying  with  Bordeaux  mixture  was  94  bushels.  The  total  cost  per  acre  will  be 
from  four  to  six  dollars. 

The  spores  of  potato  scab  may  be  destroyed  on  the  potato  before  planting  by  soak- 
ing the  tubers  for  two  hours  in  a  solution  of  Formalin  or  for  one  and  a  half  hours 
in  a  solution  of  Corrosive  sublimate. 

Spraying  mixtures  should  be  applied  at  the  proper  time  and  thoroughly  if  good 
results  may  be  expected. 

It  is  important  to  success  to  have  a  good  spray  pump  and  pure  spraying  materials. 
Good  potato  diggers  are  now  on  the  market  by  which  potatoes  can  be  dug  more 
eoonomioally  than  with  the  plough  or  fork.    Potatoes  should  be  dug  in  dry  weather 
80  that  they  will  be  dry  when  taken  to  the  cellar. 

If  the  i)otatoes  are  diseased  it  is  lest  to  leave  them  in  the  j^ound^long  as  yossible. 
Tubers  should  be  stored  in  a  dry,  cool,  well  ventilated  cellar  and  kept  at  a  tempera- 
ture between  33®  and  35**  F.  if  possible. 

It  is  usually  more  profitable  to  market  potatoes  in  the  autumn  than  to  store  them. 
Good  machines  for  sorting  potatoes  can  now  be  obtained. 

The  cost  of  growing  a  300  bushel  per  acre  crop  of  potatoes  is  estimated  at  $52.11, 
although  this  will  Ix  reduced  considerably  on  large  areas  where  the  most  modem 
machinery  is  used. 

The  number  of  varieties  of  potatoes  tested  at  the  Central  Experimental  Farm 
%0m  1887  to  1905  is  about  844. 
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'lO  THE  HONOUBABLE  THE  MINISTER  OF  AaRICULTURB, 

SiR^ — I  have  the  honour  to  submit  for  your  approval,  Bulktin  No.  .60  of  the  Ex- 
perimental Farm  Series  on  the  Milling  and  Chemical  Value  of  the  Grades  of  Wheat 
in  vhe  Manitoba  Inspection  Division,  Crop  of  1904. 

The  Milling  and  Baking  tests  reported  on  in  Part  L  have  been  conducted  by 
Pr.  C.  E  Saunders,  Experimentalist,  while  the  results  of  a  chemical  study  of  the 
grain  and  flour  of  these  grades  carried  on  by  Mr.  F.  T.  Shutt,  Chemist  of  the  Ex- 
porimental  Farms,  are  presented  in  Part  II. 

The  investigations  which  are  reported  upon  in  this  bulletin  were  undertaken 
under  your  instructions,  in  response  to  a  request  received  from  the  Manitoba  Grain 
GroT^ers  Association,  asking  that  the  Experimental  Farm  staff  should  determine  as  ac- 
curately, as  possible  the  value  of  each  grade  of  wheat  (in  the  Manitoba  Inspection 
Division)  for  milling  purposes,  and  also  from  the  standpoint  of  chemical  compos^i- 
tion; 

This  subject  is  one  of  deep  interest  to  the  farmers  of  the  Canadian  Nortb-nest, 
and  every  effort  has  been  made  to  make  the  investigation  thorough  and  cozhplete. 
The  uniformity  of  the  results  obtained  by  these  independent  workers  gives  evidence 
pf  -the  care  and  accuracy  with  which  the  work  has  been  conducted,  and  will  doubtless 
inspire  confidence  in  the  reliability  of  the  conclusions  reached.  I  trust  that  the  facts 
presented  in  thii.  isuUetin  will  be  helpful  in  leading  to  just  conclusions  in  reference 
to  this  important  inquiry. 

I  have  the  honour  to  be 

Your  obedient  servant, 

Wm.  SAUNDERS, 
Director  of  Experimental  Farms. 
Ottawa,  June  6«  190S. 


♦. 
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THE  MILLING  VALUE  OF  THE  GRADES  OF  WHEAT 

Br  Ohas.  E.  Saunders,  B.A.,  Ph.D.,  Experimentalist 


KETHOD  OP  SELECTING  THE  WHEAT. 

In  order  that  definite  conclusions  may  be  drawn  from  tests  and  analyses  of  the 
wheat  of  different  grades  it  is  evident  that  the  grain  must  in  every  case  he  thoroughly 
representative  of  the  average  of  the  grade.  Individual  lots  of  grain,  each  grown  in  one 
field,  are  obviously  untrustworthy  (and  may  be  quite  misleading)  when  general  con- 
clusions are  to  be  drawn ;  because  they  may  be  either  above  or  below  the  average  of  the 
grade  (though  not,  of  course,  below  the  legal  standard),  and  may  possess  peculiarities 
due  to  the  soil  or  climate  of  the  district  in  which  they  were  grown  or  due  to  the  variety 
of  wheat  sown. 

Through  the  courtesy  of  Mr.  David  Horn,  the  Chief  Inspector  of  Grain,  we  were 
able  to  obtain  for  this  investigation  from  the  Winnipeg  inspection  office  a  sufficient 
quantity  of  wheat  of  each  grade  made  up  by  the  mixing  of  small  quantities  taken  from 
a  number  of  different  car-loads  from  various  sections  of  the  country.  These  samples  of 
wheat  were  screened,  under  Mr.  Horn's  direction,  to  bring  them  to  the  condition  in 
which  the  grain  leaves  Fort  William. 

These  composite  lots  may  therefore  be  depended  upon  to  represent  accurately  the 
average  of  the  different  grades  as  shipped  out  of  Fort  William.  This  average  is,  of 
course,  above  the  legal  standard,  which  defines  only  the  minimum  of  quality  required 
for  each  grade. 

The  grades  received  were  No.  1  Hard,  Nos.  1,  2  and  3  Northern,  No.  4  Extra,  No. 
4,  No.  6,  Feed  and  No.  2  Feed.  A  saniple  of  frozen  wheat,  No.  5  Frosted,  was  also 
obtained  in  addition  to  the  regular  grades  mentioned. 

CLEANING  THE  WHEAT. 

The  grain  as  received  from  Mr.  Horn  was  subjected  to  further  cleaning  before  be- 
ing milled.  This  cleaning  was  designed  to  remove  oats,  barley,  weed  seeds,  &c.,  and 
also  to  take  off  to  a  certain  extent  the  hairs  from  the  tips  of  the  wheat  kernels. 

The  loss  of  weight  caused  by  this  cleaning,  and  the  weight  per  bushel  of  the 
cleaned  samples  are  given  in  the  following  table: — 

Loss  IQ  Weight  W«Ight  per  bushel 

on    cleaning.  cleaned. 

No.lHard 0-2  percent  64    lbs. 

•     No.  1  Northern 0*6  "  63i   " 

No.  2        "        0-8  «  62i   " 

No.  3        "        10  "  60i   « 

No.  4  Extra 1-4  "  58i   " 

No.  4. 1-2  "  68}'* 

No.  5 1-8  "  57     « 

Feed 1-8  «  66     " 

No.2Feed 20  «  63J   « 

No.  SFrostefl 0-8  «  59     « 

ft 
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It  will  be  noticed  in  the  above  table  that  the  loss  on  cleaning  increases,  and  the 
weight  per  bushel  decreases  in  passing  from  the  higher  to  the  lower  grades.  No.  4, 
however,  occupies  a  somewhat  anomalous  position. 

METHOD  OF  MILLING. 

The  different  kinds  of  wheat  were  ground'  in  an  experimental  (roller  procese) 
flour  mill,  adapted  for  the  use  of  small  quantities  of  grain.  A  fixed  system  of  milling, 
puch  as  the  large  mills  employ,  was  not  used.  Such  systems  are  adapted  specially  to 
the  higher  grades  of  wheat  and  cannot  therefore  be  expected  to  give  accurate  results 
when  low  grades  are  being  ground.  In  this  respect,  therefore,  an  experimental  flour 
mill  has  a  distinct  advantage  over  a  larger,  fixed  system;  because  the  treatment  of 
each  kind  of  wheat  can  readily  be  altered  to  suit  its  special  requirements.  But  when- 
ever comparisons  are  being  made  between  different  lots  of  wheat  of  good  quality  and 
similar  in  character,  a  fixe6  system  is  to  be  preferred. 

Before  milling,  the  wheat  was  moistened  with  about  three  per  cent  of  water  and 
,.,was  allowed  to  stand  for  about  one  hour.     The  time  and  the  amount  of  water  added 
^^-  varied  somewhat  according  to  the  nature  of  the  wheat. 

Four  breaks  were  generally  found  suflScient  when  the  higher  grades  were  being 
.milled.  The  first  break  was  made  very  light,  and  the  first  break  flour  (usually  less 
tiian  one  per  cent)  was  always  put  into  the  low  grade  flour.  The  flour  from  the  other 
breaks  was  put  into  the  *  straight '  grade,  except  in  the  case  of  No.  2  Feed  which  gave 
break  flour  so  dark  in  colour  that  it  could  only  be  put  into  the  low  grade. 
t-  The  number  of  reductions  varied  somewhat  with  the  character  of  the  ^eat 
which  was  being  ground. 

After  each;  operation,  the  mills  and  sieves  were  thoroughly  brushed  out,  in  cTrder 
■1o  make  the  results  as  accurate  as  possible,  quantitatively.  This  cleaning  entirely 
pi'evented  the  mixing  of  flour  from  one  lot  of  wheat  with  that  from  any  other,  (whi<i 
always  occurs  in  large  mills),  but  it  made  the  colour  of  the  flour  less  brilliant  than 
it  would  otherwise  have  been. 

The  loss  in  milling  was  usually  about  three  per  cent. 

FLOUR^  SHORTS  AND  BRAN. 

Since  the  terms  floury  shorts  and  hran  are  scarcely  capable  of  rigid  definition,  it 
seems  necessary  to  explain  as  accurately  as  possible  the  meanings  attached  to  them 
in  this  investigation.  It  is  a  perfectly  simple  matter  to  make  seventy  per:  cei^it  or 
more  of  flour  from  even  the  very  lowest  grades  of  wheat,  provided  the  definition  of 
the  term  flour  is  made  sufficiently  broad.  A  little  additional  grinding  will  also  always 
transfer  a  considerable  quantity  of  bran  into  the  shorts,  bringing  the  latter  to  a 
relatively  large  bulk.  Therefore,  the  different  proportions  of  the  products  obtaine^l 
by  various  investigators  are  not  necessarily  contradictory,  even  tiiough  they  may 
seem  to  be  so  at  first  sight.  In  the  present  investigation  an  effort  has  been  made  to 
use  the  terms  flour,  shorts  and  hran  in  exactly  the  same  sense  in  every  case. 

Flour, — This  material  all  passed  through  No.  10  bolting  silk  and'  was  classified 
according  to  colour  into  three  grades,  first,  second  and  low.  The  first  and  second 
grades  were  then  mixed  and  are  referred  to  as  straight  flour.  Care  was  taken  to  in- 
clude in.  the  straight  flour  all  the  material  which  seemed,  by  its  colour,  to  be  fit  for 
the  making  of  bread  of  fair  quality.  The  low  grade  flour  could  of  course  be  used  for 
...thread  making,  but  so  far  as  the  writer  is  aware,  such  material  as  this  is  not  so  used 
in  Canada,  but  is  employed  in  the  feeding  of  animals.  Bread  made  from  it  is  cer- 
tainly most  uninviting. 

Shorts. — This  product  passed  through  No.  20  silk  gauze  and  was  retained  on  No. 
IC  bolting  silk. 

Bran, — The  material  finally  retained  on  No.  20  silk  gauze  was  designated  as 
bran. 


Tlie  proportion  of  shorts  to  bran  did  not  vary  very  much  in  the  first  seven  grades, 
the  shorts  being  a  little  less  in  amount  than  the  bran.  Ix?  the  last  two  grades  the 
shorts  and  bran  were  about  equal.  As  these  differences  have  very  little  significance, 
and  aB  the  relative  proportions  of  the  two  products  can  so  readily  be  altered  by  slight 
changes  in  the  method  of  milling,  it  seems  unnecessary  to  report  upon  them  separate- 
ly.   The  totals  only  are  therefore  given. 

The  following  table  gives  tlie  yield  of  flour,  shorts  and  bran,  obtained  from  the 
different  grades  of  wheat.  These  milling  tests  were  done  in  duplicate  and  the  figures 
given  are  the  average  of  the  two. 


TIELD  OF  FLOUR,  SHORTS  AND  BRAN. 

(The  figures  are  percentages  of  the  total  products  obtained). 


Nal  Hard.... 
No.  1  Northern 
No.  2  Northern 
No.  3  Northern 
No.  4  Extra.   . 

^b.4 

No.5 

Feed 

No.  2  Feed.... 
No.  5,  Fktwted . 


Straight 
Flour. 

Low  grade 
Flour. 

Total  Flour. 

64i 
62 

a 

71 

69} 

61 

8 

€9 

m 

8 

67i 

5C 

10 

66 

52 

14 

66 

4bi 

14i 

60 

88 

21 

59 

22 

27 

49 

45 

16 

61 

Shcyrtu 
and  Bran. 


20 
30} 
31 
82i 
•84 
34 

■fi 

51 
39 


It  will  be  seen  that  the  amounts  of  straight  flour  and  of  total  flour  decrease  as 
we  pass  from  the  higher  to  the  lower  grades ;  while  the  amounts  of  low  grade  flour  and 
of  shorts  and  bran  increase.  These  changes  are  fairly  regular,  though  the  differences 
between  any  two  grades  become  much  greater  as  the  lowest  grade  is  approached. 

As  already  stated,  the  straight  flour  contains,  in  each  instance,  all  the  flour  that 
seemed  (from  its  colour)  to  be  suitable  for  bread-making. 

The  large  proportion  of  low  grade  flour  produced  from  the  poorest  samples  of 
•irheat  shows  clearly  their  inferior  character. 


BREAK  FLOUB  AND  PURIFIED  iilDDLINQS. 


It  may  be  of  interest,  from  a  miller's  point  of  view,  to  state  the  proportions  of 
break  flour  and  of  purified  middlings  obtained  from  the  different  grades.  The  figures 
for  the  break  flour  represent  the  average  of  three  determinations.  The  purified  mid- 
dlings were  determined  once. 

Patent  flour  was  not  made,  but  the  quantity  of  purified  middlings  produced  will 
give  a  fair  idea  of  the  amount  of  patent  flour  which  might  be  obtained  fromi  each 
grade. 

The  middlings  were  made  in  the  usual  way  and  were  then  purified  by  sifting 
and  by  the  use  of  a  current  of  air  to  remove  bran  particles.  The  purified  middlings 
passed  through  No.  60  silk  gauze  and  were  retained  on  No.  9  bolting  silk.  The  break 
flour  passed  through  No.  10  silk. 

llie  figures  given  below  are  percentages  of  the  wheat  ground. 


» /■ 
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Break  Flour    Purified  Middlings. 

No.  1  Hard 8  47 

No.  1  Northern • 8  45 

No.  2  Northern 9  43 

No.  3  Northern 9  41 

No.  4  Extra 8  38 

No.  4 9  36 

No.  5..    .1 7  32 

Feed G  26 

No.  2  Feed 5  16 

No.  5  Frosted G  39 

The  break  flour  from  the  lower  grades  was  darker  in  colour  than  that  from  the 
higher  grades;  and  the  purified  middlings  from  the  lower  grades  did  not  possess  the 
same  rich,  yellowish  oolour  as  those  from  higher  grades. 

COLOUB  OP   THE   FLOUR. 

The  straight  flours  made  from  the  different  grades  were  all  much  alike  in  colour, 
in  the  dry  state;  but  the  flour  from  the  lower  grades  was  less  creamy  and  of  a  rather 
grayish  tint 

After  moistening  and  drying,  differences  of  considerable  importance  could  be 
observed.  The  flour  from  the  first  six  grades  was  all  of  about  the  same  colour.  No.  5 
and  No.  5  Frosted  were  slightly  darker,  while  Feed  and  No.  2  Feed  were  of  a  decided 
brown iah-gr ay  tint. 

BAEINQ  TESTS. 

Many  baking  tests  were  conducted  with  the  straight  flours  from  the  different 
grades  of  wheat  These  tests  were  made  rather  severe  so  as  to  bring  out  clearly  any 
differences  which  there  might  be  in  the  strength  of  the  various  flours.  Slightly  dif- 
ferent methods  of  fermentation  of  the  dough  were  tried,  but  in  each  case  the  whole 
of  the  flour  was  made  up  into  dough  at  the  commencement  of  the  operation.  This 
was  kneaded  down  twice,  in  addition  to  the  very  thorough  kneading  which  it  received 
at  the  beginning.  The  same  quantities  of  flour,  salt,  yeast  and  sugar  were  always 
vised,  and  water  was  added  until  all  the  samples  of  dough  were  as  nearly  as  possible 
of  uniform  consistency.  The  fermenting  cupboard  was  k^t  at  about  33®  C.  (  =  91® 
r.),  and  the  bread  was  baked  at  ehout  205®  0.  (  =  401®  F).  When  cool,  the  weights 
nnd  volumes  of  the  loaves  were  ascertained. 


WATER   ABSORBED  IN  BREAD-MAKINQ. 

The  amount  of  water  absorbed  and  retained  by  any  flour  when  made  into  bread 
is  a  very  important  consideration  in  determining  its  value  to  the  baker.  The  follow- 
ing table  gives  the  averages  of  a  number  of  different  bakings  of  the  straight  flour 
from  each  grade  of  wheat  As  the  loaves  made  were  quite  small  and  were  thoroughly 
baked,  the  amount  of  water  retained  was  not  so  large  as  it  would  be  in  ordinary 
bread  making.    The  results  are,  however,  strictly  comparable  throughout: 


Weight  of  bread 

made  from  Number 
100  parts  of  of 

flour.  Bakings. 

No.  1  Hard 137J  9 

No.  1  Northern 137  6 

No.  2  Northern 135  6 

No.  3  Northern 136  4 

No.  4  Extra 134  5 

No.  4 136i  4 

No.  5 136  G 

Feed 137  4 

No.  2  Feed  (not  sufficient  flour  for  repeated  tests). 

No.  6  Frosted 138  6 

Most  of  these  differences  in  water  absorption  are  too  small  to  be  of  much  im- 
XK>Ttance ;  but  the  rather  high  position  occupied  by  the  flour  from  No.  5  Frosted  wheat 
is  interesting. 

VOLUME  OF  THE  LOAVES  FROM  DIFFERENT  FLOURS. 

The  cubic  volumes  of  the  loaves  produced  in  the  different  bakings  were  carefully 
determined  in  all  cases.  The  results  obtained,  however,  showed  very  few  variations 
ol  interest.  There  was  no  difficulty  in  making  excellent  bread  (as  light  as  was  de- 
eired)  from  almost  every  one  of  the  samples  of  flour,  though  they  did  not  all  give 
their  best  results  under  exactly  the  same  conditions.  In  general  terms  it  may  be  said 
tiiat  flour  from  the  lower  grades  acted  better  with  rather  long  fermentation,  while 
flour  from  the  higher  grades  required  somewhat  shorter  periods. 

Some  of  the  lower  grades  (No.  4  Extra,  No.  4,  No.  5  and  No.  5  Frosted)  gave 
dough  which  felt  rather  unusual  and  seemed  to  possess  less  elasticity  than  that  made 
from  the  higher  grades;  but,  when  properly  treated,  very  good  bread  was  produced 
from  it. 

The  flour  from  Feed  wheat  gave  bread  of  somewhat  less  volume  than  the  others, 
while  with  No.  2  Feed  it  was  very  difficult  to  make  light  bread  at  all. 

OOLOUR  OF  THE  BREAD. 

The  colour  of  the  bread  made  from  the  different  flours  varied  only  slightly  from 
No.  1  Hard  down  to  No.  5  and  No.  5  Frosted,  though  the  bread  from  these  lower 
grades  was  certainly  not  quite  equal  in  colour  to  that  made  from  No.  1  Hard  wheat. 
Below  No.  5  there  was  a  very  distinct  darkening.  The  colour  of  the  bread  made  from 
Feed  wheat  was  quite  dark  and  unatractive,  while  that  from  No.  2,  Feed  was  dis- 
tinctly worse.    The  flavour  of  the  bread  in  these  two  instances  was  also  poor. 

Conclusions  from  Baking  Tests. 

We  may  conclude  from  the  baking  tests  that  the  straight  flours  made  in  this  in- 
vestigation were  all  suitable  for  bread  making  except  those  from  Feed  and  No.  2 
leed  wheat.  These  latter  may  be  entirely  condemned.  The  writer  has  never  seen 
any  such  flour  used  for  bread  making,  and  it  is  not  probable  that  it  could  be  sold  at 
any  price  for  that  purpose  in  Canada. 

It  may  therefore  be  safely  concluded  that  Feed  and  No.  2  Feed  wheat  have  no 
milling  value  whatever,  and  that  their  actual  worth  is  to  be  determined  by  their  use- 
fulness as  food  for  chickens  or  other  animals,  either  as  whole  grain  or  in  the  ground 
condition.  Chemical  analysis  will  therefore  give  a  much  better  idea  of  the  value  of 
these  two  grades  than  any  milling  and  baking  tests. 
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VALUES  OF  HILL  PRODUCTS. 


Having  eliminated  the  lowest  two  grades  an  attempt  will  now  be  made  to  ascer- 
tain the  relative  values  of  the  mill  products  obtained  from  the  remaining  grades  of 
wheat  In  order  to  do  this  it  is  necessary  to  re-state  the  amounts  of  the  difEerent 
products  obtained  in  terms  of  uncledned  wheat,  the  material  which  the  miller  pur- 
chases. 

In  preparing  this  table  a  deduction  has  been  made  for  the  loss  in  cleaning  the 
wheat  (particulars  of  which  have  alreaoir  been  given),  and  a  further  allowance  of 
three  per  cent  for  loss  in  milling. 

Small  fraT^tions  are  disreg^ded  as  in  the  previous  tables. 

YIELD  OF  FLOUR^  SHORTS  A^'D  BRAN  FROM  100  LBS.  OF  UNCLEANED  WHEAT. 


Nal  Hard 

No.  1  Northern, 
No.  2  Northern. 
No.  3  Northern 
Na  4  Extra... . . 
No.  4 


No.  6 

NaS'FVoet  d. 


Straight 
Flour. 


Lbs. 

60 

59 

B7 

53i 

50 


'  Low  Grade 
Flour. 


Lbs. 

6 
7 

7 
7 
9 

IS 

1 


13 


ShortR 
and  Bran. 


Lbs. 

28 

29i 

90 

SI 

324 

S2| 

88 

m 


J  >, 


I  ■  • , 


After  a  careful  study  of  the  prices  of  flour,  shorts  and  bran  in  Winnipeg  during 
the  past  winter,  the  following  values  were  selected  as  approximately  correct  for  the 
products  made  in  these  milling  tests: —  ■    /  •  ,     . 

Straight  flour $2.50  per  100  lbs. 

Low  grade  flour. . 1.10  " 

Shorts  and  bran  (mixed) 0.70 


a 


Eveu  though  thtso  prices  may  not  be  strictly  accurate,  they  will  serve  very  well 
for  the  calculation  of  the  relative  values  of  the  mill  products  obtained  from  a  bushel 
of  wheat  of  each  different  grade. 

The  following  table  shows  the 
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VALUE  OF  THE  HILL  PRODUCTS  OBTAINED  FQOM   A  BUSHEL  OF  WHEAT. 


Grade. 


No.lHard.... 
No.  1  Northern 
No.  2  .. 
No.  3  H 
Na  4  Extra. . . 
No.4........  .• 
Na6...w....v. 
No,  5  Frosted.. 


Straiffbt 
Flour. 


cts. 


Low  Grade 
Flour. 


0 
0 
0 
0 
0 
0 
0 
0 


cts. 

04 
041 
05 
05 


09 
10 


Sborts  and 
Bran. 


$ 
0 

0 
0 
0 
0 
0 
0 


cts. 
12 


13 


16 
16 


Total. 


$    cts. 

1  10 
107 
1  OG 

1  m 

1  00{ 
097 
090| 
0  91} 


in^'calcfulating  the  above  figures  no  allowance  has  been  made  for  the  fact  tliat 
the  straight  flour  from  the  lower  grades  of  wheat  was  of  somewhat  toss  value  than 
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that  from  tlie  higher  gn^des. '  There  may  also  be  some  slight  errors  in  aesuming  that  the 
other  mill  products  are  of  the  same  value  whatever  grade  of  wheat  they  have  been 
made  from.  In  studying  this  table  it  should  not  be  forgotten  that  the  value  of  the 
mill  products  does  not  necessarily  indicate  the  value  of  the  wheat  to  the  miller.  The 
cost  of  running  a  mill  is  approximately  the  same  whether  each  bushel  of  wheat  is 
yielding  products  to  the  value  of  $1.10  or  only  to  the  value  of  90  cents.  In  the  latter 
case  the  cost  of  production  is  relatively  greater,  and  may  ev€n  be  so  much  greater  as 
tc  render  the  poorer  wheat  quite  unprofitable  for  milling  purposes,  except  at  a  greatly 
reduced  price.  We  have  also  to  consider  tlie  fact  that  the  demand  for  low  grade  flour 
and  other  inferior  products  may  be  I'sss  keen  than  that  for  bread-making  flour.  6a 
that  a  miller  may  prefer  to  pay  a  relatively  higher  price  for  a  superior  grade  of  whent 
in  order  to  have  a  large  daily  output  of  high  grade  flour  from  his  mill.  Further,  the 
prevailing  systems  of  milling,  arranged  as  they  are  for  good  plump  wheat,  would  re- 
quire some  modifications  in  order  to  produce  the  best  possible  results  with  inferior 
wheat,  and  millers  are  naturally  averse  to  making  such  changes.  In  view  of  these 
considerations  it  cannot  be  doubted  that  the  value  of  the  lower  grades  of  wheat  for 
milling  purposes 'is  distinctly  less  than  the  figures  given  in  the  above  table  would  sc?rri 
to  hidicate. 

In  regard  to  the  value  of  the  highest  grades  of  wheat,  the  following  quotation 
from  "  The  Miller  "  (London,  England,  Feb.  6th,  1905)  is  of  interest  :— 

'  The  English  miller  does  not  want  No.  1  Hard  for  making  a  purely  No.  1  Hard 
wheat  flour,  but  to  mix  with  other  sorts  in  order  to  make  a  standard  flour  of  his  own, 
and  so  long  as  the  No.  1  Canadian  wheat  is  of  the  very  highest  milling  value  it  will 
command  a  premium  over  and  above  its  real  single  milling  value.' 

No  doubt  these  remarks  would  also  apply  to  No.  1  Northern  and  i>ossibly  to  N-), 
2  Northern,  as  well. 

It  is  clear,  therefore,  that  we  must  always  expect  the  market  price  of  the  highest 
grades  to  be  higher  and  the  market  price  of  the  lowest  grades  to  be  lower  than  t^e 
value  of  the  mill  products  obtained  from  each  would  suggest. 

AVEBAQE  PRICES  OF  THE  GRADES  IN  WINNIPEO. 

(Winter  of  190i-6.J 

Taking  the  average  of  several  quotations  covering  the  whole  of  last  winter,  the 
following  were  found  to  be  the  average  prices  per  bushel  (of  60  lbs.)  of  the  different 
grades  of  wheat  in  Winnipeg : — 

No.  1  Northern 96  cents. 

No.  2  Northern 93  " 

No.  3  Northern 86  " 

No.  4  Extra 77  " 

No.  4 74  " 

No.  6 63  " 

Feed 55i  " 

No.  2  Feed 52i  " 

The  quantity  of  No.  1  Hard  offered  for  sale  was  so  small  that  it  was  almost  ignored 
as  a  factor  in  the  market  In  answer  to  an  inquiry,  Mr.  David  Horn  kindly  furnished 
the  information  that  the  usual  price  of  No.  1  Hard,  during  the  past  winter  was  ona 
cent  per  bushel  above  that  of  No.  1  Northern. 

By  comparing  this  list  with  the  previous  table  it  will  be  seen  that  the  average 
price  of  a  bushel  of  wheat  is  much  doser  to  the  total  value  of  the  mill  products  oh- 
iainable  from  it  in  the  case  of  the  higher  than  in  the  case  of  the  lower  grades.  This 
woul4  indicate  that  farmers  are  being  insufficiently  paid  for  wheat  of  the  lower  grades 
if  ihe  value  of  the  mill  products  were  the  only  point  to  be  considered'  in  fi^g;  the 
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price  of  the  wheat.  But  we  have  pointed  out  several  important  considerations  which 
modify  the  case.  In  addition  to  those  abeady  mentioned  it  should  not  he  forgotten 
that  a  scarcity  or  an  abundance  of  wheat  of  any  particular  grade  would  tend  as  a  rule 
to  raise  or  lower  its  price  in  relation  to  the  other  grades.  Further,  any  grades  for 
which  there  is  a  special  demand  will  usually  command  relatively  higher  prices  than 
the  next  grades  immediately  below  them.  This  seems  to  be  illustrated  in  the  above 
list  of  prices.  The  large  drop  (9  cents)  between  No.  3  Northern  and  No.  4  Extra  is 
perhaps  due  to  the  fact  that  many  millers  refuse  to  buy  wheat  of  any  lower  grade 
than  No.  3  Northern;  and,  again,  the  still 'larger  gap  (11  cents)  between  No.  4  and 
No.  5  may  indicate  that  No.  4  is  the  lowest  grade  used  by  any  mills. 

It  is  evident  that  what  may  be  called  the  single  milling  value  of  the  different 
grades  can  never  ^x  the  prices  that  will  be  paid  for  the  wheat.  The  highest  grades 
will  probably  always  command  enhanced  prices,  while  the  value  of  the  lowest  g^i^adcs 
will  be  determined  by  their  utility  for  feeding  purposes  and  not  for  milling.  For 
some  of  the  intermediate  grades,  it  seems  possible  that  millers  could  afford  to  pay 
relatively  higher  prices  than  those  which  have  lately  prevailed,  if  greater  attention 
were  given  to  the  gn^ii^ding  of  such  wheat  and  special  efforts  made  to  find  the  most 
advantageous  markets  for  the  products. 


A  CHEMICAL  STUDY  OF  THE  GRAIN  AND  FLOUR  OF 

THE  GRADES  OF  WHEAT. 

By  Fbank  T.  Shutt,  M.A.,  FXC, 
Chemist,  Dominion  Experimental  Farms. 

Tbe  chief  object  in  view  in  making  a  chemical  examination  of  the  various  grades 
of  wheats  described  in  Part  I  and  their  resultant  flours,  was  to  ascertain  what  rela- 
tionship might  exist  between  the  composition  of  a  wheat  and  the  quantity  and  quality 
of  the  flour  that  could  be  obtained  therefrom,  when  wheats  differing  in  degree 
rather  than  in  kind  were  under  examination*.  It  has  long  been  well  known  that  in 
comparing  wheats  differing  as  regards  origin  or  conditions  of  growth,  chemical  an- 
alysis is  of  the  greatest  value  in  indicating  the  quality  or  strength — and  to  some 
extent — ^the  quantity  of  the  flours  that  might  be  obtained  from  them.  It  was,  therefore, 
thought  that  data  from  such  a  series  of  analyses  as  have  been  carried  out  in  this 
investigation  might  prove  of  considerable  interest,  and  possibly  of  great  service 
when  placed  side  by  side  with  the  results  from  practical  milling  and  baking  tests. 

It  was,  further,  hoped  that  from  the  more  detailed  analyses  of  the  flours  a  closer 
relationship  than  now  exists  might  be  established  between  the  gluten  data  and  the 
bread-making  value  of  a  flour. 

The  analyses  of  the  wheats  were  made  on  the  cleaned  samples  representing  the 
various  grades,  and  referred  to  on  page  6  of  this  bulletin.  The  preparation  of  the 
samples  consisted  in  grinding  the  wheat  until  the  whole  was  reduced  to  fine  powder. 
For  this  purpose  the  two  mills  commonly  employed  in  the  laboratory  in  grinding 
fodders  and  feeding  stuffs  were  employed.  The  determinations  made  included  mois- 
ture, protein,  fat,  carbo-hydrates,  fibre,  and  ash.  The  weight  of  100  kernels  was  also 
tnken. 

The  flours  analysed  were  those  obtained  in  the  milling  test  and  designated  as 
'straight.'  (See  page  Y,  Part  I).  In  addition  to  the  estimation  of  the  constituents 
mentioned  in  the  foregoing  paragraph,  the  proportion  of  gliadin  (one  of  the  consti- 
tuents of  gluten)  was  determined,  a  mechanical  separation  of  the  gluten  made  and  the 
relative  acidity  of  the  flours  ascertained. 

COMPOSITION  OP  THE  WHEATS. 

Moisture, — ^All  the  samples  had  been  kept  for  some  weeks  previous  to  grinding 
under  the  same  atmospheric  conditions.  It  is  not  surprising,  therefore,  to  find  that  the 
differences  in  moisture-content  are  comparatively  small  and  do  not  call  for  any  exten- 
sive comments  It  may  be  pointed  out,  however,  that  all  the  wheats  are  characterized 
by  a  low  percentage  of  moiflture — a  feature  of  spring  wheats  and  a  matter  of  consider- 


ThB  wheats  Inspected  and  graded  at  Winnipeg  are  all  of  the  same  hard,  spring  wheat 
tjpe  (very  largely  Red  Fife)  and  grown  in  Manitoba  or  the  North-west  Territories.  It  is  evi- 
dent therefore  that  the  differences  between  these  grades  are  not  thoee  which  might  result 
from'  the  mixing  of  wheats  of  various  types  (e.g.  Spring  and  Fall)  or  of  wheals  grown  under 
widely  different  conditions  of  soil  and  elimate. 


u 

able  importance  to  the  bread-maker,  since,  other  things  being  equal,  the  drier  the  flour 
the  greater  the  weight  of  bread  that  can  be  made  from  it* 

There  is  also  another  interesting  deduction  that  can  be  made  in  this  connection, 
though  it  is  probably  not  one  of  great  importance.  The  weight  of  the  kernel  in  this 
series  is  in  direct  ratio  to  the  plumpness  of  the  grain.  By  comparing  the  moisture 
percentages  with  the  data  representing  the  weight  of  the  kernel  it  will  be  observed 
that  the  heavier,  or,  in  other  words,  the  plumper,  samples  contain  the  larger  percentages 
of  moisture.  Though  the  relation  throughout  the  series  is  not  regular,  the  results  gen- 
erally show  that  the  lighter,  and  possibly  more  or  less  shrivelled,  grain  is  the  drier. 

Crude  Protein, — This  is  obtained  by  multiplying  the  total  nitrogen  contained  in 
the  wheat  by  the  factor  6'25.  It  is  the  most  important  constituent  and  in  wheat 
consists  almost,  but  not  entirely,  of  gluten — the  ingredient  which  determines  the  rela- 
tive '  strength '  of  the  flour  and  its  value  for  bread-making  purposes.  Since,  however, 
a  part  of  the  protein  exists  in  the  bran  and  in  the  aleurone  layer  enclosing  the  endo- 
sperm and  which  may  be  separated  with  the  bran,  it  does  not  invariably  follow  that 
the  richer  the  grain  in  protein,  the  stronger  the  flour,  although  this  is  most  probably 
ifme  when  comparing  wheats  of  equal  plumpness  and  with  equal  thickness  of  bran  when 
.iniUed  alike. 

The  differences  in  protein-content  to  be  observed  between  the  grades  of  wheat  from 
No.  1  Hard  to  No.  6  are  very  small  and  the  writer  doubts  if  he  would  be  justified  in 
making  any  deduction  of  an  emphatic  nature  as  to  the  relative  superiority  of  any  one 
of  these  grades  over  another  as  regards  the  strength  of  the  flour  which  they  would  yield. 
There  is  certainly  no  indication  in  these  crude  protem  results  of  a  steady  decline 
in  strength  from  the  first  to  the  last  of  the  series. 

It  is  a  significant  fact,  however,  that  the  crude  protein  is  perceptibly  higher  in  ^o. 
2  Feed  and  in  No.  5  Frosted  than  in  the  grades  preceding  them,  and  the  writer  thinks 
that  this  m^y  be  accounted  for  in  No.  2  Feed  by  tlie  smallness  of  the  grain,  and  hence 
the  larger  proportion  of  bran  (which  is  highly  nitrogenous)  to  endospermi  and  in  No. 
5.  Frosted  by  the  shrivelled  character  of  the  grain.** 

Hence,  for  grinding  as  cattle  feed  these  two  latter  grades  are  in  all  probability  jhe 
jmost  valuable  of  the  series,  a:nd  following  these  we  should  place  No.  5  and  Feed. 

Selected  samples  of  Bed  Fife,  as  grown  in  Manitoba  and  the  North-west  Terri- 
tories, have  usually  been  found  richer  in  protein  than  these  wheats.  Thus,  in  1893,  the 
writer  obtained  14*62  per  cent  protein  as  the  average  for  9  samples  grown  in  Manitoba 
and  14*63  per  cent  for  a  similar  number  from  thie  North-west  Territories.  Undoubted- 
ly the  character  of  the  season  affects  the  character  of  the  grain,  especially  as  regards 
protein  (gluten),  and  we  may  expect  from  year  to  year  changes  of  more  or  lesff  import, 
both  in  quantity  and  quality  of  this  important  constituent,  but  it  is  evident  that  the 
general  and  mixed  character  of  grade  samples  should  be  borne  in  mind  when  comparing 
their  analysis  with  pure,  selected  grain,  or  erroneous  conclusions  may  be  drawn. 

Fat. — Here,  also,  the  results  are  so  uniform — the  differences  being  such  ajs  might 
almost  be  accounted  for  in  the  unavoidable  error  of  experiment — ^that  it  would  not  be 
safe  to  discriminate  between  the  wheats,  if  we  except  No.  2  Feed  and  No.  5  Frosted, 
which,  as  in  protein  content,  give  slightly  higher  results  than  the  other  wheats  of  the 
series. 

It  may  be  of  interest,  however,  to  note  that  the  percentages  of  fat  throughout  the 
whole  series  are  considerably  above  the  average  usually  quoted  for  wheats,  viz.,  1'85. 
Our  former  researches,  which  now  include  a  large  number  of  analyses,  have  always 
shown  that  wheats  as  grown  in  the  Canadian  North-west  generally  are  so  characterized 
and  we  must  consider  this  as  an  important  and  valuable  feature  from  the  nutritive 
standpoint. 


*  These  wheats  were  ground  in  February.  Th€  air  in  a  heated  building  at  Ottawa  during 
the  midwinter  months  is,  as  a  rule,  very  dry,  and  this,  lo  doubt  has  had  its  influence .  upon 
ttie  moisture-content  of  the  wheat. 

**  It  has  been  shown  by  recent  researches  in  tno  isixperimental  Farm  laboratories  '  that 
frosted  and  rusted  grain  are  in  a  measure  immature,  and  as  a  rule  characterized  by  a 
higher    protein— content    than    similar    wheat  that   har  become  plump    through   maturing. 
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Carbo-hydrates, — These  consist,  in  the  case  of  wheat,  mainly  of  starch,  and  are 
found  hy  suhstracting  the  sum  of  the  other  constituents  from  100. 

Analyses  of  Whkat& 


Designatioii  of  Samples. 


No.  1  Hard.... 
^o.  1  Northem 
Ko.  2 

No.  8      ■  li 
No.  4  Extra  . . . 

No.  4 

No.  5 

Feed 

No.  2  Feed.... 

No.  5  Frosted.. 


Weight 

Crude 

Carbo- 
bydratef. 

of  100 

Moisture. 

Protein 

Fat. 

Fibre. 

KemeU. 

(N.X6-25) 

Grarames. 

p.  c. 

p.  c. 

p.  a 

p^c. 

p.  c 

2902 

10  98 

12-56 

2- 17 

70-37 

2-45 

2-918 

1063 

12-81 

2  09 

7062 

2-86 

2-681 

10-87 

12  69 

2  14 

70-88 

289 

2465 

9-51 

1256 

2-25 

7109 

2*84 

2-204 

8-66 

12  48 

2  41 

72-06 

2-78 

2  244 

9  63 

12  25 

2-20 

71-53 

2-71 

2206 

8.73 

12  81 

2-27 

71*68 

2-71 

2160 

8-91 

12-87 

2-39 

71-22 

2*84 

2  104 

9*99 

18  06 

266 

69-20 

825 

2-337 

9  13 

13-62 

2-42 

70*62 

2*68 

Ash. 


p.  c. 

1-47 
1-4I» 
1'63 
1-75 
1-71 
Jl'-OS 

h-m 

1-77 

1'^ 

l;53 


-r»- 


Fibre  and  Ash, — ^It  will  he  noticed  that  the  percentages  of  these*  constituents,  in- 
crease, though  not  regularly,  as  the  weight  of  the  kernel  decreases — that  is,  froin  the 
Jiigher  to  the  lower  grades.  The  explanation  for  this  lies  in  the  larger  percentage  of 
bran  in  the  smaller  (and  lighter)  grain,  and  in  the  fact  that  the  hran  coats  are  the  part 
of  the  kernel  richest  in  fibre  and  a.sh  elements.  No.  2  Feed  illustrates  this  fact  very 
well;  its  kernel  is  the  lightest  and  it  contains  the  highest  perccBtages  of 'fibre  and  ash. 

Weight  of  the  JcemeL— The  weight  of  the  kernel  as  ascertained  from,  say  500  or 
1,000  average  grains,  furnishes  important  data  when  comparing  among  themselves 
difPerent  samples  of  wheat  of  the  same  type.  Previous  investigation  has  shown  that 
-when  such  grain  is  examined  there  is  a  very  close  relationship  between  this  weight-  and 
the  weight  per  bushel  of  the  cleaned  wheat — the  heavier  the  kernel,  as  a  rule,  the  larger 
the  weight  per  bushel  and,  as  may  be  pointed  out,  the  greater  the  amount  of  first  grade 
flour  that  may  be  obtained.  The  present  series  offers  an  excellent  illustration  of  this 
relationship,  for  with  one  or  two  minor  exceptions  the  order  of  the  grades  as  regards 
weight  of  the  kernel  is  that  of  the  weight  per  bushel  and  of  the  amount  of  '  straight ' 
flour. 

Weight  of  Kernel,  Weight  per  Bushel  and  Yield  of  Flour. 


Designatioii  of  Samplee. 


Hard 

Noribem . 


H 
II 


No.  1 
No.  1 
Na2 
Na3 

No.  4 

Na  5  Frosted* 
No.  4  Extra.. 

•No.  5... 

Feed 

Na2  Feed... 


Weight 

of 

100  KemelB. 


Qrammes. 

2-902 
2-918 
2-681 
2*466 
2-441 
2*837 
2-204 
2*205 
2  161 
2*106 


Weii^t 

per 
BiuheL 


Yield  of 

Straisbt 

Flour. 


Lbfl. 

.04t 
62 

52 
45 
66 
45 
S8 
22 
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The  wheat  which  offers  the  chief  exception  in  this  consideration  is  No.  6  Frosted^ 
in  which,  it  is  to  he  observed,  that  although  the  ratio  between  the  weight  of  kernel  and 
weight  per  bushel  is  maintained,  the  yield  of  '  straight '  flour  is  less  than  from  several 
wheats  "St  heavier  character.  The  yield  of  straight  flour  is  determined  on  a  colour 
basis  and  has  in  this  instance  been  reduced  by  the  discolouring  action  of  the  frost. 
Examination  of  the  total  yield  of  flour  for  this  sample  shows  that  the  amount  of 
flour  obtainable  is  directly  proportional  to  the  weight  of  kernel  and  weight  per  bushel — 
and  hence,  from  this  standpoint,  this  wheat  falls  into  line  with  the  rest  of  the  series. 

It  may  be  remarked  that  if  these  wheats  were  judged  simply  by  the  weight  of 
kernel  even  the  hijher  grades  would  be  found  below  rather  than  above  the  average 
as  ascertained  in  our  laboratories  for  first  class  Ked  Fife. 


COMPOSITION  OF  THE  FLOURS. 

The  flours  submitted  to  chemical  examination  in  this  investigation  were  obtained 
in  the  experimental  roller  mill  and  are  those  designated  in  Part  I  of  this  bulletin  ns 
straight  flours,  a  definition  of  which  is  given  on  page  6.  In  addition  to  the  deter- 
mination of  the  moisture,  protein,  fat,  fibre,  and  ash,  as  in  the  case  of  the  wheats, 
the  direct  estimation  of  the  gluten  was  made,  the  proportion  of  protein  in  the  form 
of  gliadin  ascertained  and  the  relative  acidity  taken. 

Moisture. — The  percentages  of  moisture  in  these  flours  are  considerably  less  than 
those  in  the  usual  brands  of  flour  upon  the  market.  This  is  accounted  for  chiefly  by 
the  fact  that  after  milling  and  before  analysis  these  flours  were  exposed  for  sonae 
weeks  (in  small  quantities,  in  bags)  when  the  atmosphere  was  comparatively  speaking, 
dry.  (See  note  on  page  14).  This  was  done  for  the  purpose  of  equalizing  the  mois- 
ture-content throughout  the  series  and  undoubtedly  had  the  effect  of  drying  the 
flours.  The  low  moisture-content  should  indicate,  other  things  being  equal,  high 
absorptive  capacity  and  a  concomitant  large  bread  yield — and  this  was  found  to  be  the 
case.  As  the  differences,  however,  between  the  flours  in  the  percentages  of  moisture 
they  contain  are  very  small,  it  would  be  undesirable  to  draw  any  conclusions  as  to  the 
relative  values  of  the  flours  in  this  respect. 

Protein  or  Albuminoids, — As  stated  in  the  accompanying  table  of  analyses,  the 
percentage  of  protein  is  found  by  multiplying  the  percentage  of  nitrogen  in  the  flour 
by  the  factor  5*7.  This  number  has  been  adopted  of  recent  years  as  giving  mors 
accurately  than  6*25  the  composition  of  gluten,  of  which  tlie  protein  of  flour  prac- 
tically consists. 

A  study  of  these  data  at  once  shows  that  it  would  be  practically  impossible  on 
this  score  to  discriminate  between  these  flours,  the  differences  in  protein -con  tent 
being  so  small.  It  is  interesting  to  note,  however,  that  in  this  regard  No.  1  Har*! 
does  not  surpass  the  other  grades,  indeed  it  does  not  stand  at  the  head  of  the  list. 
As  is  well  known,  and  as  stated  in  the  consideration  of  the  wheats,  the  protein 
(gluten)  is  the  most  important  constituent  in  determining  the  bread-making  power 
of  a  flour.  It  has  been  generally  held  that  flours  of  good  quality  should  contain 
between  11  and  12  per  cent  (N  x  6'7),  but  it  has  been  shown  by  recent  analyses  in 
the  Farm  Laboratories  that  goo(J  bread-making  flours  may  contain  considerably  less 
than  this  amount. 

Oliadin, — The  water  insoluble  protein  of  wheat  flour,  more  commonly  known  as 
gluten,  has  been  shown  to  consist  essentially  of  two  albuminoids  or  proteids,  alike  as 
regards  their  nitrogen-content,  but  differing  in  their  physical  characteristics.  They  have 
been  named  gliadin  and  glutenin.  Gliadin  is  a  glue-like,  sticky  body  and  serves  to  bind 
and  hold  together  the  non-adhesive,  non-plastic  glutenin  (as  well  as  the  starch)  when  the 
flour  is  moistened  and  kneaded  and  allows  the  resultant  dough  to  'rise'  under  the 
fermentative  action  of  yeast.    It  is  stated  by  Osborne  and  Yoorhees,  Snyder,  Fleuient 
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and  other  ohcmists  who  have  made  a  special  study  of  gluten  and  its  compounds,  that 
the  hread-making  value  of  a  flour  depends  not  only  upon  the  amount  of  gluten  present, 
but  also  upon  the  proportion  of  gliadin  to  glutenin.  Professor  Snyder  (Minnesota  Ex- 
periment Station)  says :  '  Either  an  excessive  or  scant  amount  of  gliadin  may  cause 
a  flonr  to  have  poor  bread-making  qualities.'  As  regards  tentative  standards  this  writer 
further  says  that:  ^  Flour  of  good  quality  should  contain  about  11  per  cent  protein 
(N  z  5  '7)  and  that  from  55  to  65  i)er  cent  should  be  in  the  form  of  gliadin.'   (Journal 


Analyses  of  Flours. 


Designation  of  Sami  1 «. 


No.  1  Hard...   . 
No.  1  Northern. 
No  2 
No.  3         ti 

No.  4  Extra 

No.  4 

No.  6 

Feed 

No.  2Feed 

No.  5  Fronted ... 


Protein 

or 
Albumin- 

oids. 
(Nx6-7) 


p.  c. 

10-77 
11-00 
10-77 
11-30 
1117 
1100 
10-89 
11  12 
11  34 

11  23 


Fat 

Carbo- 
hydratea. 

Fibra. 

p.  c. 

p.  c. 

p.  c. 

1-46 

78-83 

43 

1-68 

77-67 

-44 

1-43 

7802 

-44 

1-67 

77-41 

•60 

i-6a 

77-78 

•41 

1-CO 

78-06 

-07 

1  43 

78-28 

•19 

1-96 

77-62 

-51 

1  43 

77*42 

-23 

1-49 

77-24 

•16 

Aah. 


p.  c. 


•58 
-58 
•69 
-80 
•CI 
•67 
.07 
.76 
.99 

.73 


De4giMition  of  Samples. 

Gliadin. 

(Nx5-7) 

Percenta^ 

of  Protfin 

in  the 

form  of 

Gliadin. 

Gluton. 

Acidity. 

Wet 

Dry. 

Ratio  of 

Dry 
to  Wet 

No.lHard 

P.O. 

4-86 
4-90 
4  86 
478 
4-85 
4-85 
4-79 
467 
4-33 

490 

p.  a 

46-0 
44-6 
460 
41-8 
43-4 
441 
43-9 
41-9 
38-1 

43-6 

p.  0. 

87-66 
89  01 
86-31 
86-44 
86-02 
86  90 
36-86 
86-40 
8189 

3816 

p.c 

1300 
18-48 
12-64 
12-81 
12-68 
1261 
12-81 
12-61 
11  36 

13-30 

2-88 
2-89 
2-79 
2-89 
2-84 
2  89 
2-91 
2-88 
2-80 

2-87 

15 

No.  1  Northern 

No.2         n        

No.  8         If        

No.  4Extra 

No.  4 

■15 
-16 
•16 
•16 
-16 

No.  6 

17 

Feed 

-24 

No  2  Feed 

•41 

No.  5  Frosted 

•22 

of  American  Chemical  Society,  March,  1904).  It  would,  however,  api)ear  from  more 
recent  work  that  there  is  aimple  reason  to  believe  that  in  many  good  flours  the  propor- 
tion of  gliadin  is  considerably  less  than  here  stated.  Thus,  from  bulletin  No.  90,  Minn. 
Exp.  Stn.,  issued  January,  1906,  by  Prof.  Snyder,  in  which  the  analyses  of  flours  are 
given  from  10  standard  grades  of  wheat  of  1904  (Minnesota  inspection)  I  obtain,  partly 
by  calculation,  the  following  results : 


60—2 
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Protein  and  Gltadin  in  Minnesota  TLOuits. 


I 


1 

2 
3 

4 
5 
6 
7 
8 
9 
10 


Designation  of  Samples. 


No.  1  Northern,  inbpeeted  in. 
No.  1  II  II        out 

No.  8 
No.  3 
No.  4 
Rejected.     . . . 

No  grade 

No.  2  Northern 
o.  3 


II 
II 


II 


Protein. 


g 


b.4 


ti 
II 


P.C. 

10-34 
10-60 
8-67 
11- 10 
11  08 
11-20 
11-20 
11-38 
1081 
11  50 


Gliadin, 
(N.X6-7}. 


Pereentag* 
of  Protein  in 

the  fonn 
of  Gliadin. 


P.C. 

5-08 
4-79 
4-79 
6-13 
4-56 
601 
6-24 
4-78 
4-84 
606 


PlC 

63-9 

45  1 
65-8 

46  2 


41 
44 
46 
41 
44 


1 

7 
7 
6 
7 


440 


It  will  be  observed  that  in  only  two  cases  do  the  percentages  of  protein  in  thte  fonn 
of  gliadin.  approach  the  standard  and  that  in  one  flour  only  is  the  lower  limit  reached. 
Eight  of  the  ten  samples  give  percentages  practically  between  41  and  46. 

In  answer  to  a  letter  of  inquiry  regarding  the  gliadin  ratio  of  flours,  Prof ^sor 
Snyder  writes  me,  undeii  date  of  May  20,  19Q0,  as  follows:  *  Afi  our  work  on  this  point 
extenda  over  .4  number  of  years  it  appears  that  it  is  more  a  question,  of  .total  gliadin 
rather, .than  the  ratio  of  gliadin  to  ^lutenin.  I  find  that  from  year  to  year  the  gliadini- 
glutenin  ratio  varies  quite  widely,  but  the  total  gliadin  is  a  more  constant  factor  and 
rises  and  falls  with  the  total  gluten,  but  not  regularly.  In  making  nitrogen  determina* 
tionfi  of  the^liadins  from  wheats  grown  during  different  years,  I  find  there  .^is  not  that 
constancy  .that  could  be  desired,  suggesting  quite  considerable,  changes  in  tli*  Moi^poei*. 
tion  of  gliadin  during  different  years.' 

It  should  be  stated  that  the  method  we  have  followed  in  the  determination  of  glia-' 
din  ft  essentially  that  used  by  Professor  Snyder,  so  that  as  regards  results  obtained 
our  data  and' his  should  be  strictly  comparable.* 

The  percentages  of  gliadin  in  the  series  of  flours  under  investigation  are,  with 
llie  exception  of  iNto;  2  Feed,  exceedingly  close,  showing  that  in  respect  to  this  im- 
portant constituent  the  flours  are  extremely  uniform.  The  proportions  of  "protein  in ' 
the  form  of  gliadin  are  also  (with  the  exception  of  No.  2  Peed)  close,  the  differences 
not  being  such  as  to  allow  any  marked  inferences  being  drawn  as  to  the  relative  values 
from  this  standpoint,  though  it  may  be  pointed  out  that  in  this  respect  No.  3  Northern 
and  Feed  appear  to  be  somewhat  inferior  to  the  other  grades. 

It  is  highly  significant  that  the  flour  of  No.  2  Feed  falls  considerably  below  any 
of  the  others  of  this  series  in  the  gliadin  content,  as  it  also  does  in  wet  and  dry  gluten. 
Though  containing  the  largest  percentage  of  protein  in  the  series,  it  would  probably  be 
valueless  for  bread-making,  apart  from  the  fact  that  it  is  disqualified  by  colour. 

To  ascertain  how  far  our  data  as  regards  percentage  and  proportion  of  gliadin 
might  compare  with  those  obtained  from  standard  brands  of  flour  upon  the  market, 
milled  largely  if  not  exclusively  from  North-western  wheat,  we  have  aiulysed  'Five 
Koses '  (Lake  of  the  Woods  Milling  Co.)  and  *  Strong  Bakers '  (The  Dowd  Millinif  0».) 
and  append  results. 

These  results  show  that  the  flours  of  the  present  series  are  fairly  uniform  with 
those  upon  the  Canadian  market  at  the  present  time  in  respect  not  only  as  regards 
protein  but  also  as  to  gliadin-content  and  the  proportion  of  this  constituent  in  the 
protein. 


«  To  flvo  grams  of  flour  in  an  Erlenmeyer  flask,  250  c.c.  of  70  per  cent  (by  weight)  aleoliol 
were  added  and  the  whole  agitated  at  intervals  for  several  hours.  After  24  hours  the  solution 
of  gliadin  is  separated  by  filtration  and  an  aliquot  portion  acidified  with  sulphuric  acid  and 
its  alcohol  evaporated.    The  gliadin  nitrogen  la  then  determined  by  the  KJeldahl  process* 
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Protkw  and  Oliadin  in  'Five  Boses'  and  'Stronq  Bakers'  Fix)urs. 


DeBignation  of  Samples. 


Five  Rosea 

Strong  Bakers. 


Protein 

(Nx6-7.) 


I 


10-32 
t)-92 


Gliadin 
(Nx6-7.) 


4-56 
4  G2 


Percentage 

of 

Protein 

in  the  form 

of  Gliadin. 


44-2 
46-6 


Wet  and  Dry  Glutehi, — ^With  respect  to  these  determinations,  it  may  be  said  that 
they  indicate,  approximately,  at  any  rate  from  the  practical  standpoint,  the  relative 
values  of  the  flours  for  bread-making  purposes,  though  the  character  as  well  as  the 
amount  of  the  gluten  is  a  most  important  factor  in  this  consideration. 

It  is  generally  admitted  that  the  bread  yield  is  dependent  largely  upon  the  so- 
called  *  strength '  of  tlie  flour — ^that  is,  the  power  to  absorb  and  retain  water — (a 
quality  that  is,  directly  related  to  the  gluten-content).  The  *  capacity  for  producing 
a  well  risen  loaf  which  will  retain  its  moisture  and  elasticity  under  a  crisp  crust 
is  rather  due  to  the  nature  or  physical  character  of  the  gluten. 

The  estimation  of  the  gluten  is  a  mechanical  rather  than  a  chemical  process, 
and!  hence  the  data  obtained  are  in  a  measure  dependent  upon  the  method  adopted. 
We  may,  therefore,  give  in  outline  the  process  U5>ed: 

Ten  grammes  of  flour  are  placed  in  a  porcelain  dish,  moistened  with  a  sufficient 
quantity  of  water  and  carefully  kneaded  into  a  ball.  Care  is  exercised  that  each,  par- 
ticle of  the  flour  has  become  thoroughly  moistened  and  that  none  adheres  to  the 
sides  of  the  dish.  The  ball  of  dough  is  then  allowed  to  stand  for  one  hour  at  the 
end  of  which  time  it  is  transferred  to  the  palm  of  the  hand  and  there  carefully  knead- 
ed while  a  small  stream  of  water  is  allowed  to  play  on  it.  The  starch  is  thereby 
completely  eliminated  and  the  operation  considered  finished  when  no  more  turbidity  is 
noticed  in  the  wash  water.  The  ball  of  gluten  having  been  freed  from  starch,  is 
placed  in  the  porcelain  dish,  covered  with  distilled  water  and  allowed  to  stand  for 
one  hour.  It  is  then  pressed  between  the  palms  of  the  hands  in  order  to  exclude  as 
much  water  as  possible  and  immediately  weighed  in  a  flat  bottom  platinum  dish. 
The  weight  obtained  multiplied  by  ten  is  recorded  as  wet  gluten. 

The  dish  is  immediately  placed  in  a  water-oven  and  dried  at  a  temperature 
approximating  98®  C.  for  forty  hours  and  re-weighed.  From  this  weight  the  per- 
centage of  dry  gluten  is  easily  calculated. 

Authors  usually  recommend  drying  for  a  period  of  twenty  hours  only.  It  was 
found,  however,  that  an  additional  period  of  twenty  hours  produced  a  decrease  in 
weight,  thus  indicating  that  the  ball  of  gluten  was  not  completely  dry.  Periods  of 
desiccation  longer  than  forty  hours  did  not  result  in  any  appreciable  decrease. 

With  the  exception  of  No.  2  Feed,  the  data  present  great  uniformity,  including 
a  very  close  agreement  among  the  flours  of  the  series  in  bread-making  capacity.  Mr. 
A.  T.  Charron,  Assistant  Chemist,  who  made  these  estimations  reports  that,  with  the 
exception  of  the  gluten  from  No.  2  Feed,  all  were  Arm,  elastic  and  resilient  and  evi- 
dently of  excellent  quality.  The  gluten  from  No.  2  Feed  was  not  soft,  flabby  and 
sticky  as  is  usually  the  case  with  poor  flours,  but  rather  of  a  pulverulent  character, 
showing  lack  of  cohesion  and  acting  as  if  there  were  a  deficiency  of  gliadin.  It  is  of 
peculiar  interest  to  note,  therefore,  that  it  is  this  sample  and  this  sample  only  which 
shows  an  exceptionally  low  proportion  of  protein  in  the  form  of  gliadin. 

Acidity. — The  first  seven  grades  have  giveix  practically  the  same  figures.  These 
are  quite  normal  for  flours  from  sound  wheats,  showing  that  no  heating  or  fermentation 
of  the  grain  or  flour  had  occurred.  In  the  case  of  No.  2  Feed  there  is  a  well  marked 
rise  and  it  is  also  of  interest  to  note  slightly  increased  percentages  in  Feed  and  No.  5 
Frosted. 
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CONCLUSIONS. 

In  concluding  the  discussion  on  this  part  of  the  investigation,  we  may  endeavour 
to  briefly  answer  the  questions:  How  far  does  the  composition  of  the  wheats  as  re- 
vealed by  chemistry  agree  with  the  official  grading?  Can  we  predict  from  such  wheat 
analyses  the  quantity  or  quality  of  flour  to  be  obtained  therefrom? 

We  find  a  great  similarity  in  composition  between  these  wheats,  especially  among 
the  higher  members  of  the  series,  as  regards  all  the  more  important  constituents,  i.e., 
those  which  affect  the  bread-making  quality,  and  we  should  presurmise,  therefore,  tliat 
the  grading  has  been  based  upon  the  relative  yield  of  first  quality  flour  (of  which  colour 
is  an  important  factor)  rather  than  upon  the  essential  differences  in  what  might  be 
termed  the  relative  strengths  of  the  wheats. 

As  regards  quantity  of  flour,  we  have  shown  that  in  such  a  series  the  weight  of  the 
kernel  and  the  weight  per  bushel,  and  to  a  minor  degree,  the  fibre,  indicate  the  relative 
flour  yield.  Our  results  in  these  determinations  are  in  excellent  accord,  supporting  the 
supposition  that  the  grading  of  the  wheats  has  been  made  primarily  from  the  stand- 
point of  yield  of  first  quality  flour. 

The  percentage  of  protein  in  the  wheat  undoubtedly  is  a  measure  of  the  strength  of 
the  resultant  flour,  but  if  we  except  No.  2  Feed  and  No.  5  Frosted  we  scarcely  think  it 
would  be  justifiable  to  use  differences  in  protein  content  such  as  we  have  met  with  be- 
tween these  wheats  (frequently  less  than  *25  per  cent),  as  a  basis  for  the  arrange- 
ment of  the  wheats  in  their  order  of  merit.  And  the  same  holds  true  for  the  data 
regarding  gluten  and  gliadin.  It  is  highly  significant,  therefore,  that  the  resultant 
flours  were  found  so  uniform  in  quality  for  bread-making. 

Grateful  acknowledgment  must  be  made  to  Mr.  A.  T.  Charron  and  Mr.  H.  W. 
Charlton,  Assistant  Chemists,  for  much  valuable  assistance  in  carrying  out  the  analy- 
tical work  of  this  investigation. 
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Publishttd  by  direction  of  the  Hon.  SYDNEY  A.  FISHER,  Minister  of  Agriculture,  Ottawa,  Ont 


JUNE,   1905 


To  the  Honourable 

The  Minister  of  Agriculture. 

SiB, — ^I  herewith  sabmit  for  your  approval  Bulletin  51  of  the  Experimental  Farm 
BerieB  on  the  '  Breeding,  Feeding,  Managing  and  Housing  of  Bacon  Pigs  in  Canada ' 
prep&red  under  my  direction  by  Mr.  J.  H.  Grisdale,  Agriculturist  of  the  Central  Ezpen- 
tnental  Farm. 

The  swine  industry  has  developed  very  rapidly  in  Canada  during  the 'past  few 
years,  and  the  facilities  which  the  country  affords  for  the  extension  of  this  profitable 
branch  of  farming  are  practically  unlimited. 

In  this  bulletin  much  information  is  given  regarding  the  selection  of  the  best 
types  of  animals  for  carrying  on  this  work  and  different  methods  of  management  as  to 
housing,  pasturing,  &c.  Many  facts  are  also  presented  in  reference  to  the  cave  and 
treatment  of  the  animals  of  different  agos,  and  the  results  of  many  experiments  am 
^ven,  which  have  been  planned  to  gain  information  as  to  the  most  profitable  methods 
of  feeding  swine  in  the  different  stages  of  their  growth. 

9 

A  summary  is  also  presented  of  the  experiments  which  have  been  conducted  in 
reference  to  pork  production  since  the  beginning  of  this  woik  at  the  experimental 
farm. 

It  is  hoped  that  the  information  given  in  this  bulletin  will  prove  useful  to  the 
farmers  of  Canada,  and  aid  in  still  further  advancing  this  imi>ortant  industry 
throughout  the  Dominion. 

I  have  the  honour  to  be, 

Your  obedient  servant, 


Wm.  SAUNDERS, 
Director  of  Experimonial  Farms, 


Ottawa,  June  28,  1906. 
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FAST  I.— SOME  NOTES  OH  BBEEDINO,  FEEDING,  MANAaiNO  AND 

HOTTSINa  BACOH  FIQS  IN  CANADA. 

Geographical  position,  climatic  conditions  and  foreign  market  requirements  unite 
to  lend  an  evergrowing  importance  to  the  Canadian  bacon  producing  industry.  The 
various  problems  confronting  the  farmers  who  engage  in  this  industry  have  received 
•it  the  different  Dominion  Experimental  Farms  close  attention  during  the  last  fifteen 
years.  Some  of  the  information  gained  is  given  below  and  thereto  ia  added  a  compila- 
tion of  the  results  of  a  number  of  experiments  conducted  at  Ottawa  ae  well  as  the 
results  of  some  work  at  Nappan,  Brandon  and  Indian  Head  Farm^. 

Pigs  were  introduced  upon  the  Central  Experimental  i^arm  in  1890.  The  breeds 
invested  in  were:  Berkshires,  Improved  Large  Yorkshires  and  Essex.  Since  that  time 
Chester  Whites,  Poland  Chinas,  Tamworths  and  Large  Blacks  have  been  added  and 
tested  for  different  periods.  The  only  breeds  now  kept  are  Improved  Large  Yorkshires, 
Tamworths  and  Beik shires. 

Canadian  packers  demand  pigs  of  a  type  suitable  for  the  production  of  Wiltshire 
.sides.  Poland  Chinas,  Duroc  Jerseys,  Essex,  Large  Blacks  and  in  a  lesser  degree 
Chester  Whites  have  been  found  faulty  in  this  respect. 

The  chief  objection  offered  against  these  breeds  has  been  the  too  great  proportion 
of  short  sided,  heavy  shouldered,  thick  fat  pigs  found  among  them.  Pigs  possessini^' 
any  one  of  the  above  peculiarities  are  not  considered  suitable  for  the  manufacture  of 
first-class  bacon.  Pigs  having  all  these  characteristics  are  quite  impossible  of  con- 
version into  prime  Wiltshire  sides. 


THE  BACON  FIG. 

A  BRIEF  DESCRIPTION. 

Bacon  hogs  ready  for  the  market  should  possess  long  deep  bodies  with  straight 
'>r  slightly  arching  top  and  straight  underlines. 

The  shoulders  should  be  fairly  upright,  joined  closely  to  the  body  and  rounded 
nicely  over  the  top  from  side  to  side.  The  bodies  should  not,  however,  be  any  thicker 
through  the  shoulders  at  points  more  tnan  half  way  up  from  the  undlerline  to  the  top 
line  than  through  i>oints  at «  similar  height  situated  between  the  shoulder  and  the  ham. 

The  croup  should  slope  but  slightly  from  the  loin  to  the  root  of  the  tail.  It  should 
be  of  good  length  and  should  maintain  its  width  throughout,  which  width  should  be 
the  same  as  that  of  the  body  and  shoulders. 

In  short,  a  straight-edge  laid  against  the  side  from  the  shoulder  point  to  the  tail 
should  touch  at  every  point. 

The  ribs  should  spring  out  well  from  the  spinal  column  but  should  fall  in  fairly 
vertical  lines  once  their  greatest  curvature  is  attained,  thus  making  a  deep  bodied 
irather  than  a  round  bodied  animal. 

The  body  should  be  carried  on  good  stout,  clean,  straight-boned  legs,  free  from 
weakness  at  the  pasterns  and  with  square  set  hocks. 

The  feet  should  be  strong  and  compact,  the  animal  standing  right  up  on  his  tooa. 

The  neck  should  be  of  medium  thickness  with  no  tendency  to  coarseness. 

The  head  should  be  clean  cut  and  free  from  flabbiness  at  the  jowl. 
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SUITABLE  BREEDS. 

As  already  suggested,  pigs  most  nearly  conforming  to  these  requirements  are  found 
in  greatest  numbers  among  Large  Improved  Yorkshires,  Tamworths  and  Berkshires, 
and  among  their  grades  and  cross  breds. 

By  '  grade '  is  meant  an  animal  the  product  of  a  pure  bred  sire,  that  is  a  sire 
registered  or  eligible  for  registration  in  some  generally  recognized  herd  book,  and  from 
a  dam  not  so  registered  nor  eligible  for  registration,  whether  she  have  none  or  many 
crosses  of  pure  bred  blood.  By  '  cross  bred '  is  meant  an  animal  the  product  of  a  pure 
bred  sire  and  from  a  pure  bred  dam,  the  dam  being,  however,  of  a  different  breed  from 
the  sire. 

Some  of  the  more  striking  pecularities  of  these  different  breed»  of  pigs  suitable  for 
bacon  production  are  given  below.  These  statements  are  made  after  several  years  ex- 
perience of  a  varied  character  with  each  sort. 

Labob  Impboved  Yorkshires,  white  pigs,  have  been  found  to  be  a  prolific  and  fairly 
early  maturing  breed.  In  shape  they  come  very  nearly  being  ideal  bacon  pigs.  They 
furnish  a  very  large  proportion  of  carcasses  answering  the  requirements  of  the  best 
bacon  trade.  The  hams  are  well  developed  and  the  proportion  of  fat  to  lean  is  usually 
about  right. 

The  sows  are  docile,  good  milkers  and  very  prolific  The  boars  are  very  impressive, 
eeldom  if  ever  failing  to  leave  a  strong  impress  on  their  progeny.  They  are  usually 
robust  healthy  animals,  but  are  not  quite  as  well  suited  for  pasturing  as  are  pigs  from 
Bome  of  the  other  breeds. 

Beekshirbs,  black  pigs  with  more  or  less  white  in  the  face  and  white  points,  have 
shown  themselves  to  be  not  so  prolific  as  some  other  breeds  but  to  be  very  early  matur- 
ing animals.  Their  admirers  claim  for  them  such  a  superiority  in  this  respect  and  in 
their  apparently  superior  powers  to  assimilate  food  as  to  more  than  make  up  for  the 
rather  small  litters  which  are  not  infrequently  borne.  In  conformation  they  are  not 
quite  so  well  suited  for  the  bacon  trade  as  are  some  of  the  other  breeds.  They  are 
vf^ry  well  suited  for  pasturing,  having  few  if  any  equals  in  this  respect  and  giving  very 
satisfactory  returns  indeed  while  being  fed  in  this  way.  They  are  quite  free  from  the 
affections  of  the  skin  and  other  troubles  which  quite  often  cause  loss  with  white  and  red 
skinned  sorts  while  on  pasture. 

Tamworths,  red  pigs,  have  here  shown  themselves  a  quite  prolific  and  fairly  early 
maturing  breed.  They  are  almost  invariably  deep  sided  and  long  bodied,  but  are  not 
infrequently  rather  light  in  the  ham.  They  are  fairly  rapid  growers,  but  are  somewhat 
slower  to  come  to  maturity  than  are  some  other  breeds.  They  cross  well  with  Berk- 
shires  and  with  the  Large  Yorkshire.    As  sires  they  are  fairly  impressive. 


BREEDING. 

To  enter  into  a  long  discussion  of  the  various  considerations  that  demand  the 
attention  of  the  breeder  in  his  operations  would  require  too  great  an  amount  of  space 
for  the  present  publication.  The  few  remarks  submitted  are  intended  as  a  help  to  the 
beginner  rather  than  a  guide  to  the  initiated. 

THE    BOAR. 

Only  pure  bred  boars  of  one  of  the  above  mentioned  breeds  should  be  used  where 
it  is  desired  to  produce  good  bacon  pigs.  Pure  bred  sires  are  more  impressive  than 
grades  or  crosses,  on  account  of  having  been  bred  for  generations  vnth  certain  aims  in 
view.  That  is,  pure  bred  boars  are  likely  to  leave  litters  in  which  every  individual  will 
closely  resemble  the  sire  in  conformation,  while  the  litters  from  grade  or  cross  bred 
boars  are  likely  to  vary  greatly  in  conformation. 


The  boar  is  half  the  herd,  and  where  a  pure  bred  W>ar  ia  used  on  common  or  grade 
sows  he  is  realiy  of  still  greater  importance  than  all  the  sows  ooinbined  so  far  as  oon- 
f ormation  is  concerned.  It  is  evident  therefore  that  very  great  care  should  be  observed 
in  the  selection  of  a  boar  to  head  even  a  commoni^ace  herd.  All  pure  bred  animals 
are  not  necessarily  good  animals^  Many  pedigreed  pigb  now  in  service  should  have 
been  castrated  in  their  early  days.  The  very  fact  that  they  are  pure  bred,  although 
inferior  specimens,  makes  them  even  more  dangerous  than  a  common  grade  scrub, 
because  being  pure  bred  they  axe  much  more  likely  to  leave  their  mark  on  all  their 
get.    Have  nothing  to  do  therefore  with  the  pure  bred  scrub. 

The  boar  to  be  a  good  one  should  in  the  first  place  come  from  good  stock.  Boars 
of  good  conformation  are  sometimes  found  among  the  get  of  inferior  breeding  stock. 
Such  boars  are  not  likely  to  prove  satisfactory  no  matter  how  nearly  they  may  them- 
selves approach  the  ideal  in  conformation  and  characteristics. 

The  ideal  boar  for  breeding  for  bacon  production  will  of  course  vary  somewhat  in 
<;onformation  according  to  the  breed  in  which  he  is  sought.  Generally  speaking,  how- 
ever, he  should  be  strongly  masculine  in  appearance  but  not  coarse.  Masculinity  in- 
dicates prepotency  or  impressiveness.  It  shows  itself  in  various  parts  of  the  animal, 
more  particularly  in  the  head,  neck  and  legs.  The  head  should  be  of  a  good  sire, 
strong  featured  and  broad  between  the  eyes  and  ears.  It  should  be  attached  to  tho 
body  by  a  rather  short,  strong,  somewhat  crested  neck.  The  hair  should  be  somewhat 
coarser  and  the  legs  somewhat  stronger  than  would  be  desired  in  a  sow  of  similar  size 
and  the  same  age.  Coarseness  in  boars  is  not  infrequently  mistaken  for  masculinity, 
particularly  is  this  the  case  when  the  coarseness  shows  itself  strongly  in  the  region  of 
the  shoulders.  Broad  heavy  shouldered  boars  are  not  necessarily  pr^otent  nor  even 
extraordinarily  vigorous  sires.  On  the  contrary  not  infrequently  do  they  prove  them- 
selves lacking  in  vitality  and  impressiveness.  The  smooth  shouldered,  deep  chested 
sire  with  large  heart  girth  and  well  let  down  at  the  fore  flank  is  much  more  likely 
to  prove  himself  a  valuable  getter  than  the  heavy  shouldered  fellow  with  the  immense 
bristling  crest  so  often  regarded  as  the  ideal  sort. 

He  should  be  rather  shorter  bodied  than  the  ideal  bacon  pig  it  is  desired  to  breed 
and  somewhat  more  compact  in  form.  He  should  stand  right  up  on  the  points  of  the 
toes  of  rather  short,  very  strong,  clean,  straight,  well  placed  legs.  The  hind  quarters 
or  hams  and  hind  legs  should  be  particularly  well  developed  and  free  from  signs  of 
weakness.  The  croup  should  be  broad,  long  and  carried  out  fairly  straight.  Every 
muscle  of  the  ham  should  stand  well  out  right  down  to  the  hock,  both  inside  and  out- 
side the  gammon  or  second  thigh.  The  hocks  should  be  strong  and  squarely  set,  and 
'he  pasterns  particularly  well  made  and  set. 

The  back  should  be  long,  broad  and  straight,  save  for  a  slight  tendency  to  attch 
at  the  loin.    The  body  should  be  deep  and  strong  looking. 

The  visible  organs  of  re-production  should  be  normal  and  well  developed.  No. 
ruptured  animals  should  ever  be  used  for  reproductive  purposes. 

In  short  the  sire  should  be  well  balanced,  or  symmetrical,  show  lots  of  vitality  and 
be  masculine  in  his  build  and  appearance. 

THE  sow. 

Every  sow  in  the  herd  should  be  as  good  as  can  be  procured.  Having  a  good  boar 
will  not  make  up  for  inferior  sows.  Where  it  is  not  desired  to  sell  stock  for  breeding 
purposes,  however,  the  use  of  pure  bred  sows  is  not  absolutely  necessary  to  insure 
success. 

It  is  generally  supposed  that  the  good  brood  sow  should  be  somewhat  more  rangy, 
rather  more  loosely  put  together  and  a  bit  more  open  in  conformation  than  the  good 
bear  of  the  same  breed.  Many  compactly  built  sows,  have,  however,  proven  very  ex- 
cellent breeders,  bearing  and  raising  large,  uniform  and  thrifty  litters.  It  is  very  easy 
too  to  select  sows  so  loose  and  ungainly  as  to  be  quite  useless  as  mothers.  In  appear- 
ance the  sow  should  be  essentially  feminine.    She  should  have  a  strong  but  neat  muz- 


zle,  broad  forebeed  «iid  large  eyes  set  well  apart,  ears  of  medium  thickness,  firm, 
rpr'mgj  and  covered  with  fine  bair.  Tbe  neck  should  be  of  medium  length,  fairly  fine 
iind  should  sbow  no  tendency  to  arch.  The  sbouldera  should  be  nicely  founded  from 
Eide  to  side  but  a  slight  tendency  to  openness  here  is  not  so  obiectionable  as  in  the 
ease  of  the  boar.  The  chest  should  be  faroad  and  deep  and  the  heart  girth  very  largo. 
The  back  should  be  long,  broad  aud  arching  toward  and  at  the  loin  rather  than  straight, 
(iood  chest  luid  hind  flank  are  particularly  important  in  the  brood  sow.  They  indicate 
strength  and  fertility  or  prolificacy.  A  good  spring  of  rib  and  a  deep  body  are  also 
important  as  indicating  fecundity  and  the  likelihood  of  there  being  milk  for  the  young 
when  needed. 


The  hams  or  hind  quarters  should  bi  broad  aud  well  Ueshed  down  to  the  hoeks. 
The  hocks  should  be  wide  apart  but  aquarely  eet.  This  peculiarity  together  with  a 
broad  rump  indicates  ease  in  farrowing,  which  is  a  quite  important  consideration. 
The  sow  should  stand  on  good,  strong,  clean  boned,  upright  pastemed  legs.  Coarseness 
is  not  desired  in  bone  or  conformation,  but  any  tendency  toward  wliat  might  be  cor- 
rectly described  as  fineness  of  bone  cannot  be  too  strongly  condemned.  It  means  steri- 
lity or  small  litters,  weak  pigs,  and  unprofitable  operations. 

No  sow  possessing  less  than  twelve  teats  should  ever  be  retained  ns  A  breeding 
(inimal.  If  she  show  fourteen  or  fifteen  good  teats  stdrtiiig  well  forward  near  the 
fore  legs  so  much  the  better. 

The  teats  should  he  evenly  distributed  and  each  should  have  a  well  defined  udder 
for  itself.  A  careful  examination  of  feats  should  be  made  to  Me  (hat  nil  are  milk 
L'iving  and  not  blind,  nor  small  secondary  teats  situated  close  to  large  useful  ones. 
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Blind  teats  or  teats  having  no  opening  will  yield  no  milk,  small  or  secondary  teats 
situated  close  to  good  ones-  are  very  little  better  than  blind  teats. 

In  looking  for  animals  conforming  as  nearly  as  possible  to  the  above  require- 
ments no  attention  should  be  paid  to  individuals  from  small,  uneven  or  badly  nourished 
litters.  Prolificacy  or  fecundity  is  hereditary,  likewise  the  throwing  of  even  litters 
und  the  power  to  yield  a  plenteous  supply  of  milk  for  the  nourishment  of  the  young. 
Not  infrequently  good  litters  are  spoiled  because  of  the  poor  milking  qualities  of  the 
mother.  This  quality  of  a  good  sow  should  receive  much  more  attention  than  is 
usually  given  to  it,  and  attention  thereto  in  making  the  selection  of  the  sow  would 
most  certainly  be  rewarded  by  the  peculiar  thrift  and  vigor  of  the  litters  from  the 
good  milking  sows. 

In  conclusion  let  the  sows  selected  be  docile.  An  irritable  nervous  animal  is  sure 
to  prove  unsatisfactory  for  breeding  purposes.  Young  pigs  do  not  always  betray  this 
])eculiarity  even  though  they  possess  it  in  a  high  degree  hence  the  character  of  the 
mother  should  be  noted  in  this  respect.  Of  course  very  much  may  be  done  by  care  and 
training  or  lack  thereof  to  make  or  mar  both  sexes  in  this  respect.  Kindness  in  deal- 
ing with  live  stock  of  all  kinds  is  necessary;  in  dealing  with  no  class  will  it  prove 
more  profitable  than  when  bestowed  upon  brood  sows  and  boars. 

STARTING  A  HERD. 

To  the  would-be  beginner  not  learned  in  hog  lore  nor  wise  by  experience,  one  or 
two  additional  suggestions  might  be  offered. 

The  first  selection  of  sows  should  be  made  from  a  herd  showing  uniformity  of 
iype,  provided,  of  course,  such  type  fairly  closely  approaches  the  ideal.  •  It  is  much 
less  difficult  to  judge  of  the  probable  value  of  a  pig  for  breeding  purposes  at  nine 
months  old  or  older  than  it  is  at  any  earlier  age.  Hence  the  safer  and  quite  probably 
the  more  economical  plan  for  the  beginner  would  be  to  purchase  young  sows  safe  in 
young.  In  addition  to  the  points  already  discussed  on  preceding  pages  the  buyer  should 
see  that  the  sows  were  well  grown  for  their  age  and  closely  resembled  each  other  ^n 
characteristics  and  conformation.  If  establishing  a  pure  bred  herd  is  aimed  at  it  will  be 
found  that  no  other  distinguishing  peculiarity  will  be  of  so  great  value  and  such  a 
valuable  advertisement  as  uniformity  of  type  in  the  whole  herd.  The  stock  boar  or 
boars  need  not,  and  in  fact,  had  better  not  be  purchased  at  the  same  time  as  the  sows. 
A  study  of  the  sows  and  their  litters  for  a  few  months  having  in  mind  the  sire  or  sires 
of  the  various  litters  will  prove  a  wonderful  help  toward  the  selection  of  a  good  animal 
to  head  the  herd.  He  should  be  chosen  in  conformity  with  the  type  described  above 
but  any  weakness  of  the  sows  should  be  kept  in  mind,  and  a  boar  particularly  good 
where  the  sows  are  weak  will  be  found  of  value  in  correcting  these  faults  otherwise 
likely  to  be  transmitted  to  the  offspring.  Occasionally  where  no  serious  faults  are  in 
evidence  and  where  it  is  particularly  desired  to  ^x  more  firmly  some  good  quality  or 
establish  a  type,  piofs  fairly  near  akin  may  be  mated.  It  is  unsafe,  however,  to  nrake 
more  than  one  cross  with  closely  related  sir<!^  and  generally  speaking  animals  less  than 
three  generations  apart  should  not  be  mated. 


CARE  AND  MANAGEICENT. 

BREEDING. 

The  SOW  should  give  her  first  litter  when  about  a  year  old.  If  bred  to  farrow  at 
an  earlier  age,  she  is  not  likely  to  raise  such  a  good  litter ;  if  allowed  to  go  much  over 
that  age  she  is  adding  to  the  cost  of  production  quite  unnecessarily.  First  litter  pigs 
are  supposed  to  be  inferior  to  pigs  from  subsequent  litters  but  our  experience  here  does 
not  appear  to  support  this  idea.  It  will  of  course  be  necessary  to  have  no  more  pigs 
on  the  sow  than  she  can  properly  nourish,  and  to  feed  her  exceedingly  well  while  suck- 
ling the  young. 
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It  is  usually  betTter  to  allow  somewhat  more  than  six  months  between  the  first  and 
second  litter.  For  that  reason,  if  it  is  possible  to  keep  the  sow  in  fair  condition 
the  first  litter  had  better  be  allowed  to  run  witk  her  for  three  months  or  longer.  In  this 
way  she  will  be  prevented  from  coming  into  heat.  Sows  if  allowed  to^  come  into  heat 
once  or  twice  without  being  served  are  very  frequently  quite  difficult  to  get^afe  in  young 
when  it  is  finally  decided  to  breed  them.  Sows  giving  only  one  litter  a  year  are  usually 
unsatisfactory  breeders  for  the  above  reason,  and  although  fall  litters  may  not  be  so 
profitable  as  spring  litters,  the  breeder  anxious  to  have  his  spring  litters  at  a  certain 
time,  or  desirous  of  making  the  most  money  possible  out  of  his  feeding  operations 
would  most  likely  find  it  more  satisfactory  and  profitable  in  the  long  run  to  have  two 
litters  in  the  year. 

FEEDING. 

Before  being  bred  and  during  the  early  weeks  of  pregnancy  a  succulent  ration, 
pasture  in  summer  and  roots  in  winter,  will  be  found  the  most  satisfactory  and  econo- 
mical. Kape,  clover,  blue  grass,  brome,  alfalfa,  vetches  or  pease  and  oats  all  make 
excellent  pasturage,  and  but  a  small  amount  of  meal  will  be  required  in  addition  until 
the  sow  is  ten  or  twelve  weeks  gone  in  young  when  the  addition  of  a  small  amount  of 
chopped  oats  or  barley,  bran,  shorts  or  whole  pease  will  be  advisable.  In  winter,  pas- 
ture may  be  replaced  to  a  large  extent  by  roots,  &c.,  as  sugar  beets,  mangels,  turnips, 
kohl  rabi,  cabbage,  carrots,  ensilage,  clover  or  alfalfa  hay  dry  or  steamed.  The  chief 
considerations  are  to  keep  the  sow  in  good  flesh  by  means  of  flesh  forming  rather  than 
fat  forming  foods  to  let  her  have  lots  of  exercise  and  to  keep  her  digestive  organs  in 
nice  condition.  Keep  the  sow  in  good  flesh,  half  starved  breeding  sows  are  certain 
to  give  inferior  young,  but  by  all  means  avoid  getting  them  too  fat.  Over  fat  sows 
rre  likely  to  have  small  weakly  litters. 


FARROWINQ  TIME. 

For  a  week  or  ten  days  before  farrowing  or  parturition  which  should  occur  about 
112  days  after  service,  the  sow  should  receive  a  rather  more  liberal  ration  of  milk  pro- 
ducing food  such  as  bran  mashes,  chopped  oats,  skim  milk,  shorts,  a  little  oil  meal,  &e., 
being  careful  always  to  see  that  there  are  no  signs  of  constipation,  that  the  bowels 
are  quite  loose. 

The  attendant  should  always  be  on  good  terms  with  every  sow,  but  this  should 
very  particularly  be  the  case  for  a  few  weeks  before,  during  the  tipae  of,  and  for  a  few 
weeks  after  parturition.  By  a  little  petting  and  a  few  kindnesses  that  appeal  to  her 
sense  of  what  is  nice  the  attendant  can  win  the  confidence  of  almost  any  sow,  provided 
of  course,  that  he  has  not  previously  won  her  dislike. 

Parturition  should  take  place  in  a  pen  specially  prepared  for  the  event  and  for 
the  accommodation  of  the  mother  and  her  new  family  during  the  first  few  weeks  oi 
their  lives.  Only  a  small  amount  of  cut  straw  or  chafp  should  be  given  for  bedding, 
thus  no  opportunity  being  offered  the  little  ones  to  get  loet  or  tangled  up  and  so  ex- 
posed to  danger  of  death  from  cold,  hunger  or  crushing  by  the  sow.  As  a  further  pro- 
tection, a  board,  about  8  inches  wide  placed  flat  horizontally  about  8  inches  from  the 
floor  along  the  wall  to  which  it  should  be  firmly  attached  will  be  found  of  considerable 
value,  aflording  a  space  where  the  little  ones  can  run  or  be  shoved  when  the  mother 
lies  down. 

Generally  speaking,  the  less  interference  at  parturition  the  better.  If  the  weather 
be  cold,  a  good  plan  is  to  have  some  clean  dry  straw  in  a  box  or  barrel  into  which  the 
little  ones  may  be  placed  as  they  are  bom  being  first  dried  with  a  cloth.  If  parturition 
is  slow  in  cold  weather  it  is  sometimes  wise  to  put  some  warm  bricks  or  flat  stones  in 
the  box  with  the  youngsters.  They  should  be  allowed  to  suck  as  soon  as  possible  after 
birth. 
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Shortly  after  birth  any  sharp  teeth  in  the  mouths  of  the  young  ones  should  be 
broken  out  by  means  of  a  pair  oi  small  pinchers.  This  will  usually  be  found  to  help 
materially  m  smoothing  out  little  family  difiiculties. 

The  sow  will  not  likely  show  any  desire  for  food  within  24  hours  after  farrowing; 
but  should  she  show  any  disposition  to  eat,  a  warm  thin  mash  or  gruel  of  bran,  shorts 
or  oatmeal  may  be  given.  No  cold  drinks  should  be  allowed  within  the  24  hours,  but 
frequently  small  amounts  of  warm  water  may  be  given.  Her  ration  as  soon  as  she  is 
ill  good  shape  to  utilize  the  food  should  consist  of  bran,  shorts,  ground  oats*  and  barley, 
pease,  oil  meal,  skim  milk,  &c.,  and  some  roots  or  green  feed.  She  will  require  a  very 
heavy  and  very  nutritious  ration  after  the  second  week,  but  the  closest  attention  must 
be.  paid  to  the  young  to  see  that  the  milk  is  agreeing  with  them.  Any  signs  of  scours 
or  constipation  should  be  the  signal  for  a  change  in  the  feed  of  the  sow.  The  charac- 
ter  of  the  food  eaten  by  tho  sow  seems  to  influence  the  quality  of  the  milk  she  pro* 
duces  and  so  affect  the  digestive  organs  of  the  little  ones.  The  health  of  the  litter  is 
an  accural  te  gauge  of  the  healthfulness  of  the  dam,  and  vice  versa.  It  is  of  course 
possible  to  feed  so  as  to  cause  the  sow  to  produce  too  much  milk  and  so  make  the  pig- 
lings too  fat.  This  condition  not  infrequently  shows  itself  in  what  is  known  as 
'  thumps,'  a  disease  nearly  always  fatal. 

WEANING. 

The  little  ones  should  be  encouraged  to  eat  at  as  early  an  age  as  possible.  Tho 
fencing  off  of  a  part  of  the  pen  in  such  a  way  as  to  make  it  possible  for  the  young 
ones  to  get  into  the  enclosure,  but  impossible  for  the  sow,  and  placing  therein  a  fl^t 
shallow  trough  containing  sweet  new  whole  milk  will  be  found  of  great  value  in  this 
connection.  The  most  scrupulous  cleanliness  must  be  observed,  however,  or  serious 
digestive  troubles  are  likely  to  result.  In  a  short  time  skim  milk  may  be  gradually 
substituted  and  to  this  the  addition  of  a  mixture  of  equal  parts  of  very  finely  ground 
oats  or  oatmeal,  shorts,  com  meal  and  oil  meal  will  be  found  to  give  very  satisfactory 
results. 

Gave  must  be  taken  to  feed  only  small  amounts  of  these  foods  at  a  time,  but  they 
may  advantageously  be  fed  as  frequently  as  four  or  five  times  a  day.  If  not  on  pas- 
ture some  green  feed,  some  sods,  some  roots  or  better  still  all  three  should  be  given 
them  from  time  to  time. 

Pigs  so  fed  will  be  practically  weaned  by  the  time  they  are  eight  weeks  old  or  even 
sooner.  In  s^ite  of  every  effort  to  anticipate  the  dangers  of  weaning  time  it  is  usually 
a  rather  critical  i>eriod.  Plenty  of  exercise,  frequent  feeds  in  small  quantities  of  the 
above  mentioned  feeds  and  protection  iroiXL  wet  and  cold  will,  however,  usually  prove 
effective  in  getting  them  well  started. 

When  it  is  decided  to  wean  entirely,  the  feed  should  be  gradually  taken  off  the 
sow.  She  will  on  that  account  begin  to  give  less  milk  and  at  the  end  of  a  week  will 
be  nearly  dry,  when  she  should  be  taken  away  out  of  sight  end  hearing  of  her  young. 

CARE  OF  THE  BOAR. 

The  boar  is  usually  able  to  serve  sows  when  5  or  6  months  old.  He  should  not  be 
required  to  do  so  before  he  is  8  months  of  age,  and  should  be  used  on  but  few  sows  even 
then.  The  amount  of  service  that  he  may  do  will  depend  upon  his  development  and 
condition.  Careful  watch  should  be  kept  to  see  that  he  is  not  losing  in  flesh  on  account 
of  service  performed.  Young  boars  should  never  serve  more  than  one  sow  a  day,  nor 
should  they  be  expected  to  do  that  much  for  many  days  in  succession.  Mature  boars 
may  serve  two  in  the  day,  and  keep  on  at  that  rate  for  a  considerable  length  of  time 
if  conditions  are  in  every  way  favourable. 

The  boar  should  be  kept  apart  from  the  sows  in  heat  saving  the  time  necessary 
to  give  one  complete  service.  This  service  should,  if  practicable,  be  given  when  the 
oestrum  or  heat  is  nearly  over.  Service  under  such  conditions  is  more  likely  to  be 
effective  than  if  given  at  the  beginning  of  heat.    Where  animals  of  unequal  size  are 
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mated  a  breeding  crate  as  per  illustration  will  be  found  useful.  To  insure  the  boar 
keeping  in  good  service  condition  he  should  have  plenty  of  exercise.  To  permit  this  a 
good  roomy  pen  or  a  large  yard  must  be  provided.  In  summer  he  should  have  at  least 
a  small  pasture  wherein  to  roam  and  root  at  will.  Not  infrequently  returns  of  sows 
to  service  are  due  to  the  lethargic  condition  of  the  boar  rather  tha^  to  the  sterility  of 
the  sows.  Plenty  of  exercise,  with  the  right  kind  of  food,  will  almost  entirely  overcome 
this  condition.  The  boar  should  be  fed  sufficient  food  to  keep  him  growing  rapidly, 
and  in  good  flesh  if  young,  and  in  good  flesh  in  any  case.  He  should  not,  however,  be 
fed  such  foods  as  are  likely  to  make  him  fat,  but  rather  flesh  and  bone-forming  foods. 
Ground  oats,  pease  and  barley,  shorts,  bran,  oil  meal,  skim  milk,  &c.,  in  varying  pro- 
portions will  be  found  to  give  good  results.  The  addition  of  a  considerable  amount  «of 
roots  or  other  succulent  foods  to  the  meal  ration  is  very  advisable,  in  fact  almost  im- 
perative in  winter  or  when  no  pasture  is  provided.  Mangels  or  sugar  beets  will  be 
found  to  be  the  most  satisfactory  for  the  purpose,  although  turnips,  cabbage  or  kohl 
rabi  will  do. 

FEEDING. 

PASTURES  AND   PASTURING. 

Under  average  Canadian  conditions  it  will  be  found  practicable  and  quite  ad" 
vantageous  to  give  every  pig  intended  for  bacon  production  from  3  to  4  months  on 
pasture.  It  goes  without  saying  that  every  breeding  pig  should  spend  practically  the 
whole  warm  or  moderately  warm  part  of  the  year  out  of  doors.  The  advantages  are 
various.  In  the  flrst  place,  it  will,  in  the  case  of  breeding  pigs,  be  found  to  be  by  far 
the  most  economical  way  of  summering,  while  feeding  pigs  will  be  found  to  be  very 
materially  benefited  in  as  much  as  they  seem  to  be  able  to  make  better  use  of  grain  or 
meal  fed  them  after  the  pasture  period.  The  gains  made  while  on  pasture  are  not 
likely  to  be  very  rapid  nor  particularly  economical,  but  the  digestive  powers  seem  to 
be  improved,  and  the  frame  well  developed. 

It  has  been  found  advisable  to  have  an  area  rather  large  in  proi>ortion  to  the 
num'ber  of  swine  to  be  pastured.  This  area  should  be  divided  into  at  least  three  parts, 
and  a  three-year  rotation  followed  thereon.  In  following  a  rotation  there  are  various 
advantages: — (1)  A  variety  of  crops  may  be  grown,  a  very  considerable  improvement 
over  the  one  crop  plan.  (2)  The  pigs  may  be  changed  over  from  one  part  to  another, 
so  not  fouling  the  pastures  so  rapidly.  (3)  Advantage  may  bn  taken  of  the  increased 
fertility  of  the  pastured  plots  to  take  a  crop  of  grain  or  roots  every  third  year. 

A  rotation  followed  here  that  has  been  found  very  satisfactory  is  as  follows : — 
1st  year,  rape  and  roots  of  various  kinds,  some  of  which  are  harvested  and  the  balance 
pastured  off.  2nd  year,  grain  seeded  down  with  various  mixtures  of  clovers  and  grasses. 
The  grain  is  used  for  soiling  cattle  or  harvested  when  ripe  according  to  the  season  and 
the  condition  of  the  crop.  Great  care  is  taken  to  see  that  the  grain  does  not  fall  and 
so  smother  the  grass  and  clover  plants.  It  is  cut  on  the  first  sign  of  falling.  The 
various  mixtures  of  grass  and  clover  are  pastured  to  a  limited  extent  in  the  fall.  3rd 
year,  The  field  is  divided  into  small  runs  according  to  the  kind  uf  grass  and  clover,  and 
the  class  of  pigs.  The  plots  pastured  off  first  are,  if  necessary,  ploughed  up  and  sown 
to  rape  or  pease,  oats  and  vetches  for  pasture  later  in  the  ^eason. 

By  following  this  rotation  good  pastures  are  available  from  early  in  May  till  the 
snow  falls. 

PREPARATIONS  FOR  PASTURING. 

Before  starting  in  to  pasture  pigs  at  all  extensively  some  preparation  must  be  made. 

Fences, — Good  pig-proof  fences  must  surround  the  whole  area.  Probably  the 
cheapest  fence  for  this  purpose  will  be  found  to  be  woven  wire.  A  board  fence  is  very 
effective,  but  lacks  du-^ability  rnd  is  exp  nsive.  Barb  wire  fencing  can  hardly  be  made  to 
turn  small  pigs.    A  good  plan  is  to  have  a  woven  wire  fence  2  or  3  feet  high  and  two  or 
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three  atrands  of  barbed  wire  above  the  same  to  turn  the  larger  piga.  In  addition  swne 
portable  fencing  sbould  ite  on  hand  for  dividing  the  large  fields  into  plota.  Wooden 
hurdlee  ma?  be  used  and  are  fairly  economical.  Wooden  franted  wire  netting  hurdles 
are  also  very  effective.  Woven  wire  stretched  tightly  on  very  firmly  set  posts  one  at 
each  end  of  the  proposed  division  line  with  etak«s  at  intervals  is  probably  as  cheap 
and  easily  handled  a  moveable  fence  as  any.    (See  illustrations.) 

Cabins. — Portable  sleeping  houses  that  may  be  easily  moved  from  one  pbt  to 
another  are  necessary  and  may  be  constructed  at  small  expense.  A  good  size  is  8  feet 
square  or  8  feet  long  by  6  feet  wide.  The  side  sills  should  be  of  good  stout  scantling 
6  inches  x  4  inches,  and  the  floor  of  3-inch  plank  nailed  thereto.  The  upper  part  may 
■have  two  forms,  that  is  the  roof  part  may  come  right  down  to  the  ailla  (see  cut)  oi 
may  rest  on  side  walls  about  2  or  2J  feet  high.  For  sows  with  young  the  sort  where 
the  roof  starts  at  the  sill  is  somewhat  to  be  preferred. 

Feeding  Appliancet. — Where  the  pastures  are  any  considerable  distance  from  the 
feed  room  it  will  frequently  be  found  advisable  to  have  a  portable  feed  cabin  on  wheels 
or  runners.  Where  it  is  not  desired  to  go  to  such  an  expense  as  building  a  portable 
feed  cabin,  a  barrel  on  whesls  may  be  fiz^d  up  quite  cheaply.     (Sea  cut  for  both  of 

tfaeae). 


POBTABLE  FEED  ROOM  AND  FEED  BARREL  ON  WHEELS. 

An  excellent  trough  for  outdoor  feeding  is  described  below.  A  trough  4  feet  long 
will  allow  6  pigs  to  eat  in  comfort,  3  on  each  side.    For  such  a  4  foot  trough  secure : 

1  two  inch  plank  1  foot  wide,  4  feet  long. 

2  two  inch  plank  6  inches  wide,  4  feet  4  inches  long. 

2  two  inch  plank  1  foot  wide,  20  inches  long. 

3  inch  boards  6  inches  wide,  4  feet  long. 

The  largest  plank  will  constitute  the  bottom,  the  two  short  planks  the  ends  and  the 
two  long  narrow  planka  the  sides  of  a  flat  bottomed  trough.  Two  of  the  6  inch  wide 
boards  should  be  nailed  between  the  end  pieces  near  the  top  in  such  a  way  as  to  make 
a  Y-shaped  trough,  save  that  they  should  not  come  toffether  at  the  bottom  by  about  3 
inches.  The  other  1  inch  board  should  be  nailed  one  edne  up  in  a  vertical  position  bet- 
ween the  two  enis.  The  upper  edge  should  be  about  1  inch  below  the  open  bottom  of 
the  false  V-shaped  trough  and  the  lower  edge  about  4  inches  from  the  bottom  of  the 
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trough.    The  purpose  of  the  false  upper  trough  is  to  allow  the  feeder  to  pour  the  feed 
into  the  trough  even  though  the  pigs  are  struggling  to  get  at«the  food. 

Such  a  trough  is  easily  kept  clean,  easily  filled  in  spite  of  crowding  pigs,  strong 
and  durable. 

PASTURE  CROPS. 

Rape, — Ab  a  green  feed  for  soiling  that  is  cutting  and  feeding  green,  or  for  pas- 
ture, rape  stands  unequalled,  among  crops  suitable  for  swine.  It  should  be  sown  in 
rows  two  feet  apart  on  stubble,  fallow  or  well  rotted  sod  at  the  rate  of  three  pounds  per 
acre.  It  may  be  sown  any  time  as  long  as  there  remains  six  weeks  of  growing  weatbsr 
before  severe  frosts  are  to  be  expected.  If  intended  to  be  pastured  the  pigs  should  be 
turned  in  before  the  rape  comes  up  to  the  top  of  their  shoulders.  No  greater  area 
should  be  given  than  they  are  likely  to  keep  down  to  '^at  height  or  lower.  If  not  pas- 
tured or  cut  too  close  to  the  ground  it  will  keep  on  gprowing  as  long  as  the  g^rowing 
reason  lasts.  Greater  returns  may  be  expected  from  soiling  than  from  pasturing  a 
given  area.  Feeding  pigs  will  generally  make  more  rapid  gains  when  it  is  being  fed 
%**  them  iiL  moderate  quantities  in  pens  than  when  at  pasture  on  it.  Breeding  stock 
are  likely  to  do  better  when  they  are  allowed  to  use  it  as  pasture.  Feeding  pigs  re- 
ceiving all  the  rape  they  will  eat  or  on  rape  pasture  should  receive  somewhat  less  meal 
than  they  would  if  in  their  pens.  From  one-third  to  five-eixths  of  the  regular  meal 
ration  should  be  fed,  the  more  rapid  the  gains  desired  of  course  the  heavier  the  mc«il 
ration. 

Mature  sows  not  in  young  require  very  little  other  food  when  on  rape  pastni^. 
Young  sows  and  sows  in  young  need  to  receive  at  least  half  the  normal  meal  ration. 

Vetehea, — A  crop  remarkably  palatable  to  pigs  and  one  that  gives  a  fairly  good 
return  per  acre  is  the  common  black  vetch.  It  is  very  little  if  any  superior  to  i)ease, 
however,  and  tiie  seed  is  usually  more  expensive. 

Hairy  Vetches  make  a  very  g^ood  gn^een  feed  for  swine  but  the  seed  is  exceedingly 
expensive  and  a  large  amount  is  required  per  acre.  It  has,  however,  not  infrequently 
stood  through  the  winter  here  and  so  might  be  utilized  for  an  early  spring  pasture. 
Like  rape  it  will  grow  up  again  if  not  too  closely  pastured  or  clipped. 

OaU  and  Pease. — These  two  sorts  of  grain  mixed  in  equal  parts  by  weight  and 
sown  at  the  rate  of  three  bushels  per  acre  furnish  a  pasture  or  soiling  crop  tiiat  gives 
very  g^ood  returns  per  acre.  £ither  sown  alone  is  fairly  satisfactory  but  not  nearly  <so 
valuable  as  the  combination. 

8oja  Beans, — ^A  fairly  palatable  soiling  crop  high  in  feeding  value  has  been  pro- 
duced by  sowing  Soja  beans  at  the  rate  of  40  pounds  per  acre  in  rows  about  ^0  inches 
apart.  They  have  never  been  pastured  here  and  would  most  likely  not  prove  very  satis- 
factory for  feeding  in  that  way.  The  green  varieties  are  the  best  and  should  be  sown 
in  tlie  latter  part  of  May. 

Bed  Clover. — Sown  with  gr&in  and  allowed  to  g^t  a  good  start  in  the  fall,  red 
clover  may  be  expected  to  yield  a  palatable  and  abundant  supply  of  forage  or  pasture 
for  pigs  in  May  and  June.  If  pastured  off  it  will  be  found  necessary  to  ring  the  pigs. 
Sows  on  clover  require  but  very  little  other  food. 

Alfalfa. — On  well  drained  soil  in  good  heart  and  tilth  in  almost  all  parte  of  Can- 
ada, alfalfa  may  be  expected  to  grow  well  and  to  furnish  a  most  excellent  and  abund- 
ant supply  of  pasturage.  It  seems  peculiarly  well  fitted  for  swine  but  should  not  be 
pastured  too  severely  for  fear  of  damaging  the  roots.  The  superiority  of  this  crop 
over  most  other  forage  crops  for  swine  or  other  stock  is  such  as  to  much  more  than 
make  up  for  the  slightly  greater  cost  of  seeding  down.  If  cut  early  and  well  cured 
pigB  eat  it  freely  in  the.  form  of  hay. 
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Artichokes* — This  crop  has  been  tried  here  several  times  and  given  very  satis- 
factory returns  indeed  for  the  outlay.  The  artichokes  should  be  planted  much  as  are 
potatoes  early  in  the  spring.  The  crop  is  not  usually  ready  for  use  till  About  the  end 
of  September.  The  best  method  of  using  them  is  to  turn  the  pigs  right  into  the  lot 
and  let  them  root.  Frost  does  not  injure  tiie  artichokes  and  any  roots  left  in  the  ground 
may  be  pastured  off  the  next  spring  or  left  as  seed  for  another  crop.  The  most  econo- 
mical and  rapid  gains  ever  recorded  at  this  farm  were  made  with  pigs  pastured  on 
artidiokes  and  receiving  a  fairly  liberal  meal  ration.  They  are  somewhat  superior  to 
potatoes.  The  chief  objections  to  the  crop  are  the  difficulty  in  securing  feed  and  the 
rather  short  period  during  which  they  may  be  fed.  They  may  be  harvested  and  fed  in 
winter  but  the  harvesting  is  an  expensive  operation. 

Boots. — ^Mangels,  carrots  or  turnips  may  be  used  as  pasture  in  October  or  earlier. 
They  are  probably  quite  as  economical  when  so  fed  off  as  though  fed  to  pigs  in  pens. 


ROOTS  AND  GREEN  FEEDS  FOR  WINTER  FEEDING. 

Just  as  pasture  or  soiling  crops  are  valuable  in  summer,  so  are  roots  or  some  form 
of  succulent  feed  almost  indispensable  in  winter  where  successful  bacon  production 
operations  are  to  be  carried  on.  These  feeds  are  valuable  not  only  on  account  of 
economy,  but  also  because  of  the  good  effect  they  have  upon  the  health  and  digestion 
of  the  animals  fed.  Many  experiments  have  been  conducted  here  to  gain  some  informa- 
tion as  to  the  best  green  feeds  for  winter,  as  to  their  value  compared  with  grain  or 
meal,  as  to  the  best  way  to  feed  them,  and  as  to  the  quantity  to  feed  to  get  the  best 
results.  In  a  general  way  it  may  be  stated  that  our  experiments  rank  succulent  feeds 
available  for  winter  in  the  following  order  according*  to  palatability,  and  value  as  flesh 
producers  :  Artrichokes,  potatoes,  sugar  beets,  mangels,  carrots,  turnips,  small  apples, 
pumpkins,  kohl  rabi,  cabbage  and  ensilage.  According  to  the  method  of  preparation 
and  the  kind  of  succulent  feed,  100  pounds  of  mixed  meal  is  worth  from  500  to  700  or 
800  pounds  or  even  more  of  the  succulent  feed. 

Some  of  these  green  feeds  may  be  fed  best  one  way,  and  some  in  other  ways,  as 
indicated  below,  and  generally  speaking  from  3  to  4  pounds  of  succulent  feed  to  1 
pound  of  meal  gives  the  most  economical  gains  of  tiie  best  quality  of  meat. 

Apples. — ^Refuse  apples  of  all  kinds  have  been  fed  to  pigs  here  in  large  quantities. 
They  are  not  particularly  valuable  as  a  feed  for  fattening  pigs,  but  seem  to  do  very 
well  along  with  a  small  quantity  of  meal  for  dry  brood  sows. 

Cabbage. — Generally  speaking,  cabbage  are  too  expensive  to  feed  to  swine,  but 
occasionally  they  are  available  and  seem  to  be  quite  palatable.  Some  feeders  report 
them  to  be  rather  constipating  than  laxative  in  effect. 

Carrots. — These  roots  have  been  fed  here  to  a  limited  extent  for  x>ork  production. 
They  are  not  quite  so  palatable  as  are  mangels  and  sugar  beets.  They  do  not  keep  so 
well  in  winter  as  do  most  other  roots,  hence  are  not  to  be  very  highly  recommended. 

Clover  Leaves. — Clover  leaves  and  small  stems  gathered  from  the  unloading  floor 
in  haying  time,  stored  in  sacks  and  steamed  in  winter  or  at  any  time,  make  a  most 
excellent  drink  and  feed  for  swine  of  any  age.  Such  a  drink  seems  as  valuable  and 
quite  as  palatable  as  skim  milk.    Especially  is  this  the  case  if  it  be  fed  warm. 

Ensilage. — Com,  clover,  alfalfa,  com  and  clover,  and  alfalfa  and  com  ensilage 
have  all  been  fed  here  to  a  greater  or  less  extent.  Ensilage  containing  clover  or  alfalfa 
has  invariably  proven  welcome  to  swine,  while  pure  com  ensilage  also  has  been  eaten 
fairly  Vsll.  The  addition  of  some  dry  meal  to  the  ensilage  causes  it  to  be  eaten  quite 
readily. 
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Kohl  Rahi. — This  plant  has  been  fed  here  to  a  limited  extent  only,  but  has  proven 
a  fairly  welcome  feed  to  swine  of  all  elasses. 

Mangels. — For  sows  and  general  feeding  Long  Ked  or  Gate  Post  mangels  are  diffi- 
cult to  improve  upon.  They  are  exceedingly  palatable,  may  be  fed  in  large  quantities, 
do  not  need  to  be  pulped,  and  are  better  suited  for  the  requirements  of  sows  carrying 
young,  and  for  growing  pigs  than  are  sugar  beets  or  any  other  sort  of  green  feed  we 
have  tried.  They  should  not  be  cooked.  Other  varieties  of  mangels  are  also  useful, 
but  apparently  not  so  welcome  to  the  pigs  as  are  the  Long  Beds.  We  have  fed  as  high 
as  25  pounds  a  day  of  these  roots  to  dry  sows  or  to  sows  not  far  advanced  in  pregnancy. 
As  the  period  of  pregnancy  advances,  however,  it  will  be  found  advisable  to  decrease 
the  roots  and  slightly  increase  the  meal  ration. 

Potatoes. — These  tubers  fed  alone  raw  scarcely  suffice  to  sustain  life  in  pigs,  but 
cooked  and  a  moderate  amount  of  meal,  20  pounds  of  meal  to  100  pounds  of  potatoes, 
mixed  with  them,  they  make  a  most  excellent  feed  for  fatting  pigs,  and  produce  a  very 
fair  quality  of  bacon.  Potatoes  in  small  quCfP.tities  fed  raw,  help  to  keep  pigs  in  health 
where  other  succulent  feed  is  lacking. 

Pumpkins. — To  get  the  greatest  returns  from  this  fruit  it  must  be  cooked.  Boiled 
in  double  its  weight  of  water  and  half  as  great  a  weight  of  meal  as  of  pumpkin  added 
it  will  be  found  to  furnish  a  most  appetizing  and  fatting  feed.  The  quality  of  meat 
so  produced  here  has  been  very  good.  Rapid  gains  may  be  anticipated  with  a  slight 
tendency  to  over  development  of  fat. 

Sugar  Beets. — Sugar  beets  are  easily  the  most  palatable  of  the  different  sorts  of 
roots  that  have  been  fed  here.  They  may  be  fed  to  greatest  advantage  by  pulping  them. 
From  3  to  6  pounds  a  day  per  100  pounds  live  weight  according  to  rate  of  gain  desired 
has  been  found  to  give  best  results.  The  meat  produced  on  this  feed  has  always  proven 
of  a  superior  quality.  They  do  not  need  to  be  cooked.  They  are  not  so  suitable  for 
young  pigs,  brood  sows  and  breeding  stock  generally  as  are  some  of  the  other  roots, 
mangels  and  turnips  for  instance. 

The  Sugar  Mangel,  a  root  half  way  between  the  sugar  beet  and  the  mangel,  has 
been  fed  extensively  here  with  very  good  results.  It  has,  however,  not  proven  quite 
so  good  as  mangels  for  breeding  pigs.  If  only  one  kind  of  root  can  be  grown  it  is 
possibly  the  best  that  could  be  chosen. 

#  

Thousand  Headed  Kale. — This  plant,  which  resembles  rape,  has,  like  the  latter, 
proven  valuable  as  a  feed  for  swine,  but  is  not  likely  to  be  found  quite  so  useful.  It 
should  not  be  sown  quite  so  thickly  as  rape,  as  it  makes  a  somewhat  stronger  growth. 

Turnips. — ^Where  other  roots  have  not  been  fed,  turnips  will  prove  quite  palatable 
and  give  very  satisfactory  returns.  They  do  not  seem  at  all  to  the  liking  of  pigs  that 
have  been  getting  sugar  beets  or  mangels.  They  may  be  fed  cooked,  when  they  seem 
to  give  somewhat  better  returns  and  are  much  more  welcome  to  the  pigs.  If  for 
sows,  they  may  be  pulped  and  mixed  with  the  dry  meal  in  the  proportion  of  about  10  of 
meal  to  100  of  roots.    Fed  in  this  way  they  are  a  very  valuable  food. 


PREPARATION  OF  FEED. 

Much  will  be  said  incidentally  in  discussing  the  various  feeds  as  to  the  best  method 
c»i  preparing  each.  A  few  general  remarks  re  our  findings  in  this  matter  will,  how- 
ever, probably  be  of  some  value. 

Into  the  preparation  of  grains  for  feeding  to  swine,  various  considerations  enter. 
Briefly  expressed  they  are: — cooked  versus  raw;  warm  versus  cold;  ground  versus 
whole;  wet  versus  dry;  soaked  versus  dry;  thin  versus  thick  slop. 
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In  the  preparation  of  roots,  the  considerations  are  whole  verstLs  pulped;  raw  vet- 
sia  cooked;  and  alone  versus  mixing  with  meal. 

Cooked  yersus  Raw. — ^Many  experiments  go  to  prove  that  raw  gn^ains  are  just  as 
valuable  if  not  even  more  valuable  than  cooked  grain  for  swine. 

Warm  versus  Cold. — There  is  no  doubt  that  feeding  warm  feed  once  or  twice  a 
day  in  cold  weather  is  a  decided  help  to  the  thrift  and  health  of  pigs.  Particularly 
38  this  true  if  the  pigs  are  >oung  and  in  rather  cold  quarters.  Warming  must  not  L-e 
tf.ken  to  mean  cooking. 

Ground  versus  Whole, — ^Almost  all  grains  should  be  ground  for  swine.  This  is 
more  imperative  in  the  case  of  oats,  pease  and  barley  than  for  most  other  grain  feeds. 
Soaking  for  36  to  48  hours  before  feeding  makes  up  for  lack  of  grinding  to  a  certain 
oxtent.    Grinding  is  particularly  imperative  where  very  young  pigs  are  being  fed. 

Wet  versus  Dry, — ^Meal  fed  dry  is  probably  more  perfectly  digested  than  similar 
raeal  fed  wet.  Soaking  meal  for  24  to  86  hours  turns  the  table  in  favour  of  the  wet. 
The  objection  to  dry  feeding  is  that  the  pigs  scatter  and  lose  more  or  less  on  the  floor. 

Thin  versus  Thich  Slop. — For  fattening  pigs,  a  thick  rlop  is  undoubtedly  to  be 
preferred.  For  pigs  on  pasture  or  breeding  stock,  a  thin  or  dilute  slop  is  more  suitable 
as  they  are  better  satisfied  when  through  eating,  even  though  a  light  ration  has  been 
fed. 

Roots. — ^It  is  usually  better  to  feed  green  or  succulent  feed  whole  and  apart  from 
the  meal.  Where  the  roots  have  to  be  pulped,  however,  as  is  the  case  with  sugar  beets 
and  tumipsy  dry  meal  may  be  mixed  with  the  pulped  masH  and  prove  very  satisfactory. 
Roots  or  succulent  feeds  need,  with  one  or  two  exceptions,  never  be  cooked.  Potatoes, 
turnips  and  pumpkins,  however,  are  more  valuable  cooked  •iian  raw. 


SOFT  PORK. 

At  factories  where  many  pigs  are  slaughtered  an4  cooled  daily,  there  are  usually 
to  be  found  among  the  carcasses  a  number  that  are  described  as  '  soft '  or  *  tender.'  In 
these  carcasses  the  fat  and  sometimes  the  lean  meat  is  found  to  be  more  or  less  yield- 
ing to  pressure,  somewhat  greasy  to  the  touch  and  the  whole  side  not  infrequently  limp 
and  flabby.  From  such  carcasses  only  a  very  inferior  class  of  baoon  can  be  produced, 
and  th^  must  therefore  be  sold  at  considerable  loss.  The  proportion  of  soft  or  tender 
frides  varies  greatly  according  to  season  and  district  from  which  the  hogs  come.  A 
study  of  the  matter  has  revealed  various  causes  as  aflecting  the  quality  of  the  meat. 
Not  to  enter  too  minutely  into  a  discussion  of  the  different  experiments  or  the  results 
cbtained  it  may  be  stated  in  a  general  way  that  the  influences  or  ct^nditions  affecting 
the  quality  of  meat  so  far  as  firmness  or  softness  are  concerned  are  m  follows : — 

1.  The  Kind  of  Feed. — Certain  kinds  of  feed  seem  to  affect  the  firmness  of  the  meat 
by  supplying  elements  of  a  character  likely  to  render  the  fat  soft.  Of  such  feeds,  com 
ia  probably  the  most  largely  fed  and  has  probably  a  greater  quantity  of  '  Soft  Pork ' 
to  its  credit  than  any  other  feed.  Rye  is  another  feed  that  has  not  proven  satisfactory 
in  this  respect.  An  excess  of  green  crop  or  pasture  is  likely  to  prove  injurious.  Beans 
also  have  proven  to  be  productive  of  soft  pork,  in  fact,  all  pigs  fed  on  beans  here 
yielded  very  soft  sides. 

2.  Method  of  Feeding. — ^Many  feeds  if  given  in  proper  proportions  to  other  feeds 
in  the  ration  are  not  at  all  injurious,  although  exceedingly  objectionable  if  fed  ex- 
clusively or  in  too  great  quantities.  Under  this  class  come  com,  rye,  pasture  and  some 
sorts  of  roots.    An  exclusive  meal  ration  not  infrequently  leaves  soft  sides  even  though 
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the  meal  be  varied  and  of  the  kinds  best  suited  for  firm  pork  production.  On  the 
other  hand  certain  feeds  seem  to  overcome  the  injurious  ejects  of  other  feeds  and  a 
fi/st  class  quality  of  meat  is  produced  in  spite  of  the  fairly  large  use  of  the  otherwise 
injurious  feeds.    In  this  class  rank  skifa  milk,  whey  and  roots  of  some  kinds. 

8.  The  Thrift  of  the  Animal  during  the  Feeding  Period, — ^Pigs  that  have  oome 
along  steadily  at  the  rate  of  say  1  pound  per  day  from  birth  are  not  so  likely  to  give 
soft  pork  as  are  others  on  the  same  feed  that  have  suffered  from  indigestion  or  that  have 
been  set  back  in  any  way.    Unthrifty  pigs  are  almost  certain  to  yield  soft  pork. 

4.  Bate  of  Growth  or  Length  of  Time  Required  to  Beach  a  Given  Weight. — ^Piga 
fed  too  rapidly  are  likely  to  produce  an  inferior  class  of  pork,  both  soft  and  too  thick, 
while  pigs  fed  too  slowly  not  infrequently  produce  soft  meat,  particularly  is  this  true 
if  they  are  brought  to  the  block  a  little  on  the  thin  or  unfinished  side.  Unfinished  pigs, 
old  or  young,  quite  frequently  yield  soft  or  tender  sides. 

6.  Health  and  Method  of  Feeding  Immediately  Before  Slaughtering. — ^Pigs  un- 
healthy, in  heat,  or  suffering  from  any  check  in  growth  at  time  of  slaughtering  are 
likely  to  leave  soft  carcasses. 

NOTES  ON  GRAINS  AND  MEALS. 

BARLEY. 

In  Europe  barley  is  looked  upon  as  the  ideal  feed  for  fatting  and  finishing  off 
baoon  hogs.  In  Canada  most  experimental  work  goes  to  support  this  view.  So  favour- 
ably is  it  known  in  fact  that  it  has  practically  become  a  standard  by  which  other  foods 
are  judged  so  far  as  their  value  for  bacon  production  is  concerned.  It  should  be  fed 
ground.  Soaking  for  24  hours  or  longer  before  feeding  will  in  part  make  up  for  lack 
of  grinding.  It  is  not  a  very  good  feed  for  sows  suckling  their  young,  i^or  for  very 
young  pigs.  It  may  be  fed  alone  to  advantage,  but  will  give  somewhat  better  results 
if  ground  pease,  shorts  or  oil  meal  in  small  quantities  or  well  grounu  oats  be  added. 
It  makes  a  prime  quality  of  bacon  wherever  other  conditions  permit. 

•  BEANS. 

Beans  may  be  fed  whole,  ^ound,  raw  or  steamed,  but  are  most  commonly  fed 
steamed  or  cooked.  They  produce  a  very  inferior  quality  of  bacon  when  making  up  the 
larger  part  of  the  ration. 

BLOOD  MEAL. 

Prepared  by  drying  and  powdering  the  blood  in  slaughter  houses,  blood  meal  is 
very  rich  in  flesh-forming  material,  and  has  generally  given  good  results  so  far  as 
economy  of  gains,  quality  and  firmness  of  bacon  are  concerned.  It  must  be  fed  in 
very  small  quantities  and  as  part  of  a  ration  otherwise  low  in  flesh-forming  material, 
such  as  corn.  It  has  been  used  to  some  extent  as  a  substitute  for  skim  milk,  in  which 
capacity  it  has  proven  fairly  valuable. 

BRAN. 

Save  for  fairly  large  pigs  and  breeding  stock,  bran  is  not  a  very  valuable  feed.  It 
is  too  coarse  and  too  difficult  to  digest.  It  produces  a  good  quality  of  meat,  however, 
and  is  a  useful  food  for  sows  carrying  their  litters,  or  suckling  their  young. 

BUCKWHEAT. 

Buckwheat  has  been  fed  quite  extensively  to  swine  in  some  parts  of  Canada,  and 
has  given  good  results.    It  may  be  fed  alone,  but  does  better  if  mixed  with  barley,  oats 
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or  com.    It  giyes  from  a  rather  poor  to  good  quality  of  bacon  according  to  conditions 
under  which,  fed. 

CITY  REFUSE. 

t 

The  refuse  from  hotel  kitchens,  &c.,  has  been  fed  extensively  by  many  feeders.  It 
has  been  found  valuable  for  stockers  and  dry  brood  sows^  but  is  not  to  be  recommended 
as  a  feed  for  the  finishing  off  period.  It  is  claimed  to  have  an  injurious  effect  upon 
the  quality  of  meat. 

CLOVER  HAY. 

Clover  hay,  cut  a  little  on  the  early  side,  or  the  leaves  which  fall  off  while  un- 
loading, makes  a  capital  feed  for  young  pigs  and  breeding  stock.  The  tea  made  by 
steeping  snch  hay  in  boiling  water  has  shown  itself  to  be  nearly  as  valuable  as  skim 
milk  for  young  pigs. 

CORN. 

Packers  generaHy  condemn  the  use  of  com  for  pork  production.  Extensive  ex- 
perinoents  here  have  shown  it  to  be  a  fruitful  cause  of  soft  pork  where  fed  in  any  con- 
siderable quantities.  It  is,  however,  a  very  economical  feed  for  pork  production  and 
may  be  fed  to  a  considerable  extent  if  mixed  with  other  feeds. 

It  should  be  groubd  and  mixed  with  oats,  pease,  bailey,  shorts  or  bran  to  insure 
a  fair  quality  of  bacon.  Fed  at  the  rate  of  about  one  pound  of  corn  to  two  of  skim- 
milk  it  may  be  expected  to  give  very  cheap  and  very  rapid  gains  and  to  produce  a  very 
lair  quality  of  bacon*  Without  skim-milk  or  whey  it  is  practically  certain  to  have  an 
injurious  effect  upon  the  firmness  of  the  bacon  as  well  as  to  seriously  modify  the 
desired  proportion  of  lean  to  fat  meat.  The  meals  the  most  suitable  to  mix  with  it 
are  pea,  oat  and  barley,  shorts  and  bran  also  may  be  used  to  advantage. 

Pumpkins  or  roots  steamed  fed  along  with  it  give  very  rapid  gains. 

CORN  AND  COB  MEAL. 

Com  and  cob  meal  has  generally  proven  too  coarse  and  harsh  for  young  pigs  but 
may  be  used  to  some  extent  for  mature  or  fairly  large  pigs.  It  has  not  been  fed  here 
l>ut  other  feeding  stations  report  favourably  so  far  as  economy  of  srains  is  concerned. 
It  is  not  likely  to  prove  advantageous  to  bacon  producers,  since  many  of  the  objections 
offered  against  com  are  equally  applicable  here. 

FROZEN  WHEAT. 

Some  years  ago  frozen  wheat  was  available  in  considerable  quantities  and  was  fed 
quite  extensively.  It  was  found  to  be  very  valuable  as  a  feed  for  bacon  production. 
The  meat  was  of  good  quality  and  was  produced  at  the  rate  of  one  pound  live  weight 
for  from  4i  to  5 J  pounds  of  the  frozen  wheat.  It  is  rendered  somewhat  more  palatable 
and  slightly  more  useful  by  the  admixture  of  crushed  oats,  ground  barley,  bran  or 
shorts.   * 

GLUTEN. 

Gluten  has  been  fed  in  limited  quantities,  but  has  not  proven  very  satisfactory 
for  either  bacon  production,  young  pigs  or  breeding  stock.  It  seems  to  be  rather  un- 
palatable and  produces  soft  bacon. 

0AT3. 

Grinding  is  essential  in  order  to  get  the  greatest  returns  from  oats.     It  is  an 
excellent  feed  for  boars  and  saws  when  soaked  for  some  time  before  feeding.     To  he 
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fed  to  young  pigs  the  hulls  must  be  sifted  out  or  the  whole  mass  ground  yer  yfinue. 
The  addition  of  com  meal  and  oil  meal  in  equal  parts  say  one  pound  of  each  to  throe 
pounds  of  oats  constitute  an  excellent  ration  for  stock  of  any  age.  Small  or  frozen 
wheat  and  oats  (about  equal  parts)  ground  together  make  excellent  feed  for  pigs  of 
.iny  age.     They  produce  a  good  to  excellent  quality  of  bacon. 


OAT   FEEDS. 


A  number  of  bye  products  from  oat  meal  mills  and  other  cereal  food  factories 
bearing  the  names  of  Oat  Dust,  Oat  Feed,  Meal  Seeds,  &c.,  contain  usually  a  very 
large  proportion  of  fibre  to  digestible  material.  They  vary  greatly  in  composition  and 
should  not  be  purchased  for  pig  feeding  without  a  guarantee  of  their  real  food  value 
being  given. 


OIL  HEAL. 

Of  all  the  meals  available  for  pig  feeding,  oil  meal  is  probably  the  most  valuable 
for  sows  suckling  their  young  and  for  the  young  after  weaning  if  fed  in  moderation. 
It  should  never  exceed  twenty  per  cent  or  one  fifth  of  the  whole  ration.  It  may,  to 
n  large  extent,  be  used  as  a  substitute  for  skim-milk.  It  is  not  to  be  recommended  as 
a  finishing  off  feed  for  bacon  Hogs. 

PEASE. 

*  Canadian  Pea  Fed  Bacon,'  so  extensively  advertised  in  Great  Britain,  would  appear 
to  indicate  the  superior  value  of  this  much  sought  after  farm  product  for  bacon  pro- 
duction, and  it  is  undoubtedly  of  very  high  value  as  a  feed  for  the  production  of  good 
firm  bacon.  It  also  stands  high  as  a  feed  for  young  pigs  and  breeding  stock  of  all 
classes  at  practically  all  times.  It  should,  however,  never  be  fed  alone,  and  further,, 
the  pease  should  always  be  ground.  The  most  suitable  feeds  for  mixing  along  with 
the  pea  meal  are  ground  oats,  barley,  com,  bran  or  shorts.  Pigs  fed  on  pea  meal  alone 
do  not  thrive,  do  not  get  fat,  and  produce  a  very  inferior  quality  of  meat,  hard  and  dry.. 

PEA  FEEDS. 

Pea  feeds  under  various  names  are  bye-products  of  prepared  food  factories,  andl 
vary  in  composition.  Some  of  them  are  quite  equal  to  pea  meal  in  feeding  value,, 
while  others  are  of  comparatively  small  value.  They  are,  however,  in  most  cases  ex- 
cellent feeds  for  supplementing  the  average  cereal  ration  or  for  feeding  to  young  grow- 
ing stock. 

RYE. 

Rye  has  not  been  fed  very  extensively  for  pork  production  Canada,  but  experi- 
ments appear  to  indicate  a  value  somewhat  similar  to,  though  not  quite  so  high,  as  for 
wheat.  It  should  be  fed  in  conjunction  with  some  other  somewhat  more  bulky  food,, 
as  ground  oats  and  barley.  It  produces  a  fair  to  good  quality  of  bacon,  when  judi- 
cioiisly  fed. 

SHOBTS. 

Shorts,  although  as  a  rule  much  superior  to  bran  for  pigs,  is  not  infrequently  so» 
coarse  or  contains  so  much  fibre  as  to  be  very  little  better  than  bran  for  young  pigs. 
Good  shorts,  however,  that  is  shorts  containing  a  fairly  liberal  admixture  of  white* 
material  is  certainly  a  most  excellent  feed  for  pigs  of  all  classes.  It  is,  under  such 
conditions,  one  of  the  very  best  single  feeds  for  young  ones  ius<t  weaned.  A  slight  ad- 
mixture of  oil  meal  improves  it. 
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SKIM   MILK. 

According  to  findings  in  Europe  and  America  about  600  pounds  of  skim  milk 
equal  100  poimds  of  mixed  meal  for  x>ork  production.  The  value  of  skim  milk  in  terms 
of  the  amount  of  meal  it  equals  is  a  very  variable  quantity.  Tbe  kind  of  meal,  the 
xelative  weights  of  meal  and  skim  milk,  and  the  condition  of  the  milk  fed  all  influence 
xesults  very  markedly.  Probably  the  best  proportions  between  the  two  would  be  3  of 
jmilk  to  1  of  meal.  The  meal  along  with  which  it  is  likely  to  give  the  best  results  is  com. 
Jt  should  be  fed  warm  and  sweet  If  impossible  to  feed  sweet  and  warm  at  all  times 
it  should  always  be  fed  sour  and  cold.  Uniformity  in  quality,  quantity  and  tempfer- 
Ature  at  all  times  adds  very  materially  to  the  net  value  of  a  given  amount  fed  in  a 
^ven  period  of  time. 

SLAUGHTER  HOUSE  REFUSE. 

■ 

This  class  of  feed,  like  city  refuse,  may  be  used  to  advanta^  for  breeding  stock 
and  stockers,  but  has,  it  is  claimed,  an  injurious  effect  upon  the  quality  of  the  meat 
produced  when  fed  to  fatting  pigs. 

SPELTZ. 

This  cereal  has  been  fed  to  only  a  limited  extent  in  Canada,  but  has  proven  fairly 
satisfactory  so  far  as  economy  of  pork  production  is  concerned.  It.  seems  to  be  nearly 
as  valuable  as  mixed  grains  pound  for  pound. 

SPIRIT  GRAINS. 

Spirit  grains  fed  here  to  a  limited  extent  have,  so  far  as  economy  of  gain  is  con- 
cerned, proven  very  valuable  for  bacon  production.  They  should  be  fed  along  with 
com  or  barley,  when  they  wiU  be  found  particularly  useful. 

BTOGK  rOODS. 

Various  stock  foods  have  been  tried  here  to  a  limited  extent,  but  have  proven 
neither  profitable  nor  satisfactory.  Similar  experiments  conducted  in  England  and 
in  different  state  experiment  stations  in  the  United  States  have  given  similar  results. 

TANKAGE. 

This  bye-product  of  the  meat  packing  houses  has  not  been  fed  to  any  considerable 
extent  here,  but  seemed  fairly  satisfactory  when  ever  used.  It  must  be  fed  in  small 
quantities,  and  will  take  the  place  of  skim  milk  to  a  certain  extent  as  a  factor  in  the 
quick  and  economical  production  of  pork.         • 

WEED  SEEDS. 

The  weed  seeds  and  the  small  wheat  from  elevators  have  been  fed  quite  exten- 
sively, with  good  results  from  an  economical  standpoint.  Of  the  various  weed  seeds 
commonly  found  in  grain  that  of  the  pig  weed  (Chenopodium  Album)  is  the  most 
common,  and  has  been  fed  to  advantage  by  many  farmers  as  well  as  by  experimental 
feeders.    Not  much  is  known  as  to  the  quality  of  the  meat  produced  by  these  seeds. 

WHEAT. 

As  a  single  feed  for  pork  production  wheat  stands  near  the  top  of  the  list. 
It  is  a  most  excellent  feed  for  young  and  old,  comparing  very  favourably  with 
pease  in  its  value  for  pork  production.     It  may,  however,  as  is  not  the  case  with 


pease,  constitute  the  exclusive  meal  ration  of  swine  at  almost  any  age,  and  may  be 
expected  to  produce  a  fair  to  excellent  quality  of  bacon  at  a  rather  small  outlay  in 
pounds  of  grain  for  pounds  of  gain  live  weight.  It  should  be  fed  ground  or  well 
soaked.  The  addition  of  crushed  oats,  barley  or  com  to  the  wheat  will  materially 
decrease  the  amount  of  food  required  for  one  hundred  pounds  gain. 


Whey  is  sappoeed  to  be  worth  about  half  as  much  pound  for  pound  as 
skim  milk.  It  has  a  very  good  effect  upon  the  quality  of  the  bacon  produced.  The 
portion  fed  daily  should  be  uniform  in  quantity,  quality  and  temperature.  Sour 
whey  is  quite  as  good  as  sweet  whey,  provided  it  has  not  been  soured  more  than  24 
hours,  and  has  been  kept  in  a  clean  vat. 

WHOLE  UILU. 

Whole  milk  is  too  expensive  a  food  to  use  in  large  quantities.  It  is,  however, 
about  the  beat  food  known  for  pork  production.  If  for  very  young  pigs,  a  small 
nmount  fed  warm  may  be  used  to  advantage.  Very  young  pigs  entirely  dependent  on 
fresh  whole  cow's  milk  should  get  very  rich  milk  (containing  from  6  to  8  per  cent 
of  fat),  to  which  a  email  amount  of  sugar  should  be  added. 


^  WINTER  PIG-PEV  IN  MANITOB*. 


In  summer,  as  already  indicated,  portable  cabins  are  Kkely  to  prove  the  most 
satisfactory  sort  of  pig  house.  Experiments  conducted  here  with  various  sorla  of  pigs 
of  different  ages  go  to  show  that  under  average  Canadian  winter  conditions  wintering 
in  such  cabins  is  an  unprofitable  plan. 


CHEAP  WIXTEB  QUARTERS. 


Sows  may  be  wintered  in  much  colder  quarters  than  feeding  pigs.     A  large  well 
lighted  room,  as  shown  in  the  floor  plan,  has  been  found  very  satisfactory,     A  glance 
at  the  photo  of  the  piggery  nt  the  Central  Experimental  Farm,  Ottawa,  on  page 
will  show  such  a  building  at  the  far  end. 
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In  Manitoba,  Mr.  S.  A.  Bedford,  Superintendent  of  the  Experimental  Farm, 
reports  very  good  results  from  wintering  sows  and  breeding  stock  generally  in  a  pen 
made  by  constructing  a  low  framework  of  poles  on  posts,  with  a  similarly  constructed 
passage  leading  out  of  it  on  the  south  side,  and  then  covering  the  whole  structure  with 
a  large  amount  of  straw  (see  cut,  page  22).  The  writer  saw  pigs  come  out  of  such  a 
pen  in  30  degrees  below  zero  weather,  eat  their  dinners  and  retire  apparently  happy 
and  evidently  in  jteriect  health. 

RlilQUIREMENTS  OF  A  GOOD  PIQGERT. 

Light. — Every  periectly  satisfactory  piggery  for  winter  use  must  be  well  lighted 
from  the  south,  east  or  west.  If  from  all  three  directions,  bo  much  the  better.  Direct 
sunlight  rather  than  diffused  light  is  what  is  required  to  insure  health  and  aid  in 
sanitation. 

Warmth, — Warmth  is  another  important  feature  of  the  ftatisiactory  piggery. 
Walls  such  as  described  below  will,  other  conditions  being  favourable,  prove  sufficient- 
ly non-conductive.  Warmth  must  never  be  secured  at  the  expense  of  pure  air.  If  it 
is  impossible  to  ventilate  properly  and  maintain  a  sufficiently  high  temperature  with 
the  natural  heat  of  animals,  it  might  be  found  advantageous  to  use  artificial  heat.  In 
any  case,  pure  air  is  more  to  be  sought  than,  a  high  temperature  in  winter  quarters. 

Freedom  from  Moisture, — ^Freedom  from  moisture  on  the  walls  and  ceilings  is 
another  important  requirement.  This  may  be  insured  by  proper  construction  of 
walls  and  ceiling  and  by  perfect  ventilation.  The  walls  and  ceiling  should  be  built 
with  a  dead  air  space.  This  space  should  have  building  paper  on  ooth  sides  of  it. 
That  is,  a  wall,  starting  from  the  outside,  should  consist  of  matched  inch  lumber,  tar 
paper,  studding  tar  paper,  matched  inch  lumber.  A  similar  construction  should  be 
called  for  in  the  ceiling. 

Material, — ^Another  factor  affecting  the  freedom  of  a  piggery  from  moisture  is  the 
material  used  in  construction  of  walls  and  floor.  Wood,  although  not  very  durable,  is 
quite  likely  the  best  suited  for  the  waDs.  Cement  blocks,  or  hollow  cement  walls  are 
likewise  said  to  be  very  satisfactory.  Wooden  floors  are  a  constant  source  of  annoyance 
on  account  of  the  quickness  with  which  they  wear  out  and  the  practical  impossibility 
of  keeping  them  clean.  Cement  floors  are  said  to  be  too  damp,  but  a  cement  feeding 
floor,  with  a  good  tight  wood  floored  sleeping  room  is  likely  to  prove  satisfactory. 

Ventilation. — A  sufficient  and  effective  system  of  ventilation  is  another  very  im- 
portant requirement  of  a  good  piggery.  The  air  should  be  admitted  i^  such  a  way  as 
;not  to  allow  the  cold  air  to  come  in  direct  contact  with  the  pigs,  and  the  foul  air  had 
better  be  removed  from  near  the  floor.  If  the  wall  plan  or  roof  plan  is  not  such  as  to 
admit  of  the  introduction  of  the  system  described  and  illustrated  on  page  24,  some 
other  simple  plan  may  be  devised.  Ventilation  arrangements  must  not  be  neglected, 
however,  and  an  outlet  alone  is  not  a  perfect  system. 

A  SYSTEM   OF  VENTILATION. 

The  system  outlined  is  one  of  several  that  have  been  tried  in  the  stables  at  the 
Central  Experimental  Farm,  during  the  lost  eight  or  ten  years,  and  is  the  one  that  has 
given  the  best  satisfaction  wherever  tried. 

Described  in  a  general  way  it  may  be  said  to  consist  of  a^  number  of  hollow  shafts 
or  tubes  placed  inside  the  stable  in  contact  with  or  close  to  the  walls.  These  hollow 
shafts  start  about  one  foot  or  eighteen  inches  from  the  floor  and  extend  vertically  up- 
ward to  within  3  or  6  inches  of  the  ceiling.  At  the  top  and  bottom,  these  shafts  turn  at 
right  angles  and  traverse  the  wall.    They  aro  also  open  to  the  air,  that  is,  inside  or  out- 
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side  air,  that  shall  flow  through  these  shafts  is  controlled  by  means  of  dampers  at  the 
top  and  bottom  as  described  below. 
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The  number  and  size  of  these  ventilating  shafts  will  of  course  depend  upon  the 
size  of  the  piggery  and  the  number  of  swine  therein.  There  should,  if  possible,  be  one 
or  more  on  each  outside  wall.  The  total  area  of  the  openings  through  the  walls  at  the 
bottom  should  show  about  3  square  inches  per  animal  housed  in  the  pen.  To  illus- 
trate, a  piggery  holding  30  bead  of  swine  should  have  4  ventilators  each  2  x  10  or  0 
ventilators  2  x  6)  or  8  each  2x6  inches  inside  measurement.  The  large  area  required 
iss  on  account  of  half  or  more  of  the  ventilators  having  to  serve  as  outlets,  as  will  be 
seen  later,  because  while  those  ventilators  on  the  side  or  sides  which  the  wind  strikes 
serve  as  inlets  the  ventilators  on  the  opposite  side  serve  as  outlets. 

In  above  diagram  ventilators  are  shown  on  opposite  walls  and  the  swinging  parts 
or  doors  set  to  allow  air  to  enter  by  way  of  D  and  G  from  the  left  and  leave  the  pen 
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by  way  of  K  and  E  through  the  shaft  on  the  right  entering  it  at  the  hottom  K  and 
i:oing  up  and  out  at  £,  as  indicated  oy  arrows. 

On  the  left,  the  trap  or  door  H  is  set  so  as  to  prevent  any  air  entering  the  stable 
or  going  out  at  that  point,  while  G  is  set  to  prevent  any  lair  entering  or  leaving  the 
rt  om  at  opening  C.    The  same  may  be  said  of  doors  L  and  K. 

The  doors  are  placed  in  these  positions  when  the  wind  is  coming  from  the  left 
side,  but  when  the  wind  happens  to  strike  the  right  hand  side  of  the  stable  then  the 
liosition  of  all  the  ventilators  should  be  reversed  and  the  air  should  enter  by  way  of 
F  and  L  and  leave  by  way  of  H  and  C.  The  ends  of  the  ventilators  should  not  project 
3  rem  the  walls  on  the  outside. 

The  trap  doors  may  be  constructed  of  wood  or  sheet  zinc  and  may  be  controlled 
by  means  of  a  projecting  handle  or  by  means  of  cords. 

By  letting  the  upper  doors  hang  vertically  some  of  the  warmer  air  near  the  ceiling 
may  be  drawn  off  if  the  temperature  become  too  high. 

If  the  wall  be  built  as  described  on  page  23,  the  space  between  two  studs  may 
be  used  in  the  place  of  the  shaft  shown,  and  so  nothing  but  the  inlets  and  outlets  show, 
rinder  such  conditions  the  doors  would  have  to  be  hung  In  the  middle  of  the  wall  and 
would  be  somewhat  more  difficult  to  manipulate. 

THE  FLOOR  PLAN. 

A  frequently  neglected  feature  in  building  piggeries  is  the  providing  of  convenient 
passages  for  cleaning,  bedding  and  moving  pigs  from  pen  to  pen.  A  study  of  the  floor 
plan  of  a  piggery  on  page  26  will  show  one  way  of  laying  out  pens  to  insure  con- 
venience in  all  these  matters. 


EXPLANATION  OF  FLOOR  PLAN. 

The  floor  submitted  on  page  26  is  not  given  as  being  the  ideal,  since  no  plan 
could  possibly  be  the  best  for  every  feeder.  It  includes  several  ideas,  however,  which 
could  be  incorporated  into  almost  any  plan  of  a  piggery,  and  these  ideas  can  be  best 
expressed  by  giving  the  diagram  included. 

The  building  may,  of  course,  be  of  any  necessary  length  to  accommodate  from 
20  to  100  pigs  or  more.    Two  rows  of  pens  flank  the  passage,  one  on  either  side. 

Doors  two  feet  wide  open  off  the  passage  into  each  pen.  The  feeding  is  done  from 
the  passage,  and  for  a  discussion  and  exemplification  of  methods  see  pages  16  and  17. 

The  pens  are  10  feet  front  and  12  feet  deep,  being  large  enough  for  from  4  to  8 
nnimals  according  to  size. 

In  the  plan  FL,  FL,  FL  are  feeding  floors  6  x  10. 

L,  L,  L. — ^Low  partitions  separating  the  b^ds  from  feeding  floors. 

D,  D,  D. — Large  swinging  doors  or  partitions,  6  feet  long  and  4  feet  high,  serv- 
ing as  partitions  between  pens  when  at  right  angles  to  the  passage,  and  serving  to 
confine  pigs  in  bed  space  when  parallel  to  passage. 

When  D,  D,  D,  are  all  parallel  to  passage,  a  truck  or  barrow  may  be  run  along 
FL,  and  the  pens  easily  cleaned. 

Tr,  Tr,  Tr. — Troughs  made  of  cement  or  hardwood  and  iron  trimmed. 

Dr,  Dr,  Dr. — ^Doors  opening  into  yards ;  d,  d,  d,  are  doors  from  pens  tc  passage. 

K,  K,  K. — ^Posts  against  which  D,  D,  D  close. 

B.  C. — ^Breeding  crate.     (See  illustration,  page  8.) 

F.  F. — Farrowing  pens  fitted  up  as  described  on  page  10.  In  the  feed  room  the 
cooker  or  heater  C  occupies  a  somewhat  central  position. 

B.  B.  B.,  &c. — ^Bins  for  feed. 

P.— -Pulper. 

T. — Trap-door  to  root  cellar. 

The  feed  room  floor  should  be  of  cement,  supported  by  railroad  iron. 
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FLOORS. 


A  glance  at  the  floor  lines  in  cross  sections  A.,  B.,  C,  D.  and  E.,  will  prove  more 
instructive  than  any  word  picture.  In  cross  section  A.  the  floors  slope  toward  the 
passage  P.  B.  is  the  hed,  8  inches  above  the  feed  floor  F.  F.,  feed  floor,  with  slight 
slope  towards  passage  F.    T.,  cement  trough.    G.  G.,  gutters  along  passage. 


CROSS  SECTION  A. 


In  cross  section  B.,  B.  is  the  bed.  S.  is  a  4  x  4  inch  scantling  or  cement  straw 
guard  around  the  bed.  F.  is  the  feed  floor  with  slope  toward  the  passage  P.  Along 
P.  run  two  gutters  for  carrying  off  liquid  manure. 


sr . 


CROSS  SECTION  B. 


In  cross  section  C,  P.  is  the  passage  T.  L.,  the. trough  part  of  which  is  in  the 
cement  passage,  permitting  the  placing  of  the  feed  in  the  trough  without  any  moving 
o^  the  front  partition,  as  shown  in  cut  on  page  29. 
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F.  L.  is  the  feed  floor  sloping  away  from  the  trough.    B.  is  the  elevated  bed  2  to 
2  feet  high,  reached  by  means  of  approach  indicated  by  dotted  line  A. 
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CROSS  SECTION  C. 


In  cross  section  D.  the  floor  falls  away  from  the  troucrh  and  from  one  side  to  a 
hole  down  through  the  floor  in  one  comer  of  each  pen.    B.  B.  are  elevated  beds. 


CROSS  SECTION  D. 


In  cross  section  E  the  floor  plan  is  the  same  as  in  B. 


CROSS  SECTION  E. 


L-/   .?. 


DIAGRAM  SHOWING  UBTHODS  OP  FEEDING  PIOS  AND  DRAINIKO  PENS. 


Note. — In  the  figure  the  details  of  the  placing  of  the  feeding  trough,  the  hinged 
foot  board  in  front  of  the  trough  and  the  swing  door  for  convenience  In  feeding  are  all 
shown. 

The  construction  of  the  pen  floor  with  slope  to  gutter  in  passage  floor  may  be 
seen  on  right. 

The  fall  in  the  floor  towards  the  feeding-trough  permits  the  swine  to  lie  on  a  dry 
bed  at  the  back  of  each  pen. 

The  absence  of  air  space  under  pens  makes  for  greater  warmth.  Therein  liea 
one  of  the  great  advantages  of  the  cement  floor. 
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DRAINAGE. 

Drainage  is  one  of  the  prime  jieccssities  of  a  good  piggery.  The  pen  floors  should 
be  built  to  slope  either  to  or  from  the  passage,  2  inches  in  the  12  ft.  will  be  found  to 
b«  ample  pitch.  If  it  slopes  to  the  passage  a  small  drain  will  be  necessary  down  each 
side  of  the  passage.  If  it  slopes  from  the  passage  a  drain  all  along  the  back  of  th>3 
pens  and  under  the  beds  will  be  necessary.  The  better  plan  Ls  usually  where  it  slopes 
to  the  passage,  and  runs  along  it  to  some  underground  drain. 

i'ABTITIONS. 

The  question  of  partitions  is  of  considerable  importance.  Foif  the  dividing  par- 
{.itions  in  pens  there  seems  to  be  no  doubt  that  wood  is  the  most  satisfactory  material. 
If'or  the  partitions  next  the  passage  it  is  just  possible  that  wire  may  have  some  advan- 
tages. Very  strong  wire  well  stayed  by  numerous  strong  uprights  must  be  used.  Wire 
partitions  are  of  value  in  making  a  pen  light  and  airy,  but  are  a  disadvantage  in  leav- 
ing the  pigs  more  exposed  to  draughts  which  often  cause  serious  troubles. 

FEED  ROOM. 

The  feed  room  should  be  provided  with  a  heater  if  much  winter  feeding  is  to  be 
carried  on.  Around  the  walls  should  be  feed  bins  and  a  small  root  pulper  should  find  a 
place  on  the  floor.  Under  the  feed  room  should  be  a  root  cellar,  and  over  it  a  loft  fur 
rtoring  straw  with  a  chute  leading  therefrom  into  the  passage. 

THE  ROOF. 

Many  and  various  are  the  styles  of  wall  and  roof  that  are  advocated.  Some  of  the 
best  may  be  understood  by  again  referring  to  diagrams  A,  B,  C,  D  and  E. 

The  roof  plan,  lighting  and  ventilation  are  so  closely  related  that  they  should  be 
considered  at  one  and  the  same  time. 

In  section  B,  the  roof  is  a  common  half  pitch,  and  the  windows  are  placed  as  high 
as  the  eaves  will  allow  on  both  sides  and  as  low  as  safe  from  pigs.  Such  a  building 
should  run  north  and  south.  V.O.  is  the  foul  air  outlet  at  the  top,  and  V.I.  on  either 
side-  the  fresh  air  inlets.  These  latter  openings  may  be  closed  by  a  species  of  trap  door 
controlled  by  a  string  reaching  to  the  passage.  V.O.  also  may  be  oi)ened  by  means  of 
a  swinging  trap. 

The  style  of  roof  shown  in  section  A  is  one  that  has  met  with  considerable  favour 
in  many  parts  of  America.  The  two  parts  of  the  roof  should  have  the  same  pitch  and 
be  of  the  same  length.  The  wall  on  one  side  should  be  three  or  four  jreet  higher  than 
on  the  other  side,  so  that  there  may  be  a  drop  of  three  or  four  feet  between  the  higher 
and  the  lower  parts  of  the  roof  at  the  centre  of  the  building.  Such  a  building  should 
be  built  to  have  the  upper  window  face  the  south.  Windows  are  indicated  by  W.W.W. 
on  each  side  and  in  tbe  centre  of  the  building  in  the  drop  between  the  parts  of  the  roof. 
The  centre  window  may  be  on  hinges  and  could  then  be  manipulated  by  means  of  a 
Tope  or  other  appliance  to  let  foul  air  out.  Fresh  air  may  be  admitted  as  per  plan  out- 
lined under  B,  or  as  per  plan  in  diagram,  page  24. 

A  line  drawing  of  such  a  piggery  as  the  above  is  shown  in  illustration,  page  31. 

Cross-section  C  is  that  of  a  flat  roofed  building  with  the  light  admitted  from  the 
top  only.  The  window  should  have  a  slight  slope  toward  the  south.  The  best  method 
to  ventilate  such  a  building  will  be  the  system  outlined  on  page  24. 

In  diagram  D,  a  plan  for  a  building  with  a  loft  is  given.  This  roof  and  ceiling 
plan  admits  of  a  great  deal  of  light  entering  the  piggery  without  having  the  whole  ceil- 
ing so  high  as  to  render  the  building  cold.  The  upper  part  of  the  window  being  hinged 
permits  of  it  being  worked  to  act  as  a  ventilator  for  both  inlet  and  outlet.  Windows 
are  indicated  by  triple  linos. 


In  plan  E  a  aingte  slope  roof  ia  shown.  Piggcriea  built  on  this  plan  should  have 
pens  with  a  proportionately  larger  frontage  on  passage  so  as  to  decrease  width  of 
piggery.    The  eouth  or  large  window  should  be  at  leaat  six  feet  high. 


i  SHALL  PIOOERY. 


FAST  n^A  COHFUATION  OF  A  HITKBEB  OP  EZFEBZKEHTS  IH  FIO  FEED- 

nra  cohducted  at  the  central  ezperdcental  fabk  mrciTn)- 

JSQ  A  FEW  CAKRIPJ)  ON  AT  KAf  FAH,  N.8.,  BRAHSOH,  HAS.,  AND 
DTDIAH  HEAD,  A9SA. 

COMPAEISON  OF  BREEDS  AS  TO  ECONOMY  OF  GAIN. 

Because  piga  of  some  breeds  show  a  tendency  to  lay  on  fat  rather  than  produ:*e 
iiiuacle  or  lean  meat,  many  farmers  suppose  that  they  fatten  or  mature  rapidly  anil 
lay  on  flesh  more  cheaply.  Such  is  not  the  case.  Many  experiments  conducted  here 
and  elsewhere  show  very  little  difference  in  economy  of  gains  with  animals  of  the  dif- 
ferent breeds. 

The  following  tables  show  the  quantities  of  feed  consumed  ]>er  pound  of  increasi) 
.a  live  weiifht,  by  swine  of  different  breeds  or  breeding  during  different  feeding  tests. 

Table  I.  ahowa  the  quantities  of  frosted  wheat,  ground  and  soaked  in  cold  water 
for  an  average  period  of  eighteen  hours,  consumed  by  swine  of  different  breeding  per 
IKtund  of  increase  in  live  ^peight.    They  were  fed  for  a  period  of  twelve  weeks. 

Table  I. 


h«^.  pwlh.  of 


Oct.  3.  p«c  26.; 


,.  Berluhiro  aire  and  Poland-China  dftm Maf  14. 

ImprovHd  Lir^e  Yorkahire  aiie  and  Berkshire  Grade! 

dam... . ,-Iune  1. 

.  Tmprovfd  L«rne  Yorkshi™  aire  unil  Berkihire  dun..  May 
Improved  Large  Yorkihim iAiig. 
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Table  11  shows  the  quantity  of  a  mixture  of  equal  prts  by  weight  of  barley  and 
frosted  wheat  both  ground  and  soaked  in  cold  water  for  &  average  period  of  thirty 
hours,  plus  pulped  carrots,  consumed  by  swine  of  different  deeding  per  pound  of  in- 
crease in  live  weight.    They  were  fed  for  a  period  of  twelve  \»eks. 


Table  II. 


Na  of  Swine. 


BreedinK. 


6  Crombreds  . .  jlmnroved  Large  Yorkshire  sire  and  Essex  dam 

3  Purebrfd>». . .  BerksHire 

4  CroBsbreds . .  Improved  Large  Yorkshire  sire  and  Poland- 

China  dam     

,  4  Purebrtsds. . .  Tamworth      

4  II        ...  Improved  Large  Yorkshire  -I 


Date  of 

Birth. 


1892. 


Sept.  23. 
..     24. 

Aug.   3. 

..     80. 

2,Mayl7 

2  Aug.  4 


Average  of 

live  weight  per 

head. 


Feb.  7 
or  14. 

lbs. 

70 

117 


} 


119 
114 

189 


May  2 

or  9. 

lbs. 
134 
186 

189 
172 

236 


FeecDonsumed 

peib. 

of  iDcrdPe. 


Grain. 

lbs. 

3-77 

417 

4-42 
474 

5-83 


Carro6* 

IbR. 
0  76 
0-76 


0 
0 


89 
86 


106 


Table  HI.  shows  the  quantity  of  a  mixture  composed  of  equal  parts  by  measure 
of  barley,  rye,  frosted  wheat  (all  gpround)  and  wheat  bran,  soaked  in  cold  water  for  an 
average  period  of  8  to  18  hours,  consumed  per  pound  of  increase  in  live  weight  by  swine 
of  different  breeding.  Some  of  them  were  fed  for  a  period  of  fifteen  weeks,  and  some 
uf  them  for  a  period  of  twelve  weeks. 

Table  m. 


No.  of  Swine. 


5  Crossbreds . . 
5  II 

5  II 

2  It 

5  II 

6  II 


4  Grades 

6  Purebreds. 


Breeding. 


Improved  Large  Yorkshire  sire  and  Berkshire  dani.. 
Berkshire  sire  and  Improved  Laree  Yorkshire  dam. . 

Essex  sire  and  Improved  Large  Yorkshire  dam 

Berkshire  sire  and  Tamworth  dam  

Berkshire  sire  and  Poland  China  dam     

Essex  sire  and  Improved  Large  Yorkshire  dam 


Tamworth  sire  and  Berkshire  grade  dam. 
Improved  Large  Yorkshire 


Date  of 
Birth. 

1893. 

June  9. 

If      6. 
May  31. 

«      7. 
Apl.  27. 
May  31. 

July    3. 
June  15. 

Average  of 

live  weight  per 

heM. 


Aug.  23. 
lbs. 

42 
49 
45 
94 
83 
41 

Sept.  6. 

52 

48 


Deo.  6. 

Ibe. 

86 
108 

98 
173 
161 

83 

Nov.  29. 

113 

82 


Feed  con- 
sumed 
per  lb.  of 
increase. 


lbs. 


S 
3 
3 
4 

4 
4 


62 

•72 

73 

03 

•11 

•27 


3  24 
3  90 


Table  IV.  shows  the  quantity  of  a  mixture  of  equal  parts  by  measure  of  barley, 
rye,  frosted  wheat  (all  ground)  and  wheat  bran,  soaked  in  cold  water  for  an  ayeras:e 
period  of  eighteen  hours,  plus  3  pounds  of  skim  milk  per  head  per  day,  consumed  per 
pound  of  increase  in  live  weight  by  swine  of  different  breeding.  Some  of  them  were 
fed  for  a  period  of  8  weeks  and  some  for  a  period  of  12  weeks. 
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Table  IV. 


Na  of  Swine. 


Crossbreds.. 
5  PurebredB. . . 


Breeding. 


Improved  Large  Yorkshire  aire,  and  Berk- 
shire dam 

Improved  Large  Yorkshire 

5  Cruesbreds.  .jEssex  sire  and  Improved  Large  Yorkshire 

I        dam , 

4  Grades Tarn  worth  sire,  and  Berkshire  grade  da  a.  . 

Berkshire  sire,  and  Improved  ICarge  York- 
shire dam 

Essex  sire,  and  Improved  Large  Yorkshire 

dam 

2  II  .  I  Berkshire  sire,  and  Tam worth  dam. 


5  Groesbreds 
6 


II 


Date 

of 
Birth. 


1883. 


June  9. 
11    15. 

May  81. 
July  3. 

June  6. 

May  SI. 

H       7. 


Average  of 

live  weight  per 

head. 


Feed  consum- 
ed per  lb. 
of  increase. 


Dec  6. 

lbs. 

86 
82 

98 
117 

108 

83 
173 


Meal. 

Milk. 

lbs. 

lbs. 

bis. 

Jan.  31.  150 
Feb.  28,  191 

2*52 
2-64 

2-56 
2  31 

Jan.  31,  169 
..   31,202 

2-88 
3-10 

2  32 
1-95 

Feb.  28,  223 

309 

2  17 

11   28,192 
..    28,225 

3  23 

377 

2-53 
2*45 

Conclusiof\8, — ^From  these  four  series  of  tests  it  appears  that: — 

1.  The  hreeeding  of  the  swine  which  gave  the  largest  increase  Per  pound  of  feed 
consumed  was  different  in  each  of  the  four  tests,  viz. : 

Table  L — Crossbreds,  Berkshire  sire  and  Poland  Ohina  dam;  grades,  Improved 
Large  Yorkshire  and  Berkshire  grade  dam. 

Table  11. — Orossbieds,  Improved  Large  Yorkshire  sire  and  Essex  dam. 

Table  III. — Grades,  Tamworth  sire  and  Berkshire  grade  dam. 

Table  lY. — Crossbreds,  Improved  Large  Yorkshire  sire  and  Berkshire  dam. 

2.  The  breeding  of  the  swine  which  gave  the  least  increase  per  pound  of  ieeA 
consumed  was: — 

Table  I. — ^Purebreds,  Improved  Large  Yorkshire. 

Table  11. — ^Puiebreds,  Improved  Lorge  Yorkshire. 

Table  HE. — Orossbreds,  Essex  sire  and  Improved  Large  Yorkshire  dam. 

Table  lY. — Crossbreds,  Berkshire  sire  and  Tamworth  dam. 

3.  There  was  no  constant  or  appreciable  superiority  in  the  breeds  and  breeding 
tested  in  respect  to  the  quantity  of  feed  consumed  per  pound  of  increase  in  live 
weight. 

4.  The  difference  in  the  thriftiness,  or  power  to  increase  in  live  weight  per  pound 
of  feed  consumed,  was  greater  between  different  animals  in  tiie  same  litter  than  be- 
tween breeds  or  breeding  as  such  in  different  litters. 

5.  On  the  whole,  for  fattening  purposes  crossbred  swine  and  grades  gave  better 
results  than  purebreds. 

WORK  AT  OTHER  STATIONS. 


Some  work  done  along  this  line  at  Guelph  is  well  summarized  by  Prof.  G.  E.  Day, 
in  bulletin  129^  from  which  the  following  extract  is  copied : — 

'  The  table  given  below  shows  the  average  amount  of  meal  required  for  100  pounds 
gain,  live  weight,  in  the  five  experiments.  In  the  making  up  of  this  table  only  the 
meal  has  been  considered.  Sudi  foods  as  dairy  by-products  and  green  feed,  which 
were  fed  sometimes,  were  the  same  for  all  breeds,  and  have  been  omitted  to  simplify 
the  comparison. 

'  The  following  shows  the  average  amount  of  meal  consumed  for  100  pounds  gain, 
live  weight,  in  five  experiments: 

'Berkshire 864-45 

Yorkshire 369 -51 

Tamworth 380-47 
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Duroo  Jerady : 884  '28 

Chester  White « 887-89 

Poland  China 391-42 

Before  any  concliwions  are  drawn  from  the  table  given  abovey  a  second  table  will 
be  presented  for  consideration  in  connection  with  it. 

Table  showing  the  standing  of  the  breeds  for  each  year,  each  column  being  ranked 
in  order  of  economy  of  gain  for  each  year  of  the  experiment: — 

Table  V. 


1896. 

1897. 

1898. 

1899. 

1900. 

RAplriihira  

Berkshire 

Tam  worth 

Poland  China.   

Chester  White 

Yorkshire 

Dnroc  Jersey 

Yorkshire 

Berkshire. 

Duruc  Jersey 

/Tamworth 

\ Chester  White.... 
Poland  China 

Bwkshire 

Berkshire 

TuDWorth  

Tamworth 

Yorkshire 

Poland  China 

Duroo  Jeraev 

Chester  White 

Yorkshire 

Yorkshire 

Chester  White 

Duroc  Jersey.   . 
Poland  China.     . . . 

Duroc  Jersey 

Chester  White 

Tamworth 

Poland  China 

In  considering  these  tables  we  must  bear  in  mind  that  averages  are  frequently  mis- 
leading. For  example,  in  a  certain  experiment  one  breed  may  suffer  from  some 
unfavourable  circumstan<ce  which  is  in  no  way  related  to  or  influenced  by  the  breeding 
of  the  animals;  yet  this  circumstance  may  seriously  affect  the  average  standing  of  the 
breed  in  question. 

A  study  of  the  Ittst  table  reveals  the  fact  that  there  is  little  or  no  constancy  in  the 
standing  of  any  one  breed,  except  the  Berkshires,  which  certainly  make  a  remarkably 
good  showing.  It  may  be  i>ossible  that  the  Berkshires  were  able  to  digest  and  assimi- 
late a  larger  percentage  of  their  food  than  were  the  other  breeds,  but  we  believe  that 
at  least  a  large  share  of  their  success  was  due  to  another  cause.  All  the  pigs  used 
in  these  experiments  were  purchased  at  ages  varying  from  six  to  ten  weeks,  and  it 
was  noted  that  the  Berkshires  seined  to  adapt  themselves  to  the  new  conditions  and 
change  of  food  more  readily  than  any  of  the  other  breeds,  and  thus  scored  an  advan- 
tage at  the  commencement  of  the  experiment,  which  they  generally  held  until  the 
close.  We  are  inclined,  therefore,  to  attribute  their  high  standing  to  their  ability 
to  adapt  themselves  to  changed  conditions  rather  than  to  their  power  to  digest  and 
assimilate  a  laiger  percentage  of  their  food. 

In  1896,  Mr.  A.  Mackay,  at  Indian  Head,  experimenting  with  different  breeds 
of  swine,  says : — 

To  test  the  difference  in  growth  between  large  Yorkshires,  Tamworths  and  cross- 
bred pigs,  two  animals  from  each  of  these  breeds  were  put  into  one  pen  on  August  4, 
and  fed  all  they  could  eat  till  November  24,  or  in  all,  111  days. 

The  weight  and  age  of  each  lot  at  the  commencement  and  weight  at  close  of  the 
test  will  be  found  below,  together  with  the  amount  of  gain,  which  shows  slightly  in 
favour  of  the  Tamworth  breed.  No  Berkshires  were  available  at  the  time,  or  they 
would  have  been  added  to  the  test. 

Table  VI. 


Weight 

Weight 

at 

at 

SUrt  of 

Close  of 

Test 

Test 

Lbs. 

Lbs. 

124 

404 

141 

4fi6 

96 

400 

Gain. 


Lbs. 

280 
.SI  5 
304 


85 
METHODS  OF  WrNTEMNQ. 

WINTERINQ  8OW89  0UT8IDB  Vg.  INSIDE. 

Where  much  pasturing  of  pigs  is  carried  on  the  wintering  of  the  sows  and  the 
fall  litters  is  always  a  problem  of  considerable  difficulty,  since  the  full  utilization  of 
pastures  requires  pigs  ready  to  turn  out  at  an  early  date  in  the  spring. 

During  the  winter  of  1908-04  a  number  of  the  brood  sows  were  housed  in  the 
small  single  board  cabins  used  on  the  pastures  in  summer.  They  did  well  and  were 
healthy,  but  cost  about  twenty-£ye  per  cent  more  to  maintain  in  good  condition  than 
did  their  mates  housed  in  the  regular  brood  sow  nm  or  house. 


BAISIKG   Y0U1:G   PI08. 

A  problem  that  confronts  the  farmer  who  wishes  to  go  heavily  into  bacon  produc- 
tion is  the  raising  of  young  pigs  to  the  age  of  three  or  four  months,  without  the  help 
of  skim-milk  or  whey.  This  difficulty  is  more  particularly  noticed  in  winter  or 
autumn.  To  gain  some  information  as  to  the  probably  best  meal  mixtures  for  the 
purpose,  two  experiments  were  tried  in  January,  February  and  March,  100^.  One 
was  conducted  outside  with  pigs  housed  in  small  cabins,  as  mentioned  above,  and  the 
other  inside  the  regular  piggery. 

In  determining  the  value  of  a  meal  mixture,  the  items  to  be  considered  are  the 
rate  of  gain  and  the  cost  of  100  pounds  increase  in  weight. 


WINTEItINQ  TOUNQ   PIOS,   0UT8IDB  VS.   INSIDE. 

A  study  was  also  made  of  the  comparative  economy  of  feeding  fall  pigs  outside 
and  inside. 

Below  is  a  statement  of  the  results  secured.  There  were  two  lots  inside  and  two 
lots  outside.  The  lots  were  from  two  different  litters,  some  from  each  being  inside 
and  the  rest  outside. 

Table  VH. 

YOUNG  PIGS  WINTERED  INSIDE  vs.  OUTSIDE. 


Location 

Number  of  pigs  in  lot 

Number  of  dayti  on  feed Days . 

Description  of  ration  fed. . . .  Lbs  | 

Pounds  o    mixture  required 

for  100  lbs.  gain 

Amount  fed  in  period Lbs. 

Value $ 

Gain  made  by  lot Lbs. 

Average  gain  per  pig •• 

Average  rate  of  ^m  per  diem.    » 
Cost  of  100  lbs.  mcrease  in  live 

weight n 

Health  and  appearance 

Weight  of  lot  to  start ....  .Lbs. 
Average  weight  to  start  ....      n 

Weight  of  lot  at  finish •• 

Average  weight  at  finish.  . .      i« 


Lot  1. 


Inside. 
5 
60 
Shorts  100 
Gluten  100 

417 

993 

10  67 

238 

48 

•32 

4-48 

Good. 

496 

99 

734 

147 


Lot  2. 


Lots. 


Outside.       Inside . 

4 
60  60 

Shorts  100  Oil  meal  100 
Gluten  100  Shorts  400 


Lot  4. 


552i 
1.071 
11  51 

192 

48 
•80 

600 
Good. 
400 
100 
692 
148 


280 

400 

400 

143 

•6 

2-80 

Good. 

181 

4.5i 

324 

81 


Outside. 
7 

60 
Shorts  400 
OU  meal  100 

602 

1,265 

12-65 

252 

36 

•6 

5-02 
Good. 
331 

47 

683 

H3 


Lot8l&3.  I^ts  2&4. 


Inside. 
9 
60 
Mixed 
meals. 

365^ 
1,;^93 
14-67 

381 
'12^ 

•70 

3-85 

Good. 

677 

75 

1,058 


Outside. 
11 
60 
Mixed  mea 
as  inside. 

626 
2,330 
24-16 

444 

40i 
-68 

5  42 

Good. 

731 

66^ 

1,175 

107 
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INSIDE    FEEDING. 


When  similar  feeds  were  fed  inside  much  hetter  results  were  noted,  both  the  rate 
of  gain  per  day  being  slightly  increased  and  the  cost  of  production  lowered.  The  mix- 
tore  of  shortB  4  parts  and  oil  1  part  coming  to  the  fore,  as  gains  were  made  at  a  cost 
of  $2.80  per  100  lbs.  gain,  and  at  the  rate  of  6-lOths  pound  per  pig  per  day. 

Table  VIII. 


RATIONS  FOR  YOUNG  PIGS  INSIDE. 


Number  of' pigs  in  lota 

Location 

Number  of  days  on  feed 

Descriptidn  of  ration  fed 

Pounds  of  mixture  required  for  100 
pounds  gain Lbs, 

Amount  fed  in  period » 

Value S 

Gain  made  by  lot Lbs. 

Average  gain  per  pig » 

Average  rate  of  gain  per  day h 

CkMt  of    100   lbs.   increase   in   live 

weight $ 

Health  and  appearance 

Weight  of  lot  to  start Lbe, 

Average  weight  to  start.   » 

Weight  of  lot  at  finish i 

Average  weight  at  finish i 


Lotl. 


5 
Inside. 
40 
Oil  meal  200 
Shorts  20C 
Gluten  200 
Oats  200 
Skim-niilk 

190  meal.  664 

skim-milk. 
352  meal  750 
milk. 
3-94 
133 
26i 
'66 

2-94 
Very  good. 
183 

36^ 
316 
63 


Lot  2. 

Lot  8. 

4 

5 

Inside. 

Inside. 

40 

60 

Ishorts. 

Shorts  100 

Skim-milk. 

Gluten  100 

1 

152  meal,  564 

skim-meal. 

417 

204  meal,  756 

milk. 

993 

2*96 

10-67 

134 

238 

2^ 

48 

-84 

•82 

2  21 

4-48 

Excellent. 

Good. 

122 

496 

30i 

99 

256 

734 

64 

147 

iliOt  4. 


4 

Inside. 

60 


Shorts  400 
Oil  meal  100 


280 

400 

400 

143 

•6 

2-80 

Good. 

181 

45i 

324 

81 


Lots. 


5 

Inside. 
60 


Oats  100 
Oil  meal  100 


322 

699 

804 

217 

44i 

•74 

3-70 

€rood. 

379 

76 

595 

119 


OUTSIDE  FEEDINO. 


An  examination  of  the  reports  of  the  experiments  carried  on  outside,  suhmitted 
helow,  shows  that  a  mixture  of  shorts  4  parts  and  oil  meal  1  part  produced  Pork  for 
$6.02  i>er  100  pounds  at  the  rate  of  6-lOths  of  a  pound  per  day.  Shorts  and  gluten 
meal,  equal  parts,  produced  pork  at  a  more  rapid  rate,  viz.,  8-lOths  pounds  per  day, 
but  at  a  slightly  higher  cost,  viz.,  $6  per  100  pounds.  The  difference  may  have  been 
due  to  the  difference  in  the  age  of  the  pigs.  A  mixture  of  shorts  and  oil  meal,  equal 
parts,  gave  very  poor  results,  since  it  cost  $7.93  to  produce  100  pounds,  live  weight, 
at  the  rate  of  47-lOOth  pounds  per  pig  per  day. 


37 


Table  IX. 

RATIONS  FOR  YOUNG  PIGS  OUTSIDE. 


Number  of  pigs  in  lot    . 

Location 

No.  of  days  on  feed 


Description  of  ration  fed |  ij 


Founds  of  meal  mixture  re- 
quired for  100  lbs.  gain. . . 

Amount  fed  in  period 

Value 

Gain  made  by  lot 

Average  gain  per  pig 

Daily  rate  of  gain 

Cost  of  100  lbs.  increase  in 

live  weight 

Health  and  appearance 

Weight  of  lot  to  start 

Average  weight  to  tftart. . . . 
Weight  of  lot  at  finish.  . . . 
Average  weight  at  finish.. . . 


Lbs. 

S 

Lbs. 

II 
II 

S 

Lbe^ 


II 

II 
•I 


Lots. 

Lot  4. 

Lot  6. 

Lot  7. 

Lot  8. 

Lot  9. 

4 

4 

6 

7 

4 

4 

Outside. 

Outsida 

Outside. 

Outside. 

Outside. 

Outside. 

60 

60 

60 

60 

60 

60 
r  Shorts  400 
OilmeallOO 
Gluten  100 
Skim-milk. 
Uilbs.  perd 
r  Meal  281i 
\  Milk  766 

Shorts  100  Shorts  100 

Oats  200 

Shorts  400 

Oats  100 

Gluten  100 

Oil  meal  100 

Shorts  100 

Oil  meal  100 

Shorts  200 

552i 

721 

600 

502 

600 

1,071 

808 

1,080 

1,260 

1,176 

/  Milk  1.184 
I  Meal  417 

11-51 

8*88 

10-80 

12-66 

11-76 

6-49 

192 

112 

180 

252 

196 

148 

48 

28 

30 

36 

28 

27 

•8 

•47 

-5 

•6 

•47 

•62 

600 

7-98 

6-00 

502 

6-70 

3  82 

Good. 

Good. 

Gkxxl. 

Good. 

Fair. 

Excellent. 

400 

155 

384 

281 

556 

256 

100 

88.7 

64 

47 

81 

64 

592 

2«7 

564 

58:* 

762 

403 

148 

66.7 

94 

88 

109 

101 

FEEDING  IN  PASTURE  AS  COMPARED  WITH  FEEDING  IN  PENS. 

Mr.  R.  Robertson,  at  Nappan,  experimenting  with  pigs,  writes: — 

An  experiment  carried  on  in  the  summer  of  1902-03  was  repeated  this  year  with 
pigs  of  one  month  old,  in  two  lots  of  ten  each,  of  various  breeds  and  crosses,  each  lot 
coneisting  of  an  equal  number  from  each  litter  and  termed  lot  I.  and  lot  II. — ^lot  I. 
in  pasture  and  lot  II.  in  pens. 

Lot  I.  were  fed  an  average  daily  ration  of  2  pounds  meal,  largely  shorts,  and 
5  pounds  skim-milk,  from  Jul^^  1  to  November  1,  and  pasture  which  consisted  of 
clover,  rape,  hairy  or  sand  vetch,  and  spring  vetch  and  peas  mixed  sown  on  difPerent 
parts  of  a  field  of  one  acre  in  extent. 

Lot  II.  were  fed  the  same  daily  ration  in  pens. 

A  portable  house, was  used  for  shelter.  On  November  1  the  pigs  were  taken  into 
pens,  and  fed  a  ration  of  3  pounds  meal  until  December  1. 

The  results  are  as  follows : — 

Table  X. 
Lot  I.  fed  on  pasture,  July  1  to  Nov&mher  1;  fed  in  pens,  Noveyvber  1  to  December  1, 


Period. 


July  1  to  November  1 

Noveidber  1  to  December  1 , 


Total  gain,  10  pigs,  153  days 


Weight  at 
Start. 


Lbs. 

170 
1,129 


Weig:ht  at 
Finish. 


Lbs. 

1,129 
1,609 


Gain. 


Lbs. 


959 

480 


1,439 


Average  daily  gain  on  pasture,  July  1  to  November  1 

Cost  per  pound  gain,  entire  period cts. 

Average  daily  gain  in  pens,  November  1  to  December  1 . . . . 


Lbs. 

•78 

3  55 
1-60 


88 


Table  XI. 


Lot  11,  fed  in  pens,  JyJy  1  to  December  1,  190J^ 


Period. 


July  1  to  March  1 

November  1  to  December  1 . 


Total  (rain,  10  pigs,  15S  days. 


Weight  at 
Start 


Lbs. 

186 
1,109 


Weight  at 
Finiah. 


Lbs. 

1,W 
1,472 


Gain. 


Lbe. 


984 
80S 


1,287 


Average  daily  gain  in  pens,  July  1  to  Noyember  1 

Average  daily  gain  in  pens,  November  1  to  December  1. .. . 
Coat  per  pound  gain,  entire  i>eriod eta. 


Lbs. 
•80 
1-01 
3-94 


FEEDING  PIOB  ON  PEASE  IN  THE  FIELD. 

In  1904  Mr.  S.  A.  Bedford,  at  Brandon,  writes  as  follows : — 

Field  pease  give  large  returns  in  this  province,  but  the  one  great  obstacle  to  their 

general  cultivation  is  the  difficulty  in  harvesting  and  threshing  the  crop.    With  the 

object  of  overcoming  this  difficulty  a  trial  was  made  of  turning  a  number  of  pigs 

into  one  acre  of  nearly  ripe  pease  and  allowing  them  to  do  the  harvesting  and  threefh- 

ing. 

Ten  pigs  were  used  for  this  test.  They  were  all  of  mixed  breeding,  and  cost  on 
September  8,  $4.75  per  hundred  pounds.  It  was  found  necessary  to  ring  them,  other- 
wise they  covered  many  of  the  pease  in  rooting  up  the  soiL 

The  variety  of  pea  used  was  Canadian  Beauty,  sown  on  one  acre  of  summer-fal- 
low land  on  May  7.  Pigs  were  turned  into  the  field  on  September  8,  and  by  October 
20  they  had  all  the  grain  eaten  clean.  v 

SUHHABT. 

/ 

Group  of  Ten  Pigs, 

Weight  when  bought lbs.  1,898 

Value  when  bought $66  16 

Weight  when  sold lbs.  1,670 

Value  when  sold $88  50 

Profit  on  one  acre  peas  fed  to  pigs $17  84 


EXPERIMENTS  IK  EEEDINQ  SKIM-MILK. 

The  value  of  skim-milk  as  a  feed  for  pork  production  has  always  been  well  known, 
and  the  following  experiments  were  devised  for  the  purpose  of  giving  some  exact 
data  which  might  be  used  as  a  guide  to  the  feeder  rather  than  for  the  purpose  of 
settling  some  disputed  question  of  establishing  some  doubtful  feed  on  better  grounds. 
Some  of  the  experiments  summarized  in  the  following  table  were  conducted  with  the 
sole  purpose  of  determining  the  value  of  this  by-product,  while  others  have  been  in- 
troduced as  illustrating  to  a  greater  or  less  extent  the  value  of  this  feed.  The  very 
great  value  of  this  substance  must  not  be  measured  by  its  chemical  composition 
solely;  but  its  pectdiar,  apparently  stimulating  action  upon  the  growth  of  animals 
must  be  considered.    The  following  data  are  accordingly  submitted: — 


1 

Feed 

How  Prepared. 

1 

!i 

1 

k 

< 

11 

Lh.. 
117 

Lb.. 

230 

Lba 
11 

>ba. 

3 
3 

Meal  (balfqniDtitr  fad 

in  expsriraent  li 
Skim-Dulk 

103 

146 

14 

iM 

Wbeatihorti 

Skim  milk 

179 

261 

8 

1-10 

Meal;    pease,     wheat 
andtye. 

Ground  and  aoaked  IS  hra. 

133 

lee 

7 

I'M 

C 

Mtal  ai  in  4  (but  taly 

1  amouDt). 
Sklmmilk. 

SoakHl  18  boun. 

120 

206 

8 

117 

110 

fi 

Meal,  a. in*  (but  only 

(amount. 
9kimmilk 

So^ed  18  bo«™. 

116 

202 

8 

[■4B 
l«l 

Ground  and  naked  30  hre. 

-| 

74 

IT2 

9 

8 

Cora. 

SkimmUk 

Whole,  loaked  64  houra  . . 

72 

190 

118 

01 

1*1 

343 
273 

290 
2-81 

B 

PeaM 

Whole,  aoaked  04  houn  . . 

100 

207 

107 

..." 

1-27 

W6 
2&2 

3'8S 

10 
11 

12 

Ground,  •oaked  M  houn. . 

-, 

73 

184 

lU 

113 

100 

48S 

Barley 

Hkimmilk 

Vniole,  aoaked  M  boure  . 

99 

199 

100 

84 

119 

3B4 
262 

3  M 

Peaae,  barley  and  rye.. 

Whole,  naked  48  hotu*  . . 

69 

1G6 

B7 

H9 

■78 

386 

4-46 

13 

Priwa,  barlry  and  rye.. 
Ski^milk 

Whole,  naked  48  houre  . . 

69 

204 

1!U 

.,"" 

113 

330 

i,8e» 

S'46 

— 

U 
16 

Pease,  barley  and  ryr. . 

GrauDdandioaLpdl2hra. 

69 

173 

104 

119 

■87 

4QD 

436 

Peaae,  barley  and  ryp,. 
Skim  milk 

Ground  and  mkfld 

76 

310 

134 

119 

112 

464 
646 

S-46 

COWOLUSIONS 

From  these  teste  to  gain  infoimfitioii  as  to  the  f«ediiis  value  of  akim  milk,  it 
appears  that : — 

1.  When  awine  were  fed  with  meal,  barley,  rye  and  wheat  alone  4 '27  pounds  were 
required  to  give  one-pound  gain,  but  when  swiue  were  fed  upon,  similar  meal,  half  the 
quantity  being  given,  and  all  the  milk  the;  eould  consume,  only  1'36  pounds  of  meal 
.were  required  for  one-pound  gain,  and  25 '30  pounds  skim-milk.  One  pound  of  meal 
would  thus  be  worth  8  48  pounds  milk. 

2.  A  mixture  of  peaae,  whest  and  rye  gave  one  pound  pork  for  each  S  '43  pounds 
fed. .  (Exp.  4.)  "For  comparison,  a  similar  number  of  awine  (Exp.  6)  were  given  three- 
quarters  the  quantity  of  the  same  meal  and  all  the  skim-milk  they  would  drink.  It  wat 
then  found  lliat  2 '17  pounds  meal  and  11  '10  pounds  skim  milk  gave  oUe  pound  ii 
in  weight.     According  to  these  data  skim-milk  may  be  said  to  bear  the  reletioi 

me  of  meal. 
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3.  In  Exps.  7  and  8  the  use  of  skim-milk  with  com  is  exemplified.  It  will  he 
ohserved  that  in  the  one  case  the  com  was  whole,  while  it  was  ground  in  the  other.  The 
longer  period  for  whicli  the  whole  com  was  soaked  in  the  one  case  may  be  expected,  how- 
ever, to  exert  as  great  an  influence  as  the  grinding  in  the  other  upon  the  i>ortion  of 
nutrients  available.  The  data  obtained  from  these  experiments  would  indicate  that 
1  *88  pounds  skim-milk  were  equivalent  to  one-pound  of  com.  While  this  is  not  exactly 
in  accordance  with  the  results  of  other  experiments  here  it  serves  to  emphasize  the  great 
value  of  skim-milk  as  a  supplementary  food,  and  as  a  supplement  to  no  other  grain  does 
its  effect  seem  so  marked  as  when  used  with  com. 

4.  In  Experiments  10  and  11,  with  barley  and  milk,  the  same  conditions  obtain  a& 
are  discussed  in  the  preceding  paragraph.  It  will  be  observed  that  while  of  barley  fed 
alone  4  *36  pounds  were  required  to  produce  one  pound  of  i)ork,  only  3  *64  pounds  were 
required  for  the  same  effect  when  fed  with  2  *52  pounds  of  milk.  Here  also  the  feeding 
value  of  skim-milk  seems  very  much  greater  than  most  work  along  this  line  would 
indicate. 

5.  In  Experiments  12  and  13  the  use  of  milk  with  a  mixture  of  pease,  barley  and 
rye  fed  whole,  as  compared  with  the  same  mixture  fed  alone,  is  illustrated.  The  mix- 
ture seems  to  bear  the  relation  of  1  to  6  ;99  pounds  of  milk. 

6.  In  Experiments  14  and  15  a  meal  composed  of  equal  parts  of  ground  i>ease,  bar- 
ley and  rye  was  fed  in  the  one  case  without  milk  when  4 '36  x)0und3  were  required  to 
produce  one  pound  of  pork,  and  in  the  other  case  with  all  the  skim-milk  the  pigs  would 
consume  in  addition  to  the  grain  ration  when  3  '46  pounds  meal  and  4  -81  pounds  skim- 
milk  produced  one  pound  pork.  Skim-milk,  according  to  this  experiment,  would  be 
worth  about  one-fifth  (100-634)  as  much  as  an  equal  weight  of  the  meal. 

7.  In  addition  to  the  above  work,  a  summary  of  some  other  work  is  submitted  below. 
From  tests  made  in  1892, 1893  and  1894  with  48  swine,  it  appears  that  when  a  small 

quantity  (about  three  pounds  per  head  per  day)  of  skim-milk  was  fed,  a  lees  quantity 
of  it  was  equal  to  one  pound  of  the  grain  in  the  feed  consumed  per  pound  of  increase 
in  live  weight,  than  when  a  large  quantity  (about  15  x)ounds  per  head  per  day)  was  fed. 
The  results  are  rfiown  in  the  following  table : — 

Table  XIII. 


Number  of 

Swine 
in  Test. 


4 

31 

4 

4 
5 
2 
2 


Skim-milk 

consumed  per 

head 

per  day. 


lbs. 


2 

3 

5  4 
13-6 
157 
171 
23  7 


pound  com  equal  to  1  '83  pounds  Bkim-milk. 

pound  mixed  grain  equa  to  3*23  pounds  skim-milk. 
M  II  II         5*38        II  II 

II      frosted  wheat     h        7*91        u  n 

n      mixed  grain        n        7 '34        h 


II 


II 
II 


II 
II 


II 
II 


8*82 
7-76 


II 


General  Conchmons. — ^From  these  tests  and  from  our  experience  in  feeding 
young  pigB,  it  appears  that: — 

(1.)  For  the  fattening  of  swine  weighing  on  the  average  over  100  pounds  each, 
live  weight,  it  is  economical  to  give  an  allowance  of  skim-milk  not  exceeding  five 
pounrs  per  iiead  per  day. 

(2.)  Skim-milk  gives  the  best  returns  for  the  amount  fed  when  it  constitutes  a 
comparatively  small  part  of  the  total  food  fed. 

(8.)  Skim-milk  may,  generally  speaking,  be  considered  to  be  worth  from  one- 
sixth  to  one-fifth  as  much  as  mixed  grain. 
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FEEDING    SKIM-MILK    AT   NAPPAN. 


With  a  view  to  determine  the  value  obtainable  for  skim-milk  when  fed  to  pigs 
under  existing  markets  for  feed  and  products,  three  lots  of  pigs  were  fed  during  the 
year  1902. 

Lot  1  were  fed  an  average  of  20  pounds  skim-milk  per  pig  per  day,  and  lots  2 
and  3  an  average  of  25  pounds  skim-milk  per  pig  per  day.  A  daily  average  of  two 
pounds  wheat  shorts  were  also  fed  to  each  pig.  Lots  1  and  3  were  valued  at  $2  each 
pig,  and  lot  2  at  $3  each  at  the  beginning  of  the  test.    The  results  were  as  follows : — 

Table  XIV. 

SKIM-MILK   TEST. 


Lots. 


1 
2 
3 


Breeding. 


No. 
Swine 


Berkshire. 


It 


Yorkshire 


3 
3 
3 


Age. 

Weight 

at 
Start. 

months 

Lbs. 

1 

77 

2 

216 

1 

132 

No. 

of  Days 

Fed. 


110 
126 
166 


Weight 

at 
Finish. 

Dressed 
Weight. 

Value. 

Lbs. 

Lbs. 

$    cts. 

486 

369 

22  14 

369 

658 

30  69 

900 

720 

43  20 

First 
CkMt. 


$  cts. 
600 
9  00 
8  00 


Coet 
Meal  Feed 


$    cts. 

6  60 

7  50 
13  20 


Value  per 

100  lbs. 

MUk. 


Cts. 
14-46 
16  13 

17-77 


WHOLE   V8.  GROUND  GRAIN. 

EXPERIMENTS     OONTRASTINa    THE    VALUE    OF     WHOLE    GRAIN     WITH     SIMILAR    GRAIN     WHEN 

GROUND,  AS  A  PORK   PRODUCER. 

It  is  generally  conceded  that  there  is  more  or  less  waste  when  grain  is  fed  whole 
to  swine.  llCany  feeders  maintain,  however,  that  the  gains  are  practically  the  same 
from  equal  weights  of  grain  whether  fed  whole  or  ground.  To  get  some  data  on  this 
point,  a  number  of  eizperiments  have  been  carried  on  here. 

The  following  gives  a  summary  of  the  results  with  ten  groups  of  pigs  fed  at 
different  times  and  with  different  feeds: — 

Table  XV. 


S 

•c 

K 

X 


1 

2 
3 


6 
6 
7 
8 
9 
10 


Feed. 


Pease,  barley  and  rye. 


u 


II 


II 


n  II  II  

Skim-milk 

Pease,  barley  and  rye 

Skim-milk 

Oats,  barley,  pease  and  i  part  bran. . 


II 
II 


II 
II 
II 


II 
II 


Oats,  pease  and  barley. 


II 


How  Prepared. 


Whole,  soaked  48  hours. 
Ground,  soaked  12  hours 
Whole,  soaked  48  hours. 


0) 


O 


6 
6 


Ground,  soaked  12  hours 


Whole,  dry 

Ground,  dry 

Whole,  soaked  80  hours 
Ground,  soaked  30  hours 

Whole,  dry 

Ground,  dry 


■a 

5 


I 


> 


bo 
or 

a>.S 

s 


t' 


lbs.  lbs.  lbs. 


bo 


■i 


69 
69 
69 


67 
69 
66 
66 
103 
101 


156 
173 
204 


210 


175 
195 
171 
190 
186 
190 


87 
104 
135 


134 


108 
126 
105 
124 
82 
89 


119 
119 
119 


119 


119 
119 
119 
119 
76 
76 


?.9 

< 


lbs. 
•73 
•87 


a 


a 
o 

§ 

< 


lbs. 
386 
455 


I'lSt  330 
1869 


112 


•90 
106 

•88 
1-04 
108 
117 


464 
645 
441 
450 
409 
467 
307 
307 


f 


P4 


lbs. 


4 
4 
2 
13 
3 
4 
4 
3 
3 
3 
3 
3 


46 

•36 
46 

•92 
46 
81 
08 
56 

•88 
76 

•60 
43 


42 

A  study  of  the  above  table  would  seem  to  show  that: — 

1.  When,  pease,  barley  and  rye  were  fed  whole,  'OO  pounds  more  of  the  mixture 
was  required  to  produce  a  pound  of  pork  than'  when  fed  ground.  This  is  a  gain  of 
two  per  cent. 

2.  Lots  3  and  4  were  given  in  each  case  all  the  skim-milk  th«y  would  drink. 
While  no  exact  feeding  value  can  be  attached  to  the  skim-milk,  j*>i  a  considerably 
greater  gain  is  indicated  from  grinding  the  feed  than  in  lots  1  and  2. 

3.  In  lots  5  and  6,  where  a  ration  of  oats,  barley  and  straw  was  fed,  first  with 
the  grain  part  unground  and  second  with  the  grain  part  ground,  a  large  gain  is  indi- 
catctd,  viz.,  20  per  cent. 

4.  In  lots  7  and  8,  where  a  similar  ration  to  that  in  lots  5  and  6  was  fed  with 
the  difference  that  in  lots  6  and  6  it  was  fed  dry,  and  in  lots  7  and  8  it  waft  fed  soaked, 
a  smaller  gain  of  about  3  per  cent  is  shown  in  favour  of  the  ground  feed. 

5.  In  lots  9  and  10  a  mixture  of  oats,  "pease  and  barley  is  fed  whole,  and  con- 
trasted with  a  similar  mixture  when  fed  ground.  A  gain  of  almost  4  per  cent  is 
shown  in  favour  of  the  ground  feed. 

6.  While  the  results  vary  considerably,  it  will  be  observed  that  in  every  case  a  gain 
is  noticeable  where  ground  feed  is  used  rather  than  whole  feed.  It  is  quite  safe  to  say 
that  a  gain  of  from  5  to  10  per  cent  may  be  looked  for  when  ground  grain  rather  than 
unground  is  fed. 

In  some  experiments  conducted  here  with  whole  grain  an  effort  was  made  to  ascer- 
tain the  per  cent  of  grain  that  escaped  digestion  when  it  was  fed  whole.  The  excrement 
was  collected  for  24  hours  after  the  animals  had  been  on  a  £xed  ration  ol  one  variety 
of  grain  for  some  weeks,  and  the  following  results  obtained : 

(a)  In  case  of  whole  oats  where  14  pounds  feed  was  fed,  2  lbs.  6  oz.  of  undigested 
^ain^  or  21  *6  per  cent  of  the  whole  amount,  was  found  in  the  excrsment.  One-tenth 
of  this  germinated. 

(b)  In  the  case  of  whole  barley,  where  17  pounds  was  fed,  21  lbs.  2  oz.  or  12}  per 
.cent  of  the  whole  amount  was  found  in  the  excrement.    None  of  this  would  germinate. 

(c)  In  the  case  of  whole  pease,  where  17  pounds  was  fed,  2  oz.  only,  or  about  {  of 
1  per  cent  of  the  whole  amount  was  found  in  the  excrement.  Non^  of  this  would  ger- 
minate. 

(d)  In  the  case  of  whole  com,  where  11  pounds  was  fed,  8  oz.,  or  nearly  5  per  cent 
.of  the  whole  amount,  was  found  in  the  excrement  About  on&  twelfth  of  this  ger- 
minated. 

(e)  In  the  case  of  unground  mixed  grain  (oats,  pease  and  barley),  where  11  pounds 
of  grain  was  fed  10  oz.,  or  5  *7  per  cent  of  the  whole  amount,  waA  found  in  the  excre- 
ment.   About  one-fiftieth  (  oats)  of  this  germinated. 


COOKED  V8.  RAW. 

EXPERIMENTS  TO  DETERMINE  THE  VALUE  OF  STEAMED  OR  COOKED  FEED,  FED  WARM,  AS  CX)N- 
TRASTED  WITH  RAW  FEED,  FED  GOLD,  INCLUDING  AN  EXPERIMENT  VTITH  PEA  ENSILAGE. 

The  following  report  is  taken  with  slight  changes  from  the  report  for  1891 : — 
The  object  of  this  experiment  was  twofold :  (1)  to  discover  the  difference,  if  any, 
in  the  quantity  of  grain  required  to  produce  every  pound  of  increase  of  the  live  weight 
of  the  swine,  when  fed,  steamed  and  warmed  in  the  one  case,  and  when  fed  raw  and  cold 
in  the  other  case ;  (2)  to  obtain  a  record  of  the  comparative  quantities  of  grain  required 
to  produce  every  pound  of  increase  in  the  live  weight  of  the  swine  during  the  different 
etages  of  the  feeding  period.  The  grains  fed  were  ground  peas,  barley  and  rye,  equal 
parts. 

The  mixture  of  grain  was  fed  wet  in  both  cases.  Cold  water  was  given  to  drink. 
A  mixture  of  salt  and  wood  ashes  was  kept  in  a  box  on  the  floor  of  each  pen,  where  the 
pigs  had  access  to  it  at  will.      In  the  following  table  the  feeding  period  has  been 
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arranged  into  five  periods  of  four  weeks  each  and  one  period  of  three  weeks.    It  ahows 
the  gain  in  weight  and  the  quantities  of  grain  consumed. 

Tablb  XVI. 


Ptn  1 — Fvwr  Swine. 

Fed  on  »  mixture  of  ground  peane, 
barley  and  lye,  fed  tteamed 
and  toarmed  i 

Live  weight 

Gain  in  weight 

Teed  consumed 

Feed  consumed  per  lb.  of  gain 
in  live  weight.   


Pen  t — Four  Swine. 

Fed  on  a  mixture  of  ground  pease, 
barley  and  rye,  fed  raw  and 
eold: 


Live  weight. 

Gain  in  weight 

Feed  consumed 

Feed  consumed  per  lb.  of  gain 
in  live  weight 


Pent  1  and  B. 

Average  weight  of  pigs 

Average  feed  consumed  per  lb.  of 
gain  in  live  weight  . 

Percentage  of  increaM  in  feed  con- 
sumed per  lb.  of  gain  in  live 
weight 


I 


lbs. 


r 

3 


S02 


SOS 


76 


lU. 


407 
1U5 
818 


m 

05} 


418 
848 


102^ 
8  31 


I 


lbs. 


614 
207 
689 


507 

18»i 

568 


151 
307 


lbs. 


I 


lbs. 


I 


oo 


808 
194 
736 


723 
126 
658 


191 
404 

31% 


917 
109 
545 


212 
5-73 

86% 


lbs. 


9744 
57i 
406 


lbs. 


745* 

80 

256 


Totals. 


lbs. 


830i 

49 

2781 


872 
41i 
237 


225^ 
6-45 


110% 


. .  .•Three  swine  only. 
702i,  gain  in  weight. 
2,928,  grain  consumed. 

4 '16  lbs.  grain. 


564,  gain  in  weight. 
2,398,  grain  consumed 

4*25  lbs.  grain. 


In  this  experiment  the  object  was  to  discover  the  value,  if  any,  of  pea  ensilage  for  the 
feeding  and  fattening  of  swine. 

Eecords  were  also  k^t  to  ascertain  the  comparative  quantities  of  feed  required 
to  produce  every  pound  of  increase  in  the  live  weight  of  toe  swine  during  the  different 
stages  of  the  feeding  period. 

The  pea  ensilage  was  prepared  by  harvesting  the  crop  when  the  earliest  pods  were 
filled  and  before  the  peas  became  hard.  The  vines  were  green  and  succulent.  The 
ensilage  was  well  preserved.  The  pi^  in  lot  3  were  fed  an  allowance  of  grain,  a 
mixture  of  equal  parts  of  ground  peas,  barley  and  rye,  but  not  as  much  as  they  would 
have  eaten  readily.  They  were  fed  also  a  quantity  of  pea  ensilage.  The  pigs  in  lot 
4  were  fed  upon  pea  ensilage  only.  In  both  cases  the  pigs  refused  to  eat  more  than 
a  small  portion  of  whatever  quantity  of  pea  ensilage  was  offered  to  them.  The  re- 
mainder was  nosed  over,  pushed  about  and  tramped  on.  When  what  was  left  uneaten 
was  weighed  out  of  the  pens,  it  was  very  wet. 

Both  lots  of  pige  were  allowed  cold  water  to  drink,  and  a  mixture  of  salt  and 
ashes  was  accessible  to  the  pigs  in  both  cases.  The  pea  ensilage  did  not  seem  to  have 
any  feeding  value  to  the  pigs  which  received  an  allowance  of  grain;  and  the  pigs  in 
lot  4  steadily  decreased  in  weigiht  for  nine  weeks  when  the  feeding  of  ensilage  was 
ended. 


The  following  table  contains  the  details  of  the  weights  of  pigs,  feed  consumed, 
and  rate  of  gain  in  live  weight : — 

Table  XVII. 


- 

J 

i 

•5 

5th  January. 

2nd  February. 

2nd  March. 

1 

30th  March. 

• 

1 

< 

18th  May. 

Lot  3— Four  »wvne. 
Fed  on  a  mixture  of    ground 
pease,   barley  and  rye,   /cd, 
steamed,     and  warmed,    and 
pea  ensilage— 

Live  weight 

Gain  in  weurht 

Ibe. 
254 

lbs. 

267 

13 

63 

1124 

100 

lbs. 

414 
147 
474 
682 
625 

lbs. 

•379 

74 

335 

.345 

319 

lbs. 

442 

63 

287 

Ibe. 

494 

52 

260 

lbs. 

548 

54 

243 

t:*    J                 J    r  Orain ......... 

F«ed  coMumed .  |  p^  ^M^, . 

Pea  ensilaffe  left  uneaten  (wet). . . 

Grain  oonsumod  per  lb.  of  gain 
in  live  weight . 

Lot  4—Fovr  Bwine, 
Fed  on  pea  ensilage  only  un- 
til 2nd  March- 
Live  weight 

Loss  in  weight  

256 

237 

19 

235 

150 

.... 

223 

14 

1401 

938 

.  ■      >  «  • 

1 

205 

18 

2127 

1409 

205 

•  •       ■  ■ 
.   •  •  • 

•  • 

3954 
1904 
143 

2-32 

2-88 

5124 

117 

383 

3-31 

3-83 

1 

571 
584 
327 

5-59 
,  5-06 

P«»a  ensilfMre  fed 

..... 

Pea  ensilage  left  uneaten  (wet). . . 
After  2nd  March,  fed  on  a  mix- 
ture of  ground  pease,  barley 
and  rye,  fed  raw  and  cold — 

Live  weight       



•  ■    ■  ■ 

Gain  in  weight 

Feed  consumed 

■  •  •  • 

Feed  oonsumfd  per  lb.  of  gain  in 
live  weicrht 

Lois  S  and  4- 
Average  feed  consumed  per  lb.  of 
(rain  in  live  M'«)ight 

• 

4-84 

3-22 

4-52 

Totals. 


lbs. 


*Three  swine  only. 

403,  gain  in  weight. 
1,662.  g^in  consumed. 


4  12,  grain. 


51,  loss  in  weight. 


366,  gain  in  weight. 
1,158,  grain  consumed 

3  16,  grain. 


Lots  5  and  6  were  fed  similarly  to  lots  3  and  4,  save  that  sugar  beets  were  sub- 
stituted for  pea  ensilage. 
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Table  XVIII. 


ShoDTB  the  weights  of  the  swine,  the  gains  in  weight,  and  the  quantities  of  feed 
consumed. 


Lot  & — Four  Swine, 

Frd  on  a  mixture  of  ground  pease,  barley  and 
rye,  fed  steamed  end  vmrmed,  and  sugar 
kieeto— 


Live  weight 

Gain  in  weight.   . . 


Feed  oonaumed..  (g^^biiii 


Feed  consumed  per  lb.  of  gain  in  weight. 


Lot  6 — Fiiur  Sinne. 

Fed  on  a  mixture  of  ground  pease,  barley  and 
rye,  fed  raw  and  ccldy  and  sugar  beets — 

Live  weight 

Gain  in  weight 


Feedcoii«umed..{f^l^^- 


Feed  consumed  per  lb.  of  gain  in  live 
weight. 


Lots  6  and  6. 

Average  teed  consumed  per  lb.  /  Grain 

of  gain  in  live  weight (Sugar  beets, 


Percentage  of  increase  in  feed  consumed  per 
lb.  of  gain  in  live  weight ,.. 


1  lb.  grain  equal  to  5  lbs.  sugar  beets. 


c 

i 

• 

s 

A 

M 

JS 

■•» 

4» 

0) 

«o 

lbs. 

lbs. 

1 

lbs. 


187 


201 


258 
71 

44i 


272 

71 

225 
60 


3-93 
0-72 


425 

167 

412 
830 


415 

148 

396 
320 


2-61 
210 


-% 


lbs. 


581 

166 

540 
318 


547 

132 

503 
y07 


lbs. 


t 


JS 


lbs, 


669  744i 


88 

475 
820 


092 

145 

458 
810 


3'62;400 
2  1512-73 


21perct. 


75i 

369 
306 


Totals. 


IbA. 


812 
674 

282 
224 


781 

39 

371 
322 


6-50 


772 

270 
244 


lbs. 


625,  gain  in  weight., 

2,411,  grain  consumed. 
1,538,   sugar   beets   con- 
sumed. 

rS  86,  grain. 

1 2 '46,  sugar  beets. 


571,  gain  in  weight 

2,223,  grain  consumed. 
1,503,  sugar   beets   con- 
sumed. 

3-89,  grain. 
2*73,  sugar  beets. 


{ 


4-33 


1 


5-52.5  11 

N , . 

90perct 
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The  following  table  shows  the  quantities  of  feed  consumed  per  pound  of  gain, 
live  weight,  during  each  of  the  six  feeding  periods.  The  duration  of  each  period  was 
four  weeks,  with  tae  exception  of  the  first  period,  for  pens  4  and  5,  and  the  last 
period  for  all  the  pens^  which  was  three  weeks.  The  grain  fed  in  each  case  was  a  mix- 
ture of  equal  parts  of  ground  pease,  barley  and  rye.  No  notice  is  taken  in  this  table 
of  the  pea  ensilage  fed  to  lots  4  and  6,  as  it  did  not  appear  to  have  any  appreciable 
feeding  value  in  these  cases: — 

Table  XIX. 
Pounds  of  feed  consumed  per  pound  of  gain  in  the  live  weight  of  swine. 


• 

Feeding  Periods. 

Lot  1,  four  swino  ; 
grain,  fed  steamed 
and  warm. 

Lot  2,  four  swine  ; 
gprain,  fed  raw  and 
cold. 

Lot  3,  four  swine ; 
grain,  fed  steamed 
and  warm. 

Lot  4,    our  swine  ; 
grain,  fed  raw  and 
cold. 

Lot  5,  four  swine; 

grain,  fed 

steamed  and 

warm, 

and 

sugar  beets. 

Lot  6,  four  swine; 

gram,  fed  raw 

and  oold  and 

sugar  beets. 

/ 

Groin. 

Sug^r 
Beets. 

Gram. 

Sugar 
Beets. 

ITiivf 

lbs. 

3  3L 
8  07 
3  79 
6-uO 
7  06 
8-53 

lbs.      ^ 

3-30 
3-07 
4-43 
707 
6*68 
5  71 

lbs. 

4-84 

3  22 
4-62 

4  55 
500 
4-50 

lbs. 

lbs. 

4-69 
2-46 
3-46 
6-40 
4-88 
4  17 

3*86 

lbs. 

0-61 
200 

2  00 
3-63 
4*08 

3  31 

lbs. 

317 

2  76 

3  81 
3- 15 
961 
6  68 

8-89 

lbs. 
0-84 

Second  

"2'32" 
3  31 
5-59 

2-28 

Third  

Fourth 

Fifth 

2-32 
213 
8-26 

Sixth 

600 

Average 

416 

4-25 

4  12 

3-16 

2*46 

2-73 

Conchisions. — The  teaching  of  these  sets  of  experiments  is  to  the  effect  that: — 

(1.)  There  is  no  appreciable  difference  in  the  number  of  pounds  of  grain  re- 
quired to  produce  every  pound  of  increase  in  the  live  weight  of  swine,  when  fed 
steamed  and  warm,  as  against  raw  and  cold. 

(2.)  On  the  average  tiieic  is  a  gradual  increase  in  the  quantity  of  feed  consumed, 
for  every  poimd  of  gain  in  live  weight  of  swine,  after  the  second  month  of  their  feed- 
ing period  and  after  the  average  live  weight  exceeds  100  pounds. 

(3.)  It  is  most  economical  to  market  swine  for  slaughtering  when  they  weigh 
from  180  to  200  pounds  alive. 

(4.)  The  largest  consumption  of  feed  per  day  by  swine  is  at  or  near  the  period 
of  their  feeding  when  the  number  of  pounds  of  feed  consumed,  per  pound  of  increase 
in  weight,  is  lowest: — 

(5.)  For  the  increase  of  weight  by  3,231^  pounds  in  24  swine,  4:14  pounds  of  a 
mixture  of  ground  pease,  barley  and  rye  were  required  for  every  poimd  of  increase  In 
live  weight. 

SOAKED  V8,  DRY. 


EXPERIMENTS  TO  DETERMINE  THE  VALUE  OF  SOAKED  FEED  AS  CONTRASTED  WITH  SIMILAR  FEEDS 

FED  DRY. 

It  will  be  seen  by  referring  to  page  26  that  experiments  with  cooked  feed  (grains) 
would  indicate  that  the  increased  returns  from  cooked  feed  were  not  sufficient  to  pay 
for  the  extra  work  and  expenditure.  The  nearest  approach  to  cooking  at  practically 
no  expense  is  soaking  the  food,  and  the  following  experiments  were  carried  on  along 
this  line.  A  nimiber  of  other  experiments  include  some  data  on  this  point,  but  they 
are  so  complex  as  to  render  their  consideration  under  this  head  inadvisable. 
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^ 

' 

, 

•40 

-a 

•3 

9 

SI 

%  a 

verage  amount 
feed  for  1  lb. 
gain. 

s 

i 

Feed. 

• 

How  Prepared. 

6 

verage  w 
to  start. 

verage  w 
to  end. 

[verage 
gain. 

1 

6 

verage  d 
gain. 

verage  an 
feed  eate 

» 

f^ 

< 

< 

< 

^ 

< 

< 

< 

lbs. 

lbs. 

lbs. 

- 

lbs. 

lbs. 

lbs. 

1   Pease,   barley   and 

Whole    and    soaked   30 

4 

66 

171 

106 

119 

'88 

409 

3'8K 

rye. 

hours. 

2 

ifl 

Whole,  dry 

4 

67 

176 

108 

119 

'90 

44] 

408 

3 

• 
11 

Grou.  d,  soaked  80  hours. 

4 

66 

190 

124 

119 

l'C4 

467 

3'76 

4 

ff 

Ground,  drv 

4 

69 

196 

126 

119 

1-06 

460 

d'66 

It  will  be  observed  that  in  lots  1  and  2  where  whole  grain  was  fed,  that  a  consider- 
able saying  was  apparently  wrought  in  -feed  by  soaking  the  grain.  This  amounted  to 
about  6  per  cent  of  the  food  fed  lot  2.  In  lots  8  and  4  it  will  be  observed  that  ground 
grain  was  fed  dry  and  compared  with  ground  grain  soaked.  The  data  here  would  seem 
to  point  to  a  loss  from  soaking  meal.  While  this  may  not  be  the  actual  case,  yet  it  is 
probable  that  the  result  from  soaking  meal  may  not  be  so  marked  as  from  soaking  whole 
grain.  A  study  of  some  other  experimental  work  not  submitted  under  this  head  would 
also  indicate  this. 

BOILED  WHEAT  V8.  SOAKED  WHEAT. 

In  1894  Mr.  A.  Mackay,  at  Indian  Head,  says : — 

During  last  winter  a  test  was  made  between  feeding  pigs  on  soaked  wheat  and  on 
boiled  wheat,  resulting  in  favour  of  soaked  wheat. 

Two  pens  of  four  pigs  each  (a  mixed  lot)  were  put  up  on  December  6,  and  fed  until 
April  6.    One  pen  was  fed  on  wheat  soaked  for  24  hours  and  the  other  on  boiled  wheat. 

Following  is  the  result  in  detail : 

Pen  No.  1— Soaked.— Weight :  Dec,  817  lbs. ;  Jan.,  448  lbs. ;  Feb.,  636  lbs. ;  Mar., 
664  lbs.;  April,  784  lbs.    Gain,  467  lbs. 

Pen  No.  »— Boiled.— Weight:  Dec,  276i  lbs.;  Jan.,  874  lbs.;  Feb.,  447  lbs..  Mar., 
517  lbs.;  April  627  lbs.    Gain,  851^  lbs. 

The  pigs  in  pen  No.  1  consumed  2,160  pounds  wheat;  the  pigs  in  pen  No.  2  con- 
sumed 2,100  x>ouuds  wheat. 

Therefore,  in  this  experiment  it  took  4^  pounds  soaked  wheat  to  make  one  pound 
of  pork^  and  6  pounds  of  boiled  wheat  to  make  the  same  quantity. 

Pork  at  6  cents  per  pound  would  make  the  wheat  consumed  in  pen  No.  1  worth  74 
cents,  and  in  pen  No.  2  worth  60  cents  per  bushel. 


FROZEN   WHEAT    EXPERIMENTS. 


The  unsaleable  character  of  some  of  the  wheat  which  has  been  occasionally  more 
or  less  affected  by  frost  in  some  parts  of  Manitoba  and  the  Territories  led  to  some 
experiments  being  carried. on  to  ascertain  the  approximate  value  of  this  injured  grain 
as  a  feed  for  swine.  It  was  fed  alone,  gn^ound  and  unground,  soaked  in  either  case.  It 
was  also  fed  in  conjunction  with  other  cereals  and  along  with  skim  milk. 
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The  following  table  gives  in  eondenaed  form  a  summary  of  thla  aeries  of  experi- 

Tablb  ZXI. 


In  1892,  Ur.  A.  Mackay,  at  Indian  Head,  experimenting  with  frozen  wheat  as 
a  feed  for  pigs,  says : — 

Two  large  aowa,  the  only  pigs  available,  were  shut  up  on  August  S2,  in  an  open 
pen,  after  being  weighed,  and  fed  for  two  montha  on  frozen  wheat  soaked  in  water 
for  twenty-four  hours  before  being  fed.     The  wheat  was  fed  whole. 

The  pigs  were  weighed  on  October  22,  and  found  to  have  gained  172  pounds  ; 
the  weights  being  on  August  22,  900  pounds,  and  October  22,  1,072  pounds. 

The  price  of  pork  at  Indian  Head  on  October  22  wag  7  cents  per  pound.  The 
value  of  gain  in  weight  would  therefore  be  $12.04. 

Nine  hundred  and  sixty  pounds,  or  16  bushels  of  wheat  were  fed  in  the  two 
months ;  therefore  the  value  of  frozen  wheat  in  pork  would  in  this  western  country, 
on  the  basis  of  this  experiment,  be  about  76  cents  per  bushel. 

On  October  22  the  feed  was  changed,  and  ground  instead  of  whole  wheat  was 
fed,  the  wheat  being  wet  at  times  of  feeding.  On  December  2  the  pigs  were  weighed, 
and  found  to  have  gained  50  pounds,  having  eaten  510  pounds  of  ground  wheat;  mak- 
ing price  of  pork  $3.50  and  value  of  grain  41j  cents  per  bushel. 

The  difference  in  gain  of  pork  for  amount  of  wheat  eaten  may  be  accounted  for 
partly  by  the  cold  weather  and  partly  by  the  weight  and  age  of  the  animals.  ■ 

In  above  experiments  the  animals  were  not  in  a  comfortable  house,  but  exposed 
to  the  weather,  as  the  majority  of  N'orth-weat  pigs  are  when  fattening,  and  the  ex- 
periment may  show  farmers  what  may  be  gained  by  feeding  frozen  wheat  Instead  of 
selling  it. 

Summary.— It  took  on  an  average  6  pounds  1  ounce  of  wheat  during  the  four 
months  to  make  1  pound  of  pork.    Average  return  per  bushel  of  wheat  consumed,  4B 
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In  1893,  Mr.  S.  A.  Bedford,  at  Brandon,  experimenting  with  frozen  wheat  as  a 
feed  for  pigs,  says: — 

The  Berkshire  grade  pigs  were  selected  for  this  experiment.  They  were  pur- 
chased at  five  cents  per  pound,  live  weight,  and  sold  at  the  same  rate;  their  combined 
live  weight  when  the  test  began,  December  7,  was  180  pounds.  They  were  fed  three 
times  a  day  all  the  chopped  No.  3  or  badly  frozen  wheat  they  would  eat,  clean,  mixed 
with  cold  water  at  the  time  of  feeding,  the  building  being  too  cold  to  admit  of  soak- 
ing the  food  for  any  length  of  time  before  using. 

The  accompanying  table  will  show  that  this  wheat,  although  badly  injured,  and 
fed  under  unfavourable  conditions,  realized  in  its  value  in  pork  49  cents  per  bushel. 
The  market  value  of  such  wheat  during  the  winter  of  1891-92  Was  about  30  cents  per 
bushel,  and  it  would  not  realize  20  cents  this  winter. 


Table  XXn. 


1 

Amount  of 

wheat 

consumed 

each  month 

by  the 
two  swine. 

Gain 

in  pounds  of 

pork  each 

month. 

• 

Return 
per  bushel 

of 
wheat  fed. 

Pounds  of  wheat 

consumed 

for  one  pound 

of  pork. 

Weight 
of  the  swine 

at  end  of 
month. 

First  month 

Seocmd    »     

Lbs. 

330 
319 
294 
313 

Lbs. 

67 
45 
66 
39 

Cte. 

60 
42 
66 
37 

Lbs.    OS. 

4  14 

7  1 

5  5 

8  0 

Lbs. 

247 
292 

Third      m       

347 

Fourth    It       

386 

VALUES  OF  GRAINS. 

■ 

WHEAT  ALONE  AS  COMPARED  WITH  MIXED  GRAIN  FOR  FATTENING  SWINE. 

In  1896,  Mr.  S.  A.  Bedford,  at  Brandon,  says : — 

Many  farmers  think  that  wheat  alone  is  neither  a  safe  nor  economical  feed  for 
swine;  to  gain  information  on  this  point,  six  cross-bred  pigs  about  three  months  old 
and  all  of  one  litter  were  divided  into  two  groups  as  nearly  equal  as  possible. 

In  No.  1  pen  the  pigs  were  fed  on  ground  wheat  alone,  soaked ;  the  feed  of  those  in 
pen  No.  2  was  a  mixture  of  one-half  wheat  (by  weight),  one-quarter  barley,  and  one- 
quarter  oats,  all  ground  and  soaked. 

Weights, 

The  three  pigs  in  pen  No.  1  consumed  1,606  pounds  wheat  or  4J  pounds  of  wheat 
to  produce  one  pound  (live  weight)  of  pork. 

Those  in  x>en  No.  2  consumed  1,722  pounds  mixed  grain  or  5i  pounds  of  grain  to 
produce  one  pound  of  pork. 

If  the  value  of  the  manure  be  considered  as  an  equivaleat  for  the  labour  and  attend- 
ance, pork  at  4c.  -per  pound  live  weight  would  make  the  wheat  consumed  in  pen  No.  1 
worth  88  cents  -per  hundred  pounds,  and  in  pen  No.  2  the  mixed  grain  would  be  worth 
72  cents  per  hundred  pounds. 


TEST  OF  WHEAT  V8,  BARLEY  AND  WHEAT. 


In  1894,  Mr.  A.  Mackay,  at  Indian  Head,  says : — 

In  this  test  10  improved  large  Yorkshires  were  divided  into  two  pens  of  five  piga 
each,  as  nearly  equal  in  weight  as  it  was  possible  to  get  them,  there  being  only  five 
pounds  difference  between  the  two  lots. 
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One  pen  was  fed  on  soaked  wheat  and  the  other  on  soaked  wheat  and  harley  mixed. 
The  test  commenced  on  September  1,  and  on  November  1  the  pigs  in  pen  No.  1,  fed  on 
wheat  alone,  had  made  one  pound  of  pork  for  every  8^  pounds  wheat  used;  while  pen 
No.  2,  fed  on  wheat  and  barley,  made  one  pound  of  pork  for  each  six  pounds  grain  eaten. 

The  ten  pigs  used  were  bom  on  December  28,  1893,  and  January  3,  1894,  and  on 
account,  no  doubt,  of  the  extreme  cold  experienced  early  in  their  existence,  were  small 
for  their  age  when  the  test  commenced.  This  may  account  for  the  large  quantity  of 
grain  consumed  in  comparison  with  amount  of  pork  made. 

Following  is  test  in  detail : — 

Pen  No.  l—Fed*  on  Soaked  WAca*.— Weight  :  Sept.  1,  618  lbs. ;  Oct.  1,  751  lbs. ; 
Nov.  1,  820  lbs.     Gain,  202  lbs. 

Fen  No.  2— Fed  on  Soaked  Wheat  and  5arZey— Weight  :  Sept.  1,  623  lbs. ;  Oct.  1, 
778  lbs. ;  Nov.  1,  898  lbs.    Gain,  276  lbs. 

Pen  No.  1  consumed  1,757  pounds  wheat ;  made  202  pounds  pork,  or  8i  pounds  feed 
to  one  pound  of  pork. 

Pen  No.  2  consumed  1,668  pounds  wheat  and  barley;  made  275  pounds  of  pork,  or 
six  pounds  feed  to  one  pound  of  pork 

FEEDINO  BARLET  TO  BWINE. 

In  1893,  Mr.  S.  A.  Bedford,  at  Brandon,  says : — 

The  two  pigs  selected  for  this  test  were  gnrade  Berkshires,  their  combined  weight  at 
xhe  commencement  of  the  test,  December  28,  was  117  pounds.  These  were  also  pur- 
chased at  5c.  x>er  pound  live  weight,  and  sold  at  the  same  rate. 

\The  barley  was  fed  three  times  a  day,  chopped  and  mixed  with  water  at  the  time 
of  feeding.    No  more  was  fed  than  would  be  eaten  up  clean  at  each  meal. 

The  following  results  show  that  the  barley  fed  in  this  experiment  realized  in  pork 
50  cents  per  bushel;  farmers  at  that  time  were  oelling  same  grade  of  barley  on  the  mar- 
ket at  an  average  of  25  cents  per  bushel,  a  difFerence  of  100  per  cent  in  favour  of  feed- 
ing it. 

Table  XXTTI. 


First  month 

S6Cond  tf      

Third     m      

Fourth  II 


Amount  of 

bnrley 

consumed 

each  month 

by  the  two 

swine. 


Lbs. 

288 
335 
370 
341 


Gain 

in  pounds  of 

pork  each 

month. 


Lbs. 

83 
71 
65 
62 


Return 

per  bushel 

of  barley 

fed. 


Cts. 

69 
50 
42 
43 


Founds 

of 

barley  consumed 

for  one  pound 

of  pork. 


Lbs.  oz. 

3  7 

4  11 

5  11 
5  8 


Weight 

of  swine  at 

the  end  of 

month. 


Lbs. 

200 
271 
396 

398 


Summary. — It  took  an  average  of  4  pounds  11  ounces  of  barley  during  the  four 
months  to  make  1  pound  of  pork.    Average  return  per  bushel  of  barley  fed,  50  cents. 


SPELTZ    (eMHER)    OOMPARED   WITH    MIXED   GRAIN. 


In  1903,  Mr.  S.  A.  Bedford,  at  Brandon,  fed  three  lots  of  four  pigs  ench,  York- 
shire and  Berkshire,  one  lot  on  speltz  and  the  other  lot  on  a  ration  composed  of  one- 
fifth  oats,  two-fifths  wheat  screenings  and  two-fifths  barley;  all  feed  ground. 
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Both  kinds  of  feed  were  valued  at  76  cents  per  hundred  pounds.  Reports  have 
been  received  of  injury  to  young  pigs  from  feeding  speltz,  but  no  difficulty  was  ex- 
perienced from  this  cause  here. 

At  the  close  of  the  test  the  pigs  were  sold  at  $6.26  per  hundred  pounds,  live 
weight. 

Ration  fed. 

Amount  and  value  of  food  consumed  during  the  fattening  term  of  81  days  from 
January  15  to  April  9,  1908:— 

Tablb  XXIV. 


Pen  1,  fed  s})eltz  ....         

Pen  3,  fed  mixed  grain 


Value  of 
Feed. 


$     Ct8. 

11  48 
11  62 


Summary, 


Pen  1,  fed  speltiE 

Pen  2,  fed  mixed  grain 


Weight 

when 
bought. 

Value 

when 

bought. 

Weight 
when 
Bold. 

Value 
when 
sold. 

Value  of 
food. 

Lbe. 

432 

4U2 

$    ote. 

22  68 
21  10 

Lbe. 

821 
809 

$      Ct8. 

43  10 

42  47 

$    eta. 

11  43 
11  62 

Profit 

on  each 

pen. 

S    ctfl. 

8  99 

9  75 


EXPERIMENT  WITH  LAMB^S  QUARTER  SEED  AS  PIO  FEED  AT  BRANDON. 

This  teat  was  made  to  ascertain  whether  a  ration  compoeed  partly  of  lamb's  quarter 
seed,  Chenopodium  aXhumj  had  any  advantage  over  a  pure  grain  ration. 

The  lamb's  quarter  seed  was  boiled,  and  then  after  being  well  mixed  with  the 
chopped  grain  was  fed  wet.  The  grain  was  a  mixture  composed  of  one-half  oats  and 
quarter  eac^  of  barley  and  wheat  screenings. 

The  four  pigs  used  for  this  test  were  Tamworth  crosses.  They  were  fed  76  days, 
and  sold  at  $5.50  per  hundred  pounds,  live  weight. 

From  the  result  of  this  experiment  it  would  appear  that  lamb's  quarter  seed  has 
a  limited  value  as  food  for  pigs.  The  annual  report  of  the  Experimental  Farms  for 
1899,  page  147,  contains  an  analysis  of  this  seed. 
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Ration  fed. 


Amount  and  value  of  food  consumed  by  eacSi  pen  during  the  76  days  of  the  test. 
The  grain  is  valued  at  75  cents  per  hundred  poxinds: — 

Table  XXV. 


Summary. 


Lamb'g 

Quarter 

Seed. 

Gain. 

Value  of 

feed. 

Pen  1,  fed  Lamb's  Quarter  Seed 

P<in  fL  without    u               n        

Lbs. 
216 

960 
1,125 

$    cts. 

7  12 

8  48 

Pen  1,  fed  Lamb's  Quarter  Seed.. 
Pen  2,  without    ••  n 


Weight 

when 

bought. 

Value 

when 

bought. 

Weight 
when  sold. 

Value 
when  sold. 

Value 
of  food. 

Lbs. 

887 
837 

$    cts. 

18  53 
18  63 

Lbs. 

658 
667 

•    cts. 

30  69 

31  18 

$    cts. 

7  12 

8  48 

0 

Profit 
per  pair. 


•    cts. 

604 
4  22 


FURTHER  EXPERIMENTS  WITH  DIFFERENT  KINDS  OF  GRAIN  FED  IN  DIFFERENT  WATS. 

A  large  number  of  experiments  have  been  conducted  with  the  view  of  determin- 
ing the  relative  and  actual  values  of  some  of  the  feeding  stuffs  available  to  the 
average  feeder.  No  positive  values  may  be  assigned  to  any  food  ae  a  i>ork  producer^ 
but  the  average  of  a  large  number  of  experiments,  some  of  them  Involving  a  good 
many  animala  of  different  weights  and  breeding,  may  be  taken  as  a  fairly  good  indi- 
cation of  the  values  of  the  grains  or  fcdds  tested. 

To  economize  space,  as  many  results  as  possible  have  been  placed  in  the  sub- 
joined table. 

The  numbers  are  prefixed  for  reference  merely. 

All  wheat  fed  was  more  or  less  injured  by  frost.  It  will  be  observe'l  that  the 
wheat  when  fed  whole  and  soaked  gave  rather  poorer  results  than  when  fed  ground 
and  soaked.  The  comparatively  large  amount  of  wheat  required  for  a  pound  of  in- 
crease in  experiments  1,  2  and  3  exemplifies  very  clearly  the  disadvantage  of  feeding 
nwine  after  a  weight  of  175  to  200  pounds  has  been  attained.  This  is  seen  very 
clearly  when  we  compare  lots  2  and  3  with  lots  4  and  8.  In  lot  2  where  swine  weigh- 
ing 186  pounds  to  begin  with  were  fed,  an  average  of  6*59  pounds  was  required  to 
produce  1  pound  of  pork,  while  in  lot  4,  where  the  pigs  weighed  61  pounds  to  begin 
with,  only  4  '23  pounds  feed  was  required  for  the  same  increase.  Of  course  it  will  be 
observed  that  in  lot  2  the  wheat  was  fed  whole  while  it  was  ground  in  lot  4,  the  differ- 
ence in  tbe  amounts  of  grain  required,  however  (2 '36  pounds),  is  much  too  great  to 
be  accounted  for  in  this  way. 

A  comparison  of  experiments  4  and  5  shows  the  value  of  skim-milk  to  be  about 
one-seventh  of  the  frozen  wheat,  pound  for  pound. 

In  comparing  experiments  8  and  9,  however,  it  will  be  seen  that  skim-milk  is 
apparently  worth  one-fifth  as  much  as  the  mixture  of  barley,  rye,  wheat  and  bran. 
This  is  explained  by  the  smaller  proportion  of  skim-milk  in  the  ration.     (See  page 

Experiments  8  and  9  exemplify  tae  importance  of  feeding  a  mixed  ration  as  a 
means  of  economizing  feed. 
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Table  XXVI. 


1 

Feed. 

How  Prepared. 

• 

B 

l_ 

4 

Average  weight 
at  start. 

Average  weight 
at  finish. 

Average  net 
gain. 

Number  of  days 
fed. 

Average  daily 
gain. 

Average  amount 
feed  eaten. 

Average  amount 
feed  for  1  lb. 
gain. 

Per  cent  dressed 
weight. 

1 

Oats 

Whole,  soaked  54  hrs. . 

lbs. 
97 

lbs. 
170 

lbs. 
78 

84 

lbs. 

■87 

lbs. 

307 
252 

lbs. 

4-21 
3  45 

p.o. 
74^67 

Skim-milk. 

a     ■ 

t 

4 

.  •  ■  ■ 

4 

4 

«  •  •  • 

4 
3 

■  ■      • 

4 

-  •  ■  • 

4 

■  •  ■  • 

3 

•  •  ■  • 

3 

2 

Oats. 

Skim-milk.   .   . . 

Ground,  soaked  54  hrs. 

54 

•      ■ 

184 

•  •  •  > 

130 

126 

L'08 

•  •  •  » 

424 

766 

3-26 

581 

74 

•  ■ 

■87 

•  • 

8 

Barley. 

Ground,  soaked  54  hrs. 

73 

184 

111 

112 

100 

483 

4-35 

74 

-56 

4 

Barley 

Skim-milk.   .     . 

Whole,  soaked  54  hrs. . 

99 

•  • 

199 

100 

•  ■  ■  ■ 

84 

•••••• 

119 

■  •  •  • 

364 
252 

364 
2  52 

74 

•  • 

•19 

*  k  • 

5 

Com 

Ground,  soaked  30  hrs. 

74 

172 

98 

112 

•87 

408 

4  16 

76 

•89 

6 

CJom 

Skim-milk.   

Whole,  soaked  54  hrs. . 

•  ••      •••■•••■      ■■              -■■■ 

72 

190 

•  •  •  •  •   • 

118 

91 

ISO 

343 
273 

2-90 
2  31 

81 

•74 

7 

Pease 

Skim-milk.   . . . 

Whole,  soaked  54  hrs. . 


100 

207 

107 

■      •  •  • 

84 

1-27 

•  »  «  ■ 

356 
252 

3  S3 
2  35 

75 

43 

■    m 

8 

Skim-milk 

Ground,  soaked  54  hrs. 

62 

224 

•  •  •  • 

1G2 

126 

1-28 

446 
756 

2  76 

4-68 

76 

•  • 

07 

9 

Oats  and  pease  . . 
Skim-milk, 

Ground,  soaked  54  hrs. 

61 

226 

■     ■                 a     ■ 

165 

126 

1-31 

■  ■  •      • 

50.S 
756 

3  00 
4-51 

75 

•  ■ 

■15 

10 

Oats,  barley  and 

pease. 
Skim-milk 

Whole,  soaked  54  hrs. . 

71 

176 

105 

91 

115 

■          •  ■   ■ 

306 
278 

3  20 
2  60 

79 

•08 

4 
6 

•     •     •     ■ 

5 

* 

11 

Shorts 

Snaked  36  hrs 

72 

166 

84 

112 

•75 
137 

372 

4*42 

77 

73 

12 

Meal 

Skim-milk 

Soaked  30  hrs 

60 

175 

■  •  •  •      ■ 

115 

•  •  ■ 

M 

349 
504 

3  10 
4-35 

77 

79 

13 

Meal 

Skim-milk 

Soeked  30  hrs 

61 

154 

•  •   ■  • 
•  •  ■   - 

93 

•  •  • 

84 

1-1.1 

179 
504 
197 

1-92 
5  40 
211 

74 

40 

Sunflowers 

Soaked.  

■      ■  1 

3 

14 

Potatoes 

Meal.. 

Skim -milk 

Raw 

Soaked  30  hrs 

56 

153 

97 

140 

•70 

133     1-37 
865  1  3  72 
105     1  08 

76 

58 

• 

•      •  •   • 

•  • 

•  •  ■ 

-     •    •     « 

3 

15 

Potatoes 

Cooked 

Soaked  30  hrs 

66 

171 

115 

140 

82 

831  !  718 
177     1-52 
315     2-72 

Meal 

•     •    •    « 

Skim-milk..   . 

•  •■»             «■•■*■••      ■»••• 

•  •  •  « 

3 

•••••• 

-   •      •  . 

16 

Potatoes 

Meal".....;'!;;; 

Skim-milk 

Raw 

Cooked 

55 

192 

137 

140 

'98 

98 
332 
314 
210 

•71 
2-41 
2-28 
152 

5  06 
205 

•74 

76 

>  ■  •  ■ 

•  •  ■ 

•  ■  •  « 

99 

Soaked  30  hrs 

■  •  ■ 

•  •  >  • 

3 

•  ■  •  ■ 

3 

17 

Potatoes    

Meal 

Skim-milk 

Cooked 

55 

•  •  ■  ■ 

•  •  •  • 

195 

•  «  ■ 
■  ■  •  • 

140 

•  •      • 

140 

100 

712 
289 
105 

•  ■ 

•  •  •  ■ 

•  •  « 

■  ••■■•          •      ••■      •••••■■■ 

• 

18 

^  WmvV/CV   •  •      ■  •  ■  •  ■ 

Meal 

v^OOKOvl  •«■•»     •••■      ■••• 

50 

192 

142 

•  • 

140 

■  •  •  • 
•  •  •  » 

101 

1,034 
140 
420 

7-29 

•98 

2  96 

78- 

■    •    a    ■ 

39 

Skim-milk. 

•  •  • 

4 

* 

■     •     •     • 

19 

Oats,   pease  and 
barley. 

Ground,  soaked  30  hrs. 

66 

190 

124 

119 

104 

467 

247 
82 

3  76 

20 

1  oats,  pease  and 

barley. 
J  clover 

Ground  and  soaked .  . . 

68 

-       ■  ■ 

187 

69 

119 

•58 

3-60 
1-20 

*   ■    « 

■ 

54 

Meal  in  each  case  in  the  above  tables  means  a  mixture,  equal  parts  by  weight, 
of  barley,  rye,  frozen  wheat  and  bran,  the  first  three  being  ground, 
of  barley,  rye,  f  rosen  wheat  and  bran,  the  first  three  being  gronud. 

GREEN  FEEBDS  AND  PASTURES. 

EXPERIMENTS   WITH    RAPE. 

A  great  many  pigs  are  fed  annually  on  rape  on  the  Experimental  Farm  at 
Ottawa.  The  following  record  is  submitted  to  illustrate  the  part  taken  by  rape  in 
pork  production.  In  one  instance  six  pigs  were  pastured  from  August  14  till  snow 
in  1900  on  three-sixteenths  of  an  acre  of  rape. 

lot  of  six  piqs  on  rape  pasture. 
Table  XXVII. 


No.   of  Pig. 

Wbiohts. 

Aug.  14. 

Aug.  28. 

Sept.  11. 

Sept.  26. 

Oct  9. 

Lbs. 

96 
105 
111 
109 
114 
105 

Oct.  16. 

Oct.  30. 

Dec.  6. 

279 

280 

Lbs. 

61 
60 
64 
60 
60 
63 

368 

Lbs. 

76 
73 
73 
73 
72 
68 

Lbs. 

80 
80 
91 
90 
82 
76 

Lbs. 

86 
95 
103 
99 
99 
90 

Lbs. 

106 
121 
127 
120 
135 
118 

Lbs. 

129 
147 
150 
143 
157 
141 

Lbs. 

176 
1»5 

281. 
282 

•  •■          ••■•              «•••*••      «■       ••■ 

201 
171 

283. 

208 

284. 

Total ' 

Total  g^in 

182 

435 

499 

671 

640 

69 

082 

729 

867 

1,127 

87 

64 

72 

89 

138 
1-64 

4 

260 

Daily  rate  of  gain  in  lbs 
Daily  grain  ration 

•  «  •  •  •      ■  « 

103 

0*76 

085 

!?12 

3 

1-20 

1 

u 

IS 

2 

1 

5 

During  the  latter  part  of  November  and  December  Ihe  pig^s  had  no  rape. 

A  study  of  the  above  table  shows  that  to  produce  100  pounds  of  pork  only  269 
pounds  of  meal  was  required  in  addition  to  the  rape.  The  average  amount  of  meal 
required  for  100  pounds  of  pork  is  425  pounds.  The  use  of  rape,  therefore,  saved 
156  pounds  of  meal,  saved  by  three-sixteenths  of  an  acre  of  rape.  All  pig  weights 
mentioned  are  live  weights. 

Many  other  lots  have  been  fed  similarly  with  similar  results.  In  1902  sixty  pigs 
were  fed  on  an  acre  and  a  'half.  In  addition  to  the  rape  pasture,  about  500  pounds 
of  meal  were  required  for  each  pig  from  weaning  time  to  an  average  of  186  pounds 
live  weight  in  October  or  November. 


THE  JERUSALEM  ARTICHOKE. 

(Helianihus  tuherosusj 

A  plant  that  is  attracting  some  attention  as  yielding  a  plentiful  supply  of  succu- 
lent and  apparently  rather  nutritious  food  for  pig^  is  the  Jerusalem  Artichoke.  Its 
value  would,  however,  appear  to  be  lessened  by  the  great  length  of  time  requii^  to 
mature  the  tubers  or  even  produce  them  in  any  considerable  bulk  at  the  base  of  a  plant. 

A  plot  of  one-sixteenth  of  an  acre  (10  square  rods)  in  area  was  sown  May  19,  with 
about  70  pounds  of  tubers.     They  were  planted  four  inches  deep,  in  rows  24  inches 
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aparty  and  in  hilk  about  20  inches  apart  in  the  rows.  They  required  but  little  cultiva- 
tion, as  they  soon  grew  so  dense  as  to  kill  all  other  or  less  vigorous  forms  of  plant  life. 
The  growth  of  the  plant  for  about  three  months  was  confined  to  the  stem,  leaves  and 
roots  alone,  no  appreciable  development  of  tubers  being  observable.  In  September 
young  tubers  made  their  appearance  and  slowly  developed. 

On  October  3  only  small  tubers  about  the  size  of  a  hen's  eggs  were  found  on  dig- 
ging, although  the  plants  had  made  a  most  luxuriant  growth,  standing  10  to  13  feet 
high,  and  about  50  per  cent  of  them  being  in  flower. 

Although  the  tubers  were  immature,  it  was  decided,  in  view  of  the  lateness  of  the 
date,  to  turn  the  pigs  in  at  once.  Accordingly  on  the  above-mentioned  date  six  cross- 
bred pigs  were  turned  free  in  the  lot.  They  were  allowed  li  i>ound6  of  meal  each  per 
diem  in  addition  to  the  artichokes,  which  they  rooted  out  most  industriously  and  ate 
most  greedily.    I  have  never,  seen  pigs  eat  anything  with  more  gusto. 

The  following  table  will  give  an  idea  of  the  progress  made  by  this  lot  of  pigs  while 
on  artichokes  as  a  supplementary  food  for  pigs : — 


Table  XXVIII. 


No.  of  Pig. 


263.. 
264.. 
267.. 
268.. 


1 

Weight, 
Oct.  3. 

Weight, 
Oct.  24. 

Gain. 

LbB. 

Daily 

rate  of 

Gain. 

• 

Lbs. 

Lb8. 

Lbe. 

100 

131 

31 

1-47 

105          141 

36 

1  71 

106 

138 

3i 

1-62 

111 

141 

30 

1-42 

1 

No,  of  Pig. 


269 
271. 


Total. 


•  t  ■  • 


Weight, 
Oct  3. 

Weight, 
Oct.  24. 

Gain. 

Lbs. 

36 
32 

Lbn. 

109 
95 

Lbs. 

145 
127 

626 

823 

197 

Daily 

rate  of 

Gain. 


Lbs. 

1-71 
1  52 

1-57 
Average 


The  daily  average  of  1  *57  pounds  is  remarkable  in  pigs  of  such  live  weights,  but 
becomes  still  more  worthy  of  consideration  when  we  remember  the  small  amount  of 
grain  fed  per  diem. 

During  the  twenty-one  days  the  6  pigs  consumed  189  pounds  of  meal  (one-half  com. 
one-half  oats,  pease  and  barley  equal  parts),  at  90  cents  per  cwt.,  $1.70,  while  the  meat 
produced,  valued  at  current  prices  ($6.25  per  cwt.),  was  worth  $12.81,  leaving  a  balance 
of  $10.61  for  the  sixteenth  of  an  acre  of  artichokes.  Putting  this  in  another  way,  ira 
have  197  pounds  of  pork  produced  at  a  cost  as  follows: — 

189  pounds  meal  at  90  cents $1  70 

One-sixteenth  acre  artichokes,  cost  for  seed $0  50 

For  planting,  Ac 1  00 

Bent,  $5  per  acre 0  85 

1  85 

Net  cost $2  25 

That  is,  one  pound  of  pork  produced  at  a  cost  of  1  '8  cents. 

This  tuber  may  be  sown  in  the  autumn,  and  will  then  start  to  grow  early  the  next 
year,  or  the  crop  may  be  left  unharvested  till  the  ensuing  spring,  and  pigs  allowed  to 
root  them  out  as  soon  as  the  frost  comes  out. 

EXPERIMENTS  WITH  ROOTS. 


In  each  case  the  meal  mixture  fed  consisted  of  one-half  com,  the  other  half  oats, 
pease  and  barley,  equal  parts.  In  addition,  each  pig  was  given  three  poimds  of  milk 
daily,  and  all  the  roots  they  would  consume,  as  follows : —         , 

Lot  1. — Turnips  fed  pulped. 


ti 

14 
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Lot  2. — Mantis  fed  pulped. 

Lot  3. — Sugar  beets  grown  for  forage  fed  pulped. 

Lot  4. — Sugar  beets  grown  for  sugar  production  fed  pulped. 


LOT  1 — MEAL^  MILK,  TURKIPS. 

Number  of  pigs  in  test 4 

Aggregate  weight,  January  7 405  lbs 

Average  weight,  January  7 101 

Aggregate  weight  April  23 768 

Average  weight  April  23 192 

Aggregate  gain 363 

Average  gain 91** 

Daily  rate  of  gain  per  pig  for  106  days -85  *^ 

Pigs  ate  780  lbs.  meal  at  90  cents  per  cwt $  7  02 

"    ate  3,808  lbs.  mangles  at  10  cents  per  cwt 3  81 

"    ate  1,284  lbs.  skim  milk  at  20  cents  per  cwt 2  57 

Total $13  40 

Cost  to  produce  pork  was : — 

405  lbs.  feeders  at  $7  per  cwt $28  35 

Food  consumed,  value 13  40 

Total  cost $4175 

Sold  768  lbs.  pork  at  $6  per  cwt $46  08 

Profit  on  lot  of  4  pigs 4  33 

Cost  to  produce  100  lbs.  increase  live  weight 3  69 

Buyer's  report: — 

4  p^gs — all  *  select.' 

Packer's  report  on  carcasses: — 

No.  312,  weighed  alive,  197  lbs. ;  dressed,  133  lbs. ;  graded ;  good ;  firm. 
No.  313,  weighed  alive,  197  lbs. ;  dressed,  136  lbs. ;  graded ;  hard ;  firm. 
No.  314,  weighed  alive,  189  lbs.;  dressed,  126  lbs.;  graded;  hard;  firm. 
No.  315,  weighed  alive,  185  lbs.;  dressed,  121  lbs.;  graded;  good;  firm. 


LOT  2 — M£AL,  MILK.  MANGLES. 

Number  of  pigs  in  test 4 

Aggregate  weight  January  7 377  lbs. 

Average  weight  January  7 94" 

Aggregate  weight  April  23 766  " 

Average  weight  April  23 191" 

Aggregate  gain .' 389" 

Average  gain 97'* 

Daily  rate  of  gain  per  pig '90  " 

Pilars  ate  786  Vrs.  meal  at  90  cents  per  cwt $7  07 

"    ate  5,930  lbs.  mangels  at  10  cents  per  cwt 5  93 

"    ate  1,284  lbs.  skim  milk  at  20  cents  per  cwt 2  07 

Total $15  67 
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Cost  to  produce  porit  was : — 

377  lbs.  feeders  at  $7  per  cwt $26  39 

Food  consumed 15  57 


Total  cost $41  96 

Sold  766  lbs.  pork  at  $6  per  cwt $45  96 

Profit  on  lot  of  4  pigs 4  00 

Cost  to  produce  100  lbs.  increase  live  weight 4  00 

Buyer^s  r^wrt: — 

4  pigs — ^all  '  select' 

Packer's  report: — 

No.  319,  weighed  alive,  195  lbs.;  dressed,  135;  graded;  good;  finn. 
No.  317,  weighted  alive,  195;  dressed,  138  lbs.;  graded;  good;  firm. 
No.  .318,  weighed  alive,  182;  dressed,  125  lbs.;  gpraded;  good;  firm. 
No.  319,  weighed  alive,  194  Ibe.;  dressed,  131;  graded;  good;  firm. 


LOT  3 — MEAL,  MILK,  FORAOB,  BUOAR  BEETS. 


■ 


Number  of  pigs  in  test 4 

Aggregate  weight  January  7 307  lbs. 

Average  weight  January  7 77  " 

Aggregate  weight  April  23 807  " 

Average  weight  April  23 202  " 

Aggregate  gain 500** 

Average  gain 125  " 

Daily  rate  of  gain  per  pig,  106  days 1  "18  " 

Pigs  ate  793  lbs.  meal  at  90  cents  a  cwt $  7  13 

*'    ate  4,298  lbs.  sugar  beets  at  15  cents  per  cwt 6  44 

**    ate  1,284  lbs.  skim  milk  at  7  cents  per  cwt 2  57 

Total $16  14 

Cost  to  produce  pork  was. — 

307  Ibe.  feeders  at  $7  per  cwt $21  49 

Food  consumed 16  14 

Total  cost $37  63 

«oH  807  lbs.  pork  at  $6  per  cwt $48  42 

Profit  on  lot  of  4  pigs 10  79 

Cost  to  produce  100  lbs.  increase  live  weight 3  22 

Buyer's  report: — 

3  pigs,  '  select,'  1  '  fat' 

Packer's  report: — 

No.  320,  weighed  alive,  175  lbs.;  dressed,  118  lbs.;  graded;  medium;  a  little 

too  thin. 
No.  321,  weighed  alive,  218  lbs. ;  dressed,  155  lbs. ;  graded ;  very  good ;  a  little 

too  fat 
No.  822,  weighed  alive,  187  lbs. ;  dressed,  155  lbs. ;  graded ;  very  fair. 
No.  323,  weighed  alive,  287  lbs.;  dressed,  157  Ibe.;  graded;  very  firm;  right 

thickness  of  fat 
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LOT  4 — MEAL,  MILE,  SUGAR  BEETS — (Special  Culture). 

Number  of  pigs  tested 4 

Aggregate  weight  January  7 228  lbs. 

Average  weight  January  7 57  " 

Aggregate  weight  May  25 754  " 

Average  weight  May  25 188  " 

Aggregate  ga.n 528  " 

Averagj  gain 132  " 

Daily  rate  of  gain  per  pig  for  138  days .-. .  '95  " 

Pigs  ate  1,030  Ibe.  meal  at  90  cents  per  cwt $  9  27 

'^    ate  4,266  lbs.  sugar  beets  at  15  cents  per  cwt 6  39 

"    ate  1,680  lbs.  skim  milk  at  20  cents  per  cwt 3  36 

Total $19  02 

Cost  to  produce  pork  was. — 

228  lbs.  feeders  ate  $7  per  cwt. $15  96 

Food  consumed. 19  02 

Total  cost $34  98 

Sold  754  lbs.  pork  at  $6  per  cwt $45  24 

Profit  on  lot  of  4  pigs 10  26 

Cost  to  produce  100  lbs.  increase  live  weight 3  60 

Buyer's  report: — 

4  pigs  all  '  select.' 
No  packer's  report  on  carcasses. 


BROME  GRASS  PASTURE  FOR  PIGS. 

In  1900,  Mr.  S.  A.  Bedford,  at  Brandon,  fed  Chester  Tamworths  cross  pigs  on 
brome  grass  pasture. 

The  pasture  field  was  seeded  to  brome  grass  in  August,  1898.  The  area  was  one 
acre,  and  it  not  only  gave  abundance  of  pasture  for  the  four  pigs,  but  about  two  tons 
of  hay  was  saved  in  addition.  The  pigs  were  evidently  very  fond  of  the  grass,  and 
were  found  feeding  on  it  at  all  times  of  the  day. 

For  the  first  three  months  both  lots  were  fed  on  a  mixture  of  soaked  ground  grain, 
composed  of  half  oats,  quarter  barley  and  quarter  wheat  screeningi^,  and  during  the 
last  three  months  on  ground  peas  alone. 

The  penned  animals  were  fed  all  the  grain  they  would  eat  up  clean,  but  the  pastured 
pigs  only  received  sufficient  to  keep  them  steadily  gaining  in  flesh  without  making 
them  independent  of  the  pasture. 


Co^t  of  Orain  Fed  to  Pigs  in  Pastwre, 

■ 

156  i)ounds  of  barley  at  \  cent  per  pound $  0  78 

156  pounds  of  wheat  screening^  at  ^  cent  per  pound. ...  0  78 

312  pounds  of  oats  at  }  cents  per  pound 2  34 

325  pounds  of  peas  at  1  cent  per  pound *  3  25 

$  7  15 
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Cost  of  Grain  Fed  to  Pigs  without  Pagiure, 

231  poiinds  of  barley  at  i  oent  per  pound $  1  15 

231  pounds  of  wheat  screenings  at  i  cent  per  i>ound. ...  1  15 

462  pounds  of  oats  at  }  cents  per  pound 3  46 

425  pounds  of  peas  at  1  oent  per  pound 4  25 


$10  01 


SUMMARY. 

Pastured  pigs —  Dr.            Cr. 

First  cost  of  pigs,  117  pounds  at  4i  cents. ...  $  5  26 

Cost  of  feed 7  15 

Sold  510  pounds  at  41  cents $22  96 

Profit  on  four  pigs 10  54 


$22  95        $22  95 

Without  Pasture —  Dr.  Cr. 

First  cost  of  pigs,  115  pounds  at  4i  cents. ...  $  5  17 

Cost  of  feed 10  01 

Sold  481  pounds  at  4^  c^ts $21  64 

Profit  on  pigs .*.   . .  6  46 


$21  64        $21  64 


POTATOES  AND  TURNIPS  AS  PIG  FEED. 

Experiment  at  Brandon,  1902. 

Potatoes  and  turnips  give  large  returns  in  this  country,  and  if  found  profitable 
for  pig  feed,  this  quantity  grown  could  be  greatly  increased. 

Four  pigs  were  used  for  this  test — two  pure-bred  Yorkshires  and  two  Yorkshire 
Tamworth  crosses.  In  the  test  each  pair  consisted  of  one  pure-bred  and  one  cross- 
bred animal. 

The  grain  mixture  used  was  composed  of  one-half  barley  and  one  quarter  each  of 
oats  and  wheat  screenings,  valued  at  75  cents  per  hundred  pounds.  With  this  was  fed  a 
mixture  of  two-thirds  small  x)otatoe8  and  one-third  turnips,  which  are  valued  at  20 
cents  per  bushel.     These  were  boiled,  mashed  and  mixed  with  the  ground  grain. 

It  would  appear  from  this  test  that  potatoes  and  turnips  can  be  used  to  replace 
a  portion  of  the  grain  ration,  but  they  are  worth  less  than  20  cents  per  bushel  for 
that  purpose. 
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Hation  fed  during  the  fattening  term  of  82  days,  from  August  28  to  November  18 : — 

Table  XXIX. 


Pen  1,  fed  roota 

Pen  2,  without  roots. 


Grain  fed. 


Lbs. 


728 
978 


Value. 


$     cts. 

5  46 
7  3A 


Roots  fed. 


Value. 


Total  value 
of  food. 


Lbs. 
846 

$     cts. 
2  88 

9     ots. 

828 
7  83 

Summary. 


Weight 

when 

bought. 

Value 

when 

bought. 

Weight 

when 

killed. 

Value 

when 

killed. 

Value 
of  food. 

Profit 

on  each 

pair. 

1      Lbs. 

Pen  1,  fed  roots 171 

Pen  2,  without  roots 177 

1 

$     cts. 

10  26 
10  62 

Lbs. 

372 
372 

8     eta. 

22  32 
22  32 

$     cts. 

8  28 
7  33 

$      cts. 

8  78 
487 

STOCK  FOODS  FOR  PORK  PRODUCTION. 


In  August,  1904,  32  pigs,  ranging  in  weight  from  43  to  80  pounds  were  divided  into 
eight  groups  of  four  pigs  each,  and  for  the  next  90  days  fed  expei  imentally.  In  each 
case  the  individuals  in  a  group  were  nearly  uniform  in  size.  The  groups,  however, 
showed  considerable  difference  in  their  total  weights,  the  heaviest  group  weighing  300 
pounds,  or  75  pounds  per  pig,  while  the  lightest  group  weighed  180  poimds,  or  45  pounds 
per  pig.  It  was  not  possible  to  secure  a  more  uniform  lot  at  the  time,  and  it  was  con- 
sidered better  to  have  considerable  difference  in  the  total  weights  of  the  lots  rather 
than  to  have  some  large  and  some  email  pigs  in  each  lot. 

The  experiments  lasted  90  days.  During  that  time  pigs  were  confined  in  pens  with 
small  floored  yards  attached.  Lots  7  and  8,  however,  were  outside,  lot  7  having  a  small 
unfloored  yard  and  a  cabin  wherein  to  sleep,  while  lot  8  had  a  clover  pasture  of  about 
one-eighth  of  an  acre  and  a  cabin  wherein  to  sleep. 

The  results  speak  for  themselves,  but  it  will  be  noticed  that  all  supplementary 
foods  fed  other  than  skim-milk  and  pasture,  had  the  effect  of  raising  the  cost  of  pro- 
duction. Skim-milk,  on  the  contrary,  lowered  the  cost  very  materially,  and  pasture 
Jiad  a  similar  effect  in  a  lesser  degree.  The  meal  used  was  a  mixture  of  half  shorts  and 
ihalf  mixed  grains,  oats,  pease  and  barley. 

In  estimating  the  cost  of  production,  the  meal  ration  is  valued  at  $1  per  100  pounds, 
the  skim-milk  at  15  cents  per  100  pounds,  and  the  supplementary  foods  or  stock  foods 
at  the  cost  of  the  same  on  the  Ottawa  markets,  viz. :  Anglo-Saxon  stock  food,  10  cents 
per  pound;  International  stock  food,  15  cents  per  pound;  Herbageum  12^  cents  per 
pound,  and  sugar  and  flax  2J  cents  per  pound.  Pasture  is  not  valued,  but  its  value 
may  be  deduced  from  the  data  given.  , 
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JAMES  FLETCHER,  LJ^.jy.^  F.R.S.C,  F.luB. 

Eniamologi$t  and  Botanist  to  the  Dominion  Experimental  Farms. 


BULLETIN    No.   52 


JJJNEl,  l«OS 


Published  by  direction  of  the  Hon.  SYDNEY  A.  FISHER,  Minister  of  AgricuKiire,  Ottawm,  Ont. 


To  the  Honourable 

The  Minister  of  Agriculture. 

SiB^ — I  have  the  honour  to  submit  herewith  for  your  approval  Bulletin  No.  52  or 
the  Ejqperimental  Farm  series,  which  has  been  prepared  under  my  direction  by  Dr. 
^amea  Fletcher,  Entomologist  and  Botanist  of  the  Dominion  Experimental  Farms, 
lliis  bulletin  treats  of  insects  injurious  to  gr&m  and  fodder  crops,  root  crops  and 
v^etables. 

The  injuries  annually  caused  by  insects  to  farm  crops  seriously  reduce  the  profits 
arising  from  the  labour  of  the  farmer.  Much  of  this  loss  is  preventable  and  the  object 
of  this  bulletin  is  to  supply  that  practical  information  which  will  enable  the  reader  to 
deal  with  these  several  pests  in  the  most  effective  manner  and  at  the  least  cost.  The 
concise  accounts  given  of  the  life  history  and  habits  of  the  injurious  species  treated 
of,  together  with  the  illustrations,  will  provide  the  means  whereby  they  may  be  readily 
distinguished.  The  remedies  suggested  for  the  destruction  of  these  pests  are  as  a  rule 
of  easy  application  and  at  the  same  time  are  very  eifective. 

It  is  hoped  that  farmers  generally  will  put  into  practice  the  useful 'information 
here  given,  and,  whenever  occasion  arises,  promptly  apply  the  remedies  named,  and 
thus  much  loss  may  be  prevented. 

I  have  the  honour  to  be.  Sir, 

Your  obedient  servant, 

\VM.  SAUNDERS, 
Director  of  Experimental  Farms. 

Ottawa^  June  30,  1906. 
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INSECTS  INJURIOUS  TO  GRAIN  AND  FODDER  CROPS, 

BOOT  CROPS  AND  VEGETABLES 

By  Jambs  Fletcher,  LL.D.,  r.R.S.C.,  F.L.S. 
EntomologUt  and  Botanist  to  the  Dominion  Experimental  Farms. 

Every  crop  grown  by  the  farmer  and  gardener  is  liable  to  be  attacked  and  reduecl 
in  value  by  various  insect  enemies,  from  the  time  the  seed  is  sown  until  it  is  harvested. 
Frequent  inquiries  concerning  even  the  commonest  and  most  injurious  pests  make  it 
advisable  to  issue  in  concise  form  for  reference,  an  account  of  some  of  the  more  im- 
portant of  these,  together  with  the  latest  approved  remedies,  and  the  most  convenient 
methods  of  applying  them. 

The  present  bulletin  treats  of  those  insects  which  are  injurious  to  grain  and 
fodder  crops,  roots  and  vegetables;  and  it  is  the  intention  to  treat  of  other  classes  of 
injurious  insects  in  subsequent  bulletins. 

It  must  be  acknowledged  by  all  observant  people  that  the  losses  due  to  the  attacks 
of  insects  are  every  year  enormous;  and  it  should  be  more  widely  known  that  there 
are  practical — that  is  effective,  cheap  and  easily  applied — remedies  for  most  of  those 
kinds  which  year  by  year  levy  such  a  heavy  tax  on  all  crops.  For  the  effective  use 
of  remedies  against  injurious  insects,  a  certain  amount  of  knowledge  as  to  the  habits 
and  structure  of  the  latter  is  very  useful,  so  that  the  most  appropriate  remody  mny 
be  made  use  of,  and  this  at  the  time  when  it  will  be  most  effective. 

LIVES    OP    INSECTS. 

The  lives  of  insects  are  divided  into  four  well  marked  stages.  These  are:  (1)  the 
^SSl  (2)  the  larva  (caterpillar,  grub  or  maggot),  during  which,  as  a  rule,  they  are  moat 
injurious ;  (3)  the  pupa  or  chrysalis,  in  which,  except  in  a  few  orders,  they  do  not  feed, 
and  are,  as  a  rule,  without  the  power  of  locomotion;  and  (4)  the  porfect  insect. 
Although  most  insects  are  injurious  in  one  or  two  stages,  only  some  are  destructive  In 
aL  three  of  their  active  stages.  It  therefore  becomes  important  to  learn  their  appear- 
ance and  habits  from  the  time  the  eggs  are  laid  until  the  whole  life  history  is  com- 
pleted, so  thnt  no  opportunity  of  destroying  them  may  be  lost. 

Biting  and  Sucking  Insects, — All  insects  may  be  divided  into  two  large  classes,  by 
the  nature  of  their  mouth  parts.  In  the  first  or  larger  division,  Biting  Insects,  they 
are  furnished  with  mandibles  or  biting  jaws,  by  means  of  which  they  consume  the  sub- 
stance of  their  food,  ns  in  the  case  of  caterpillars,  beetles,  grrsshoppers,  &c. 
In  th<»  spf^oTid  class.  Sucking  Insoots.  they  have,  instead  of  mandibles,  a  beak 
or  tube  by  means  of  which  they  snck  up  their  food  in  a  liquid  form  from  beneath 
the  surface,  as  in  the  case  of  the  true  bugs,  plant-lice,  scale  insects,  mosquitoes.  &c. 
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REMEDIAL  MEASURES. 

NATURE  OF  ATTACK. 

When  insects  are  observed  to  be  injuring  a  crop,  an  examinatiou  siiould  at  once 
be  made  to  discover  the  nature  of  the  injury,  so  as  to  decide  upon  the  proper  remedy. 
It  is  plain  that  with  Biting  Insects,  which  bite  oif  and  swallow  parts  of  the  plant 
attacked,  all  that  is  necessary  is  to  place  upon  the  food  plant  some  poisonous  substance 
which  will  not  injure  the  plant,  but  which  being  eaten  by  the  insects  attacking  it,  will 
kill  them.  With  Sucking  Insects,  however,  this  treatment  would  be  useless,  for  they 
would  push  their  beaks  through  the  poisonous  covering  on  the  outside  of  the  food  plant, 
and  would  with  impunity  suck  up  the  sap  upon  which  they  live,  from  beneath  the  sur- 
face. For  Sucking  Insects,  therefore,  some  substance  must  be  used  which  will  kill  by 
mere  contact  with  their  bodies,  or  by  suffocating  them. 

For  nearly  all  the  kinds  of  injurious  insects  which  attack  our  staple  crops,  we 
have  now  good  practical  remedies;  and  all  that  is  necessary  for  a  farmer  or  gardener 
who  sees  that  his  crops  are  being  injured  by  insects  is  to  write  at  once  to  the  Division 
of  Entomology,  at  the  Central  Experimental  Farm,  Ottawa,  stating  plainly  what  the 
trouble  is,  and,  whenever  possible,  sending  specimens  for  examination.  In  most  cases, 
useful  advice  can  be  sent  back  at  once,  by  which  much  loss  will  be  prevented,  because 
those  insects  which  are  most  injurious  to  crops  are  naturally  common  species,  and  the 
life  histories  of  nearly  all  of  these  have  been  worked  out,  and  already  practical  reme- 
dies have  been  discovered. 

There  is  at  the  present  time  in  North  America  a  large  and  earnest  body  of  stu- 
•  ients  working  at  problems  connected  with  the  discovery  of  new  remedies  or  the 
improvement  of  old  ones,  by  means  of  which  insects  which  injure  crops  may  be  con- 
trolled. Something  new  is  being  learnt  every  day  as  to  the  means  of  either  making  or 
applying  remedies,  and  day  by  day  new  facts  are  being  learnt  concerning  the  life  his- 
inries  and  habits  of  the  insects  which  are  the  causes  of  loss.  In  the  present  bulletin 
an  effort  has  been  made  to  supply  Canadian  farmers  with  the  best  remedies  and  the 
latest  developments  in  methods  of  applying  them.  So  much  is  written  nowadays  in 
magazines,  newspapers,  &c.,  concerning  insect  injuries  and  the  best  ways  of  prevent- 
ing them  that  a  great  many  experiments  have  been  necessary  to  find  out  how  reliable 
some  of  the  proposed  remedies  were,  and  the  present  bulletin  gives  only  the  best  results 
of  such  experiments  as  have  been  actually  tried  by  officers  of  the  Division  of  Ento- 
mology. 

APPARATUS. 

Nearly  all  insecticides  may  be  used  both  as  dry  powders  or  in  liquid.  In  the  case 
of  the  useful  arsenical  poisons,  it  is  necessary  to  mix  them  with  some  other  substance 
as  a  diluent,  on  account  of  their  caustic,  action  upon  tender  vegetation,  and  also  for 
convenience  of  distribution  and  to  economise  the  material.  For  dry  applications,  suit- 
able diluents  will  be  found  in  flour,  land-plaster,  air-slaked  lime,  finely  sifted  ashes, 
or  even  road  dust.  The  important  point  is  that  the  powder  shall  be  perfectly  dry  and 
in  a  very  fine  state  of  division,  so  as  to  mix  thoroughly  with  the  insecticide  and  thus 
Insure  even  distribution.  There  are  several  implements  for  distributing  dry  insec- 
ticides such  as  bellows,  insect  guns,  dusting  boxes,  &c.,  many  of  which  will  be  found 
mentioned  in  the  catalogues  of  our  leading  seedsmen.  A  convenient  method  for  dis- 
tributing dry  poisons  is  to  place  the  powder  m  a  small  bag  of  very  fine  muslin,  then 
tie  this  to  the  end  of  a  short  stick  so  that  it  swings  freely.     If  the  bag  is  tapped  lightly 


with  another  stick  held  in  the  other  hand,  the  operator  can  walk  erect  and  do  mnch 
better  work  than  by  stooping  along  over  his  crop  with  an  aching  back.  Dry  mixtures 
should  be  applied  in  still  weather  and,  if  possible,  when  the  plants  are  wet  with  dew. 
It  is  found  by  experience,  however,  that  during  the  spring  months  when  insecticides 
are  most  needed,  there  are  often  periods  of  several  days  when  these  conditions  do  not 
occur.  It  therefore  becomes  necessary  to  apply  the  poison  in  some  other  way,  so  that 
the  material  may  be  evenly  distributed  over  the  plant  to  be  protected,  and  not  blown 
away  by  the  wind.  For  this  purpose,  mixing  with  water  and  then  applying  with  a 
sprjiying  pump  is  the  most  convenient  plan. 

I  have  no  doubt  that  it  will  repay  any  one  who  has  to  apply  insecticides,  even  in 
a  small  garden,  to  go  to  the  expense  of  procuring  a  pair  of  proper  bellows  for  dry  mix- 
tures and  a  force  pump  with  a  spraying  nozzle  for  liquid  applications.  Makeshift 
contrivances,  such  as  watering  cans,  whisks,  and  even  bunches  of  leaves,  which  are 
frequently  used,  actually  cost  far  more  in  wasted  time  and  materials  than  would  pay 
for  the  best  special  implements,  in  addition  to  which, 'whon  the  work  is  done,  it  is 
neither  satisfactory  nor  effective.  There  are  a  great  many  kinds  of  implements  for 
distributing  both  dry  and  liquid  insecticides,  many  of  which  are  advertised  in  the  agri- 
cultural and  horticultural  papers. 

Pumps. — ^Before  deciding  on  what  kind  to  use,  it  Is  ad^  iaable  for  one  who  has  not 
used  these  implements  to  consult  his  neighbours  who  have  done  so,  and  then  write  for 
catalogues  to  the  beat  known  makers;  and  when  b\iying  make  it  a  general  principle 
always  to  procure  the  most  suitable  and  the  best  of  its  kind.  The  difference  in  the 
initial  cost  between  a  poor,  cheap  implement  and  a  thoroughly  good  one  is  small,  com- 
pared with  the  subsequent  loss  and  inconvenience  from  using  a  ch^ap  pump  or  a  poor 
nozzle.  Spraying  pumps  are  made  in  four  sizes:  (1)  hand  pumps,  suitable  for  small 
gardens,  which  can  be  procured  at  prices  ranging  from  $2  to  $5;  (2)  larger  pumps 
mounted  on  wheels  or  suitable  for  loading  on  a  stone-boat,  ard  consisting  of  an  ordin- 
ary 40-gallon  barrel,  with  a  strong  force  pump  to  be  worked  by  hand,  which  will  cost 
about  $20,  and  will  be  all  that  is  required  in  an  orchard  of  from  fifty  to  a  hundred  trees, 
or  in  a  large  garden;  (3)  knapsack  sprayers,  which  are  useful  machines,  consisting  of 
a  tank  of  about  four  gallons'  capacity,  to  be  carried  on  the  bark,  and  useful  when  treat- 
ing outbreaks  of  cutworms,  turnip  aphis,  &c.,  in  field  practice;  (4/  power  machines; 
those  are  of  various  kinds,  and  are  for  use  in  large  plantations,  or  for  spraying  street 
trees  where  great  power  is  required  to  elevate  the  spray.  These  are  worked  by  steam, 
by  being  geared  to  the  wheels  of  the  vehicle  on  which  the  tank  is  drawn,  or  by  the  escape 
of  carbonic  acid  gas.  The  cost  of  these  will  vary  very  much  according  to  the  make  and 
size  of  the  machines. 

SpTayiThg  nozzles. — Of  equal  importance  with  a  proper  force  pump  in  distributing 
liquid  poisonous  applications  is  a  suitable  nozzle,  by  means  of  which  the  liquid  can 
r»e  distributed  evenly.  The  late  Professor  Riley,  who  dia  much  in  the  development  of 
spraying  machines,  said : '  The  desiderata  in  a  spraying  nozzle  are :  the  ready  regulation 
of  the  volume  to  be  thrown,  the  greatest  atomizing  power  with  the  least  tendency  to 
clog,  facility  of  cleansing  or  separation  of  its  component  parts,  cheapness,  simplicity 
and  adjustability  to  any  angle.' 

Almost  every  maker  oi  spraying  nozzles  has  some  special  make  which  he  recom- 
mends; but  many  kinds  now  in  the  market  have  not  the  qualities  necessary  for  spray- 
ing crops  for  injurious  insects  in  the  best  way.  All  that  can  be  said  herr,  is  that  some 
of  these  nozzles  are  far  better  than  others  and  that  great  care  is  necessary  in  choosing 
one  which  will  come  up  to  Dr.  Riley's  requirements,  as  mentioned  above.  The  experi- 
ence of  others  is  a  valuable  guide  in  this  work ;  and,  both  at  the  Dominion  Experimental 
Farms  and  at  the  similar  provincial  institutions,  spraying  work  is  carried  on  every 
year,  which  can  be  witnessed  by  all  who  wish  to  do  so,  and  advice  will  be  freely  given 
by  the  officers  in  charge. 

The  operation  of  '  spraying '  consists  of  applying  liquids  by  means  of  a  force 
pump  and  spraying  nozzle  with  such  force  as  to  brenk  up  the  liquid  so  thoroughly  that 
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it  falls  upon  the  plants  treated  as  an  actual  mist  or  spray.  Such  terms  as  sprinkling 
0  showering  are  inaccurate  for  the  operation  here  intended.  Unfortunately,  much  of 
the  so-called  spraying  as  usually  carried  out  could  more  accurately  be  designated  by 
these  terms,  which  describe  a  much  less  careful  and  less  even  distribution  of  liquids. 


REMEDIF.S. 

Bemedies  are  either  Preventive  or  Active,  and  must  be  applied  in  accordance  with 
the  circumstanoes  of  the  case  and  the  habits  of  the  attacking  insects.  Preventive 
remedies  are  either  agricultural  or  deterrent.  The  former  of  these  consist  chiefly  of 
such  methods  as  special  rotation  of  crops,  high  culture,  so  as  to  stimulate  a  healthy 
growth  of  the  crop  and  keep  the  land  free  of  weeds  and  rubbish;  early  and  late  seed- 
ing, so  as  to  present  a  crop  to  its  insect  enemies  when  they  appear,  iu  such  condition 
that  they  cannot  injure  it,  and  rotation  of  crops,  by  which  insects  attracted  to  a  locality 
by  a  crop  will  not  have  in  that  place  the  same  crop  to  feed  upon  the  following  year. 
Deterrent  preventive  remedies  consist  of  the  application  of  mechanical  contrivances, 
such  as  bands  of  paper  or  tin  placed  round  plants  to  prevent  cutworms  getting  at  them, 
or  the  destroying  or  masking  of  the  natural  odours  of  some  plants  by  scattering 
amongst  them  substances  possessed  of  a  stronger  or  a  disagreeable  odour,  like  gas- 
lime,  carbolic  acid,  &c.  Active  remedies  include  such  methods  as  hand-picking  and 
the  application  of  various  poisonous  substances  to  the  plants  to  be  protected. 

For  convenience  of  reference  in  the  latter  part  of  this  bulletin,  I  append  a  short 
statement  concerning  each  of  the  best  known  remedi'^.  v }  ich  will  be  referred  to  by  the 
Tiumbers  which  precede  them: — 

I.  Arsenites, — The  best  known  of  these  are  Paris  green.  Arsenate  of  lead,  the 
Arsenite  of  lime  with  soda,  which  has  lately  come  into  very  much  more  general  use, 
and  Green  Arsenoid. 

In  all  of  these  poisons,  arsenic  is  the  essential  ingr'^'jitnt,  and  other  chemicals  are 
mixed  with  the  arsenic  for  the  purpose  of  preventing  it  from  injuring  vegetation. 
There  are  many  spraying  compounds  which  contain  arsenic,  some  of  which  are  sold 
ready-made,  and  many  others  are  made  at  home  by  combining  the  necessary  ingre- 
dients. 

Paris  Green. — Undoubtedly  the  best  known,  and  in  many  respects  the  safest  poi- 
son to  use  is  Paris  green.  It  has  passed  through  many  years  of  trial,  is  well  known, 
has  a  distinctive  colour,  and  is  a  definite  chemical  compound  containing  68*65  per  cent 
of  arsenious  oxide,  31 :29  per  cent  of  copper  oxide,  and  10  '06  per  cent  of  acetic  acid. 
It  is,  therefore,  an  aceto-arsenite  of  copper.  It  is  soluble  in  ammonia.  Paris  green, 
if  demanded,  is  now  obtainable  pure  in  all  parts  of  Canada ;  but,  as  there  is  sometimes 
an  adulterated  article  found  in  the  market,  it  is  wisest  always  to  add  nn  equal  amount, 
with  the  Paris  green,  of  freshly  slaked  lime,  when  the  free  arsenic  will  combine  with 
the  lime,  and  it  can  then  be  used  safely  at  the  rate  of  one  pound  of  Paris  green  in  160 
gallons  of  water  on  all  vegetation,  and,  for  a  dry  application,  1  pound  Paris  green  in 
50  pounds  flour,  land-plaster,  slaked  lime  or  some  other  perfectly  dry  powder. 

As  a  general  principle,  lime  should  be  always  used  with  Paris  green  whenever  it 
is  applied  in  a  liquid  insecticide.  Paris  green  is  very  heavy,  and  the  particles  quickly 
sink  to  the  bottom  of  any  liquid  with  which  it  is  mixed.  This  makes  constant  stirring 
necessary.  Paris  green  does  not  dissolve  in  water,  and  is  merely  mixed  with  water 
to  facilitate  its  evfen  distribution  on  vegetation  in  the  very  small  quantities  that  are 
necessary  to  destroy  insects.  The  finer  the  poison  is  ground,  the  qui'iker  its  effect 
on  the  insects  which  eat  it,  because  the  minute  crystals  are  more  rapidly  disoolved 
by  the  digestive  juices  in  the  stomachs  of  the  insects.  The  finer  it  is  grround,  the  better 
also  it  will  remain  suspended  in  a  liquid  application.  For  most  insects,  one  ounce  of 
Paris  green  in  10  gallons  of  water  is  the  standard  strength ;  but  some  plants  with  coarse 
foliage,  such  as  the  potato,  will  stand  double  that  strength. 


Arsenate  of  Lead. — A  poison  which  has  come  into  much  notice  since  the  work  of 
the  Massachusetts  Gypsy  Moth  Commission  is  Arsenate  of  Lead,  which  has  been 
placed  on  the  market  in  a  very  convenient  form  under  the  name  of  Bowker's  Disparene 
and  Swift's  Arsenate  of  Lead.  The  chief  advantages  of  Arsenate  of  Lead  are  that  it 
<san  be  applied  to  all  kinds  of  foliage  with  less  danger  of  injury  than  is  the  case  with 
Paris  green;  and,  on  account  of  its  fine  state  of  division,  it  lasts  longer  on  the  foliage, 
because  it  does  not  wash  off  so  easily.  The  cost  of  using  it  is  about  the  same  as  that 
of  Paris  green,  because,  although  cheaper,  pound  for  pound,  it  is  necessary  to  use  three 
times  the  amount  of  it  to  get  the  same  results.  Arsenate  of  Lead  may  be  made  at  home. 
Formulffi  for  its  preparation  vary  slightly ;  but  in  the  United  States  Division  of  Ento- 
mology, Bulletin  No.  41,  the  following  instructions  are  given  for  making  the  Arsenate 
of  Lead  wash  ready  for  use : — 

Arsenate  of  soda 10  ounces. 

Acetate  of  lead 24      " 

Water 160  to  200  gallons. 

The  arsenate  of  soda  and  acetate  of  lead  should  be  dissolved  separately  and  then 
poured  into  a  tank  containing  the  required  amount  of  water.  These  chemicals  unite 
readily,  forming  a  white  flocculent  precipitate  of  lead  arsenate,  which  is  easily  kept  In 
suspension  and  can  be  used  in  excessive  strengths  on  delicate  plants  without  the  addi- 
tion of  lime.  When  sprayed  upon  the  foliage,  it  forms  a  filmy  adhering  coat,  which 
is  but  little  affected  by  ordinary  rains. 

Another  formula  for  making  Arsenate  of  Lead  is  that  recommended  by  Prof.  H. 
T.  Femald,  and  is  : 

Arsenate  of  soda,  50  per  cent  streng^th 4  ounces. 

Acetate  of  lead 11      " 

Water 150  gallons. 

Put  the  arsenate  of  soda  in  two  quarts  of  water  in  a  wooden,  pail,  and  the  acetate 
•of  lead  in  four  quarts  of  water  in  another  wooden  pail.  When  both  are  dissolved,  mix 
with  the  rest  of  the  water.  Warm  water  in  the  pails  will  hasten  the  process.  Prof. 
Fernald  recommends  that  in  mixing  this  with  Bordeaux  mixture  one  gallon  of  the 
.above  should  be  mixed  with  fifty  gallons  of  the  mixture. 

*  Arsenite  of  Lime  with  Soda: — 

White  arsenic 1  pound. 

Sal  soda  (crystal) 4  pounds. 

Water 1  gallon. 

*  The  ingredients  are  boiled  in  the  required  amount  of  water  until  dissolved,  which 
will  take  place  in  a  comparatively  few  minutes,  after  which  the  water  lost  by  evapr\ra- 
tion  is  replaced.  To  every  40  or  60  gallons  of  water  a  pint  of  this  stock  solution  and 
from  2  to  4  pounds  of  fresh  slaked  lime  are  added.  The  chemical  compound  derived 
from  the  combination  of  the  sal  soda  and  the  white  arsenic  is  arsenite  of  soda.  In 
ihe  presence  of  lime  this  breaks  down  and  arsenite  of  lime  is  formed.  It  requires  4*4 
pounds  of  crystal  sal  soda,  or  1  '6  pounds  of  dry  sal  soda  to  combine  with  one  pound  of 
arsenic,  and  2  pounds  of  freshly  slaked  lime  to  combine  with  one  pound  of  arsenic  to 
form  arsenite  of  lime.  It  is  always  desirable  to  have  an  excess  of  lime  present,  in 
order  to  prevent  all  danger  of  burning;  furthermore,  this  excess  is  a  convenience  to 
fruit  growers,  because  they  can  see  by  the  distribution  and  amount  of  lime  on  the 
foliage  how  well  the  spraying  has  been  done.  The  formula,  which  is  ine  Kedzie  for- 
mula with  a  few  minor  changes,  has  been  used  in  many  different  sections  of  tlie  coun- 
try with  unvarying  success.  In  all  of  the  practical  tests  under  the  advice  of  the  writer, 
this  solutio]\  is  used  and  is  found  to  be,  not  only  as  efficient  as  other  solutions,  but  far 
-cheaper. 

*  When  it  is  desired  to  use  Bordeaux  mixture  with  this  solution,  it  is  added  to  the 
Bordeaux  mixture  in  the  same  proportion  as  to  a  similar  quantity  of  watt^r.' — (0.  B, 
^Simpson,  Bull,  J^l,  U.  8,  Div.  Ent,) 
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The  above  combination  of  Arsenite  of  Lime  with  Soda  is  preferable  to  arsenite 
of  lime  on  account  of  the  difficulty  in  making  this  latter  combination  perfectly,  and» 
when  this  is  not  the  case,  the  free  arsenic  is  very  destructive  to  foliage. 

London  Purple,  which  is  an  impure  arsenite  of  lime,  is  now  very  seldom  used,  for 
the  same  reaaon.  As  it  is  a  waste  product  in  the  manufacture  of  aniline  dyes,  it  is 
very  variable  in  composition,  and  therefore  unsafe  to  use. 

Green  Arsenoid, — This  is  a  convenient  poison  to  use,  b^ing  practically  Paris  gnreen 
not  crystallized,  and  is  in  some  ways  better;  being  a  very  fine  powder,  it  remains  in 
suspension  longer  and  adheres  better  to  foliage.  Its  chief  disadvantage  is  it  has  a 
rather  larger  percentage  of  soluble  arsenic,  and,  unless  mixed  with  fresh  lime,  as  sug- 
gested for  Paris  green,  there  is  danger  of  it  injuring  foliage.  It  may  be  used  in  the 
same  proportion  as  Paris  green,  viz.,  one  ounce  to  ten  gallons  of  water. 

n.  Kerosene  Emulsions, — Next  in  importance  to  the  arseaites  are  the  emulsions 
of  kerosene.  These  are  particularly  valuable  against  such  insects  ns  plant-lice,  scale 
insects,  and  animal  parasites.    The  best  formula  is: — 

Kerosene  (coal  oil) 2  gallons. 

Kain  water 1  gallon. 

Soap i  pound. 

Boil  the  soap  in  the  water  till  all  is  dissolved;  then,  while  boilinjd^ 
r.(>t,  turn  it  into  the  kerosene,  and  churn  the  mixture  constantly  and  forcibly  with 
a  syringe  or  force  pump  for  five  minutes,  when  it  will  be  of  a  smoo+h,  creamy  nature. 
If  the  emulsion  is  perfect,  it  will  adhere  to  the  surface  of  glass  without  oiliness.  As 
!  cools,  it  thickens  into  a  jelly-like  mass.  TLis  gives  the  stock  emulsion,  which  must 
be  diluted  with  nine  times  its  measure  of  warm  water  before  using  on  vegetation.  The 
fe-bove  quantity  of  3  gallons  of  emulsion  will  make  30  gallons  of  wash.  Insects  breathe 
through  small  openings  along  their  sides.  The  effect  of  kerosene  emulsion  is  to  suffo- 
cate them,  by  stopping  up  these  breathing  pores. 

Kerosene  emulsions  may  also  be  made  conveniently  by  using  an  equal  amount  of 
scur  milk  instead  of  soap  and  water  in  the  above  formula,  and  churning  for  the  same 
time  to  get  the  stock  emulsion.  Recently  another  method  has  been  suggested  by  Mr. 
¥  T.  Shutt  and  Mr.  W.  T.  Macoun,  of  mixing  kerosene  first  of  all  witn  Hour  and  after- 
wards with  water  by  churning  the  two  together.  This  convenient  plan  is  a  modifi- 
cation of  a  method  proposed  by  Prof.  Close,  of  the  Delaware  Expenment  Station,  in 
which  it  was  shown  that  lime  has  the  power  of  holding  kerosene  in  suspension  a^d 
forming  an  emulsion  which  does  not  separate  for  a  long  time.  Lime  is  not  conveni- 
ently obtainable  in  all  parts  of  Canada,  and  Mr.  Shutt  made  the  valuable  discovery 
that  flour,  which  is  to  be  had  everywhere,  may  be  used  with  equally  good  results  if  the 
emulsion  is  to  be  used  at  once.  This  gives  us,  then,  by  far  the  most  convenient  kero- 
sene emulsion,  when  small  quantities  are  required  for  immediate  use.  Instructions 
for  making  this  new  flour  kerosene  emulsion  are  given  in  the  May  and  June,  1905, 
issues  of  the  '  Canadian  Horticulturist.' 

The  preparation  is  simple.  The  requisite  amount  of  kerosene  is  placed  in  a  dry 
vessel  and  flour  added  in  the  proportion  of  eight  ounces  to  one  quart  of  kerosene. 
It  is  then  thoroughly  stirred  and  two  gallons  of  water  are  added  for  every  quart 
of  kerosene;  the  whole  is  then  vigorously  churned  for  from  two  to  four  minutes,  and 
the  emulsion  is  ready  for  use.  When  required  for  immediate  use,  two  ounces  of  flour 
will  emulsify  one  quart  of  kerosene;  but,  on  standing  n  few  hours,  the  kerosene  will 
separate.  However,  it  has  been  further  found  by  Mr.  Shutt  that,  by  scalding  the  flour 
before  adding  the  kerosene,  an  excellent  emulsion  which  does  not  separate  in  the  least 
plter  one  week,  can  be  prepared  with  two  ounces  of  flour,  by  mixing  the  resulting  paste 
with  one  quart  of  kerosene  and  emulsifying  with  two  gallons  of  water. 

m.  White  Hellehore. — This  is  a  vegetable  poison,  being  the  finely  powdered  roots 
of  Veratrum  album.  It  is  useXul  for  leaf-eating  insects  and  root  maggots.  Although 
very  poisonous  to  insects,  owing  to  the  poisonous  principles  being  soluble,  it  can  be 
safely  used  where  the  arsenites  would  be  dangerous.  It  can  be  applied  as  a  dry  powder 
or  as  a  liquid  mixture,  using  one  ounce  to  two  gallons  of  warm  water. 
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IV.  Insect  Powder  (Pyrethrum,  Buhach), — This  is  another  vegetable  insecticide 
of  special  value,  from  the  fact  that,  although  it  is  extremely  active  in  its  effects  upon 
uearly  all  insects,  it  is  practically  harmless  to  human  beings  and  the  higher  animals. 
It  is  the  pulverised  flowers  of  some  plants  belonging  to  the  genus  Pyrethrum.  It  is 
useful  for  many  household  pests,  as  flies,  mosquitoes  and  wasps,  all  of  which  are 
quickly  aflected,  either  by  having  a  small  quantity  thrown  into  the  air  of  a  room  by 
r'.eans  of  an  insect-gun  or  small  bellows,  or  by  a  small  quantity  (a  teaspoonful)  being 
ignited  and  allowed  to  smoulder.  It  seems  to  have  a  marked  effect  upon  the  breathing 
organs  of  insects.  Where  practicable,  a  dry  application  gives  the  best  results.  If 
mixed  with  four  times  its  weight  of  common  flour,  and  then  kept  in  a  tightly  closed  ves- 
sel for  twenty-four  hours,  the  mixture  will  kill  nearly  all  caterpillars  it  is  applied  to,  and 
in  this  strength  becomes  the  best  remedy  for  the  caterpillar  of  the  Imported  Cabbage 
Butterfly.    It  can  also  be  used  mixed  with  water,  1  oz.  to  2  gallons  cf  water. 

V.  Soap  W ashes. ^The  most  effective  soap  wash  is  made  with  whale-oil  soap,  one 
pound  to  from  four  to  six  gallons  of  water.  The  term  whale-oil  soap  lo  merely  a  trade 
name  for  a  flsh-oil  soap,  made  with  either  potash  or  soda.  The  potash  soaps,  which 
are  the  best,  because  even  strong  solutions  remain  liquid  when  they  cool,  are  soTt  soaps. 
The  soda  soaps  are  hard.  Of  the  two,  the  potash  soaps  are  considered  the  best  to  use 
on  vegetation,  as  well  as  being  more  convenient.  Both  kinds  should  always  be  dis- 
solved in  hot  water. 

When  bought  at  retail  prices,  these  soaps  cost  from  15  to  20  cents  per  pound, 
according  to  the  locality,  but  if  obtained  in  large  quantities,  can  be  got  at  from  3  to  5 
cents  per  pound.  Fifty-pound  kegs  are  supplied  at  5  cents  per  pound.  Two  well 
known  brands  of  potash  soft  soaps  which  have  been  much  used  in  Canada,  and  have 
given  good  satisfaction,  are  those  made  by  W.  H.  Owen,  of  Port  Clinton,  Ohio,  and 
by  Good  &  Co.,  of  Philadelphia,  Pa.  If  thought  desirable,  these  soaps  can  be  made  at 
home;  but  it  is  very  unpleasant  and  dirty  work,  and  it  is  besides  doubtful  whether  such 
good  or  cheap  results  can  be  secured  as  by  buying  from  firms  which  make  a  special 
business  of  manufacturing  soaps  with  only  the  required  amount  of  moisture  and  the 
proper  grade  and  amount  of  potash.  It  has  been  found  in  exx)eriment8  carried  on  at 
Washington  that  what  is  required  for  spraying  purposes  is  a  caustic  potash  and  fish-oil 
>oap,  made  with  a  fairly  good  quality  of  fish-oil,  and  from  which  water  has  been  elimin- 
ated by  boiling,  so  that  it  does  not  exceed  26  or  30  per  cent  of  the  weight  of  the  soap. 
Soaps  made  with  caustic  soda  instead  of  caustic  potash  are  unsuitable  for  spraying 
purposes.  Dr.  J.  B.  Smith,  in  his  circular  No.  6,  *  Whale  Oil  Soap  and  its  Uses,'  says : 
'  Whale-oil,  or  fish-oil,  soap  is  one  of  the  most  reliable  materials  for  use  against  plant- 
lice,  and  generally  against  sucking  insects  which  can  be  killed  by  contact  insecticides. 
It  kills  by  clogging  the  spiracles,  or  breathing  pores,  of  the  insects  and  also  to  some 
extent  by  its  corrosive  action.  The  advantages  of  fish-oil  over  ordinary  laundry  soap 
lie  in  the  greater  penetrating  power,  in  the  fact  that  it  remains  liquid  when  cold,  at 
much  greater  strengths,  and  that  fish-oil  itself  seems  to  be  more  fatal  to  insect  life  than 
other  animal  fats.    A  good  soap  can  be  made  as  follows : — 

Concentrated  potash  lye 3 J  lbs. 

Water 7J  gallons. 

Fish-oil 1    gallon. 

Dissolve  the  lye  in  boiling  water,  and  to  the  boiling  solution  add  the  fish-oil ;  continue 
to  boil  for  two  hours,  and  then  allow  to  cool.     Any  grade  of  fish-oil  will  answer.' 

Whale-oil  soap  may  be  applied  in  the  strength  of  one  pound  in  four  gallons  of 
water  for  brown  or  black  plant-lice,  and  one  pound  in  six  gallons  for  green  plant-lice ; 
warm  water  should  always  be  used  when  dissolving  it. 

Soaps  of  all  kinds  are  very  useful  in  adding  adhesiveness  to  liquid  mixtures  when 
it  is  necessary  to  apply  these  to  such  vegetation  as  cabbages,  turnips,  peas,  &c..  vrliich 
have  their  leaves  covered  with  a  waxy  secretion  which  prevents  water  from  lying  Tipon 
them-  Any  kind  of  soap  will  answer  for  this  purpose,  and  it  may  be  remembered  tha*> 
one  quart  of  soft  soap  is  about  equal  to  one  pound  of  hard  soap. 
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VI.  Carbolic  Acid, — This  fluid  is  very  valuable  as  a  preventive  remedy,  owing  to 
its  permanent  and  characteristic  odour,  which  is  found  to  be  distasteful  to  many  insects. 
A  convenient  form  of  using  it  is  the  Cook  wash,  which  is  so  effective  against  root  mag- 
gots. This  consists  of  boiling  up  one  quart  of  soft  soap,  or  one  pound  of  hard  soap, 
in  a  gallon  of  water.  When  boiling,  add  half  a  pint  of  crude  carbolic  acid.  Boil  for 
a  few  minutes  and  stir  thoroughly.  The  mixture  is  then  ready  to  be  stored  away  for 
future  use.  When  required,  take  one  part  of  this  mixture  by  measure  to  fifty  of  water, 
isnd  sprinkle  or  spray  directly  upon  the  growing  plants  once  a  week  from  the  time  they 
appear  above  ground. 

Carbolized  Plaster,  Sand,  Ashes  or  Sawdust. — This  is  simply  one  pint  of  crude 
carbolic  acid,  well  mixed  with  fifty  pounds  of  land  plaster  or  some  other  diluent. 
It  is  used  dry  by  sprinkling  it  among  plants  to  be  protected,  and  is  said  to  be  very 
efficient  against  flea-beetles,  Strii)ed  Cucumber  Beetle,  &c. 

Vn.  Poisoned  Bordeaux  Mixture, — The  discovery  of  the  great  value  of  Bor^ 
deaux  mixture  as  a  destroyer  of  fungous  diseases  was  soon  followed  by  the  equally 
important  one  that  various  poisons  could  be  mixed  with  it  and  form  a  joint  mixture 
destructive  at  the  same  time  of  fungous  diseases  and  insect  pests.  All  of  the  arseni- 
cal poisons  can  be  mixed  with  the  lime  Bordeaux  mixture,  and  this  practice  is 
now  a  general  one,  when  it  is  necessary  to  protect  crops  against  fungous  diseases  and 
at  the  same  time  to  destroy  insect  enemies.  A  useful  formula  for  making  the 
Poisoned  Bordeaux  Mixture  for  fungi  and  leaf -eating  insects  is  tho  following: — 


POISONED   BORDEAUX    MIXTURE. 

For  Fungi  and  Leaf -eating  Insects, 

Copper  sulphate  (Bluestone) 4  lbs. 

Unslaked  lime 4  lbs. 

Paris  erreen 4  oz. 

•  Water  (1  barrel) 40  gallons. 

Dissolve  the  copper  sulphate  (by  suspending  it  inside  a  wooden  or  earthen  vessel 
containing  4  or  5  or  more  gallons  of  water.)  Slake  the  lime  in  another  vessel.  If  the 
lime,  when  slaked,  is  lumpy  or  granular,  it  should  be  strained  through  coarse  sacking 
or  a  fine  sieve.  Pour  the  copper  sulphate  solution  into  a  barrel,  or  it  may  be  dissolved 
in  this  in  the  first  place;  half  fill  the  barrel  with  water;  dilute  the  slaked  lime  to  half 
a  barrel  of  water,  and  pour  into  the  diluted  copper  sulphate  solution ;  make  the  Paris 
green  into  a  paste  by  adding  a  little  warm  water  and  then  pour  it  into  the  barrel  and 
stir  thoroughly.  The  mixture  is  then  ready  for  use.  (Never  mix  concentrated  milk 
of  lime  and  copper  solution.) 

A  stock  solution  of  copper  sulphate  and  milk  of  lime  may  be  prepared  and  kept  in 
separate  covered  barrels  throughout  the  spraying  season.  The  quantities  of  copper 
sulphate,  lime  and  water  should  be  carefully  noted. 

To  test  Bordeaux  mixture,  let  a  drop  of  ferrocyanide  of  potassium  solution  fall 
into  the  mixture  when  ready.  If  the  mixture  turns  reddish  brown,  i\dd  more  milk  of 
lime  until  no  change  takes  place. 

■  When  spraying  potatoes  for  potato  rot  and  the  Colorado  Potato  Beetle  use  six 
pounds  of  copper  sulphate  and  eight  ounces  of  Paris  green.  Arsenites  hiust  not  be 
npplicd  in  Bordeaux  mixture,  when  this  is  made  with  soda  instead  of  lime,  or  the 
fnliago  will  be  injured. 
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PABT  n. 

I.— INSECTS  INJURIOUS  TO  GRAIN  AND  FODDER  CROPS. 

Hessian  Fly  ' 
(Cecidomyia  destructor.  Say),  Figs.  1,  2,  3. 

Attack. — 111  autumn  two,  three  or  more  small  whitish  maggots  may  be  found  im- 
bedded in  the  crown  of  winter  wheat  or  in  summer  just  above  the  first  or  second  joint 
of  the  stems  of  wheat,  barley  and  rye,  where  they  lie  beneath  the  sheatli  of  the  leaf 
but  outside  the  stem,  from  which  they  suck  the  sap,  causing  the  stem  to  become  weak 
and  fall  over.  When  full  grc  wn  these  maggots  harden  and  turn  dark-brown  and  then 
resemble  small  fiax  seeds.  From  these  in  May  and  June,  and  again  in  August  and  ol 
the  beginning  of  September,  emerge  small  blackish  midges  with  smoky  wings,  which 
measure  about  a  quarter  of  an  inch  across  the  expanded  wings.  The  females  lay  small 
bright  red  eggs  upon  the  inside  crease  of  the  leaves  of  the  growing  plants.  The  eg^s 
ere  deposited  singly  or  in  clusters  upon  the  upper  side  of  the  leaf.  The  young  mag- 
gots as  soon  as  they  hatch,  work  their  way  down  to  the  bases  of  the  leaves  where  they 
remain  until  the  perfect  flies  emerge. 

The  Hessian  Fly  has  been  the  cause  of  enormous  losses  at  different  times  in  many 
parts  of  Canada,  both  to  spring  and  to  fall  wheat  in  western  Ontario  and  the  eastern 
provinces,  and  to  spring  wheat  in  Manitoba  in  1902.  At  the  present  time  there  is 
hardly  any  injury  recorded ;  but  this  dire  enemy  of  the  wheat  grower  may  appear  again 
in  any  season. 

R&medies. —  The  habits  of  the  Hessian  Fly  and  the  best  remedies  to  adopt  arc 
pretty  generally  known  by  wheat  growers  and  with  a  little  more  co-operation  a  great 
dual  might  be  done  to  prevent  the  increase  of  this  most  destructive  enemy  of  our  staph} 
food  crop.    The  best  remedies  are: — 

(1.)  Late  8oxnna. — The  mjst  important  preventive  ren.<edy  is  the  pjstpoiement 
of  the  seeding  of  fall  wheat  until  the  end  of  September,  which  delays  the  appearance  oi 
the  young  plants  until  after  the  flies  of  the  second  brood  are  dead.  At  the  same  time 
special  care  should  be  taken  to  prepare  the  land  as  well  as  possible  for  the  crop,  and  in 
periods  of  excessive  abundance  strips  of  wKeat  may  be  sown  in  Aufifust  to  be  ploughed 
down  again  with  all  their  contained  larvae  by  the  middle  of  September. 

(2.)  Burning  Refuse, — Many  of  the  flax  seeds  of  the  summer  brood  are  carried 
with  the  straw  and  at  threshing  time  fall  with  the  rubbish  beneath  the  machine  or  are 
left  in  the  straw.  All  dust  and  screenings,  therefore,  should  be  carefully  destroyed, 
and  all  straw  and  small  seeds  should  either  be  used  up  during  the  winter  or  burnt 
l)efore  spring. 

(3.)  Treatment  of  Stubbles, — Most  of  the  puparia  of  the  summer  brood  are 
placed  so  low  on  the  stems  that  they  are  left  in  the  stubble  when  the  wheat  is  cut. 
In  Ontario  and  the  eastern  provinces  a  large  proportion  of  these  give  forth  their  flics 
in  August  and  September;  but  some,  and  in  Manitoba  and  the  west  probably  most, 
pass  the  winter  in  the  stubble.  An  effective  way  of  destroying  these  is  to  plough  the 
stubbles  down  deeply  as  soon  after  the  crop  is  cut  as  convenient,  so  as  to  place  the 
insects  so  deep  beneath  the  surface  that  the  delicate  flies,  when  they  emerge,  cannot 
reach  the  surface.  As  most  of  the  puparia  winter  in  the  stubble,  the  burning  over  of 
Vrheat  fields,  which  for  the  purpose  have  been  cut  rather  high,  will  probably  prove  the 
most  convenient  remedy  for  this  insect  in  Manitoba,  where  there  is  only  one  brood. 
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(4.)  Fertilizers. — When  a  crop  of  fall  wheat  is  only  lightly  infested,  it  is  some- 
times possible  to  stimulate  the  growth  of  the  plants  in  spring  by  making  a  light  appli- 
cation (^so  as  not  to  cost  too  much)  of  some  quick  acting  special  fertilizer  such  cis 
nitrate  of  soda. 

The  Joint  Worms 
(Jsoaoma  sp.)>  Fig.  4. 

Attack, — Very  small,  slender,  footless  grubs,  one-eighth  of  an  inch  in  length,  of  i 
pale-yellow  colour,  with  dark  brownish  jaws.  As  many  as  five  to  twelve  of  these  may 
be  found  occupying  cells  in  a  more  or  less  apparent  swelling  or  gall  on  the  straw  or  in 
ihe  leaf  sheaths  of  wheat,  rye  and  barley,  generally  a  little  above  the  first  or  second 
joint  from  the  root.  Most  of  the  larvsa  winter  inside  the  galls,  but  a  few  transform 
«ind  appear  as  flies  in  late  autumn.  The  perfect  insect  is  a  tiny  black  four- winged  fly, 
only  about  pne-tenth  of  an  incu  in  length,  with  clear  transparent  wings  and  pale  legs. 

There  are  probably  more  species  than  one  belonging  to  the  genus  Isosoma  whicn 
attack  tho  small  grains  in  Canada,  i.  tritici.  Fitch,  and  /.  hordei,  Harr.,  have  been 
reared.  These  injuries  appear  to  be  of  rare  occurrence  but  have  sometimes  been  ser- 
ious in  certain  localities.    All  recorded  occurrences  have  been  of  short  duration. 

Remedies, — There  is  apparently  only  one  brood  of  the  Joint  Worms  in  Canada; 
and,  as  they  pass  the  winter  in  the  straw,  for  the  most  part  so  near  to  the  ground  thai 
a  large  proportion  of  the  larva3  are  in  the  stubble  left  on  the  fields,  they  can  be  largely 
reduced  in  numbers  by  burning  over  the  stubble  or  by  ploughing  it  down  deeply.  Tho 
broken  off  hardened  pieces  of  straw  which  become  separated  in  threshing  and  cleaning 
should  be  carefully  gathered  and  burnt.  Sometimes  no  apparent  galls  are  forme  j, 
merely  slight  swellings  with  a  hard,  thickened  condition  of  the  straw  representing  the 
galls.  These  portions  break  off  in  threshing  and  many  are  carried  through  with  the 
grain.  Straw  from  an  infested  crop  should  be  got  out  of  the  way,  either  by  feeding 
or  burning  before  the  ensuing  spring. 

Prof.  F.  M.  Webster,  of  Washington,  D.  C,  who  has  made  a  special  study  of  these 
insects,  and  who  is  not  only  an  expert  entomologist  but  also  a  practical  farmer,  re- 
commends a  regular  rotation  of  crops  and  the  mowing  down  of  all  grasses  along  the 
borders  of  fields  and  waste  places  in  June,  as  well  as  keeping  up  the  fertility  of  the 
soil,  so  as  to  produce  a  healthy  vigorous  growth,  whioh  will  discourage  egg  laying  by 
Ihe  female  flies. 

The  Greater  Wheat-stem  Maggot 
(Meromyza  americana.  Fitch),  Fig.  5. 

Attack. — A  short  time  before  wheat,  barley  and  some  grasses  should  be  ripe,  the 
ear  and  top  portion  of  the  stem  turn  white,  causing  an  injury  which  has  been  called 
Silver-top'  and  *  Dead-heads.'  Upon  examination,  thestem  willbefouud  to  be  severed 
hnd  consumed  just  above  the  top  joint  by  a  slender  transparent  green  maggot,  one 
quarter  of  an  inch  in  length,  pointed  at  one  end,  and  having  black  homy  mouth  parts. 
When  full-fed,  this  maggot  works  up  to  the  upper  portion  of  the  sheath  and  changes  to 
a  S'ightly  flattened  clear  glassy-green  puparium  from  which  the  fly  emerges  about 
the  end  of  July  or  during  August.  The  perfect  insects  are  active  little  greenish-yellow 
flies,  one-fifth  of  an  inch  in  length  with  shining  green  eyes  and  three  dark  stripes 
extending  down  the  back.  The  hind  thighs  are  much  thickened,  and,  when  the  fly  's 
at  rest,  the  fore  part  of  the  body  is  raised. 

There  is  some  doubt  as  to  the  number  of  broods  which  ordinarily  occur  in  a  year, 
but  close  ohservation  in  1889  showed  three  distinct  1  rcods.  Perfect  flies  of  the  first 
brood  which  had  wintered  over  as  Irrvae  in  winter  wheat  and  grasses,  were  found  in 
considerable  numbers  in  the  beginning  of  June.     These  laid  eggs  in  the  root  shoots 
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and  in  the  stems  of  wheat,  barley  and  rye,  as  well  as  in  some  grasses.  The  flies  from 
these,  the  second  brood,  emerged  at  the  end  of  July  and  through  August,  and  laid 
Iheir  eggs  upon  volunteer  fall  wheat  and  barley,  theiiies  coming  to  maturity  in  Septem- 
ber and  then  laying  their  eggs  on  fall  wheat  and  wild  grasses.  Larva;  from  this  brood 
were  also  found  half -grown  in  large  numbers  in  the  roots  of  volunteer  barley  in  th> 
middle  of  September.  The  empty  egg  shells  from  which  the  larvse  had  hatched, 
were  found  adhering  to  the  first  leaf  of  infested  plants  and  the  central  leaf  was  dead, 
making  it  an  easy  matter  to  detect  the  injured  plants.  Flies  taken  at  the  end  of  Sept- 
ember may  possibly  have  been  belated  specimens  of  the  second  brood  of  larvas.  It  is 
thought  by  some  that  there  are  only  two  regular  broods  of  this  insect  in  Canada,  and 
this  may  possibly  be  the  case;  but  the  chief  injury  by  this  insect  is  done  to  fall  wheat 
fields  in  autumn  and  to  the  root  shoots  of  spring  sown  grain  by  the  larvce  which  come 
from  eggs  laid  by  the  flies  which  emerge  from  the  over- wintering  brood. 

The  Greater  Wheat-stem  Maggot  is  an  insect  which  has  a  wide  range  of  distribu- 
tion and  is  abundant  at  any  rate  from  the  Atlantic  coast  to  the  Eocky  Mountains, 
and  possibly  occurs  right  through  to  the  coast.  The  natural  food  plant  is  most  prob- 
ably wild  grasses. 

Remedies. — (1)  The  collection  (hand  picking)  of  the  conspicuous  Silver- tops  :is 
soon  as  they  appear  in  the  field.  (2.)  Treatment  of  volunteer  crops.  It  lins  been 
found  that  the  flies  which  emerge  in  summer  lay  very  freely  upon  any  young  plants 
which  may  spring  up  in  fall  wheat  and  barley  fields  directly  after  these  crops ^re  reaped. 
Harrowing  figMo  inmiediately  after  harvest  would  encourage  the  growth  of  a  volunteer 
crop  ui)on  wnich  eggs  would  be  laid;  and  this  could  be  ploughed  down  before  Septem- 
ber. As  the  flies  begin  to  emerge  late  in  July,  strips  of  wheat  or  barley  sown  near 
infested  fields  would  act  as  an  alluring  bait  to  attract  females  to  lay  their  eggs.  The 
succulent  young  plants  would  probably  be  more  attractive  than  wild  gp-asses  at  that 
time  and  would  also  be  in  advance  of  any  volunteeif  crops.  These  strips  should  be 
ploughed  under  in  August  to  destroy  the  half-grown  larvae.  This  probably  would 
prove  the  most  effective  means  of  checking  this  insect.  (3)  Late  sowing.  It  has 
been  found  that  fall  wheat  sown  after  the  25th  September  was  much  less  attacked  by 
this  insect  than  that  which  was  sown  at  the  ordinary  time. 


The  Lesser  Wheat-stem  Maggot 
COscinis  carbonaria,  Loew). 

Attach. — Small  yellowish- white  legless  maggots,  J  of  an  inch  in  length,  found  in 
autumn  destroying  the  bases  of  the  shoots  of  grasses  and  fall  wheat.  Also  occurring 
in  spring  wheat  and  grasses  in  June,  attacking  the  young  root  shoots,  close  to  the 
ground.  The  two  small  black  hook-like  jaws  are  distinctly  visible  and  the  last  divi- 
sion of  the  body  bears  two  little  knob-like  processes.  The  puparium  is  found  where  the 
larv83  have  fed,  and  is  pale  chestnut  brown.  The  two  knobs  at  the  end  of  the  body 
are  still  conspicuous.  The  fly  is  shining  black  and  very  small,  large  specimens  being 
only  1-15  of  an  inch  in  length.  The  underside  is  pale  green,  the  legs  are  partly 
yellow  and  the  fly  is  extremely  active. 

This  is  the  same  insect  as  has  been  treated  of  in  my  former  reports  under  the 
name  of  the  American  Frit  Fly  (Oscinis  varidbilis,  Loew).  Prof.  F.  M.  Webster  hav- 
ing kindly  examined  my  specimens  collected  in  1890,  when  a  serious  outbreak  occurred 
in  central  Canada,  informs  me  that  they  are  undoubtedly  Oscinis  carbonaria,  for 
which  he  proposes  the  appropriate  name  of  the  Lesser  Wheat-stem  Maggot.  The 
differences  between  this  and  0.  variabilis  (which  is  now  called  0.  soror,  Macq.,)  are 
slight. 

The  life  histories  of  the  two  Wheat-stem  Maggots  are  similar,  and  the  san^.e 
remedies  arc  applicable  for  both. 
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Remedies, — ^In  a  general  way,  the  remedies  which  are  recommended  for  the  Hes- 
sian Fly,  will  answer  for  both  of  the  Wheat-stem  Maggots.  Particular  attention 
should  be  given  to  volunteer  crops,  and  a  regular  short  rotation  of  crops  should  be 
adopted  in  districts  where  these  Hies  appear.  As  both  the  Wheat-stem  Maggots  breel 
largely  in  wild  grasses,  the  burning  over  of  grass  lands,  except  timothy,  which  for- 
tunately is  not  attacked,  and  all  waste  places,  will  oflFer  much  protection.  This  should 
be  done  in  winter  or  early  spring.  Prof.  Webster  also  draws  special  attention  to  the 
value  of  late  seeding  of  fall  wheat. 

The  Wheat  Midge 
{Diplosis  triticij  Kirby).' 

Attack, — When  wheat  is  in  blossom  in  the  month  of  June,  minute  yellow  m.idges 
with  black  eyes  may  be  found,  particularly  towards  evening,  liying  over  the  holds  and 
laying  eggs  in  the  horets  of  the  ears  of  wheat.  These  eggs  in  about  a  week  hatch  into 
omall  reddish-orange  maggots,  which  sometimes  to  the  number  of  ten  or  twelve  lie 
inside  the  chaff  and  suck  tne  juices  from  the  swelling  kernel.  When  mature,  they  leave 
the  ears  of  wheat  and  penetrate  about  an  inch  beneath  the  surface  of  the  ground,  where 
they  spin  tiny  cocoons,  inside  which  they  remain  normally  until  the  following  spring, 
when  the  perfect  midges  emerge.  Under  special  circumstances,  however,  some  of  the 
flies  appear  in  late  summer  and  lay  their  eggs  upon  volunteer  wheat  or  the  young  fall 
wheat. 

It  is  many  years  since  the  Wheat  Midge,  which  i?  generally  known  by  farmers 
and  millers  as  *  the  weevil,'  has  been  the  cause  of  much  loss  in  the  wheat  crop  of  the 
Dominion.  Fifteen  years  ago  the  losses  were  enormous;  but,  just  when  it  seemed  at 
its  worst,  it  suddenly  disappeared  entirely  and  since  that  time  has  not  been  the  cause  of 
widespread  injury.  There  have  been  occasional  outbreaks,  as  in  the  Niagara  district 
in  1898  and  last  year  in  the  fertile  Chilliwack  district  of  the  Fraser  River  valley,  B.C.. 
where  it  was  estimated  that  in  some  fields  fully  half  the  crop  was  destroyed. 

Remedies. — The  remedies  for  the  Wheat  Midge  dei)end  largely  upon  the  way  it 
passes  the  winter.    The  methods  which  have  given  the  best  results  are  as  follows : — 

'    (1)  Deep  ploughing  directly  the  crop  is  carried,  so  as  to  bury  the  larvae  so  deep- 
that  the  flies  cannot  work  their  way  out  through  the  soil. 

(2)  The  burning  of  all  chaff,  dust  or  rubbish  known  as  '  screenings '  or  '  tail- 
ings '  from  beneath  the  threshing  machines,  as  these  contain  many  of  the  larva  which 
are  carried  with  the  crop.  If  fed  to  chickens  or  domestic  animals,  this  should  be  done 
m  a  place  where  none  of  the  puparia  can  escape  destruction. 

(3)  Clean   farming,   including   the   cutting  of   all   grasses    along  the  edges   of 
fields  and  the  ploughing  down  of  all  volunteer  crops  found  in  wheat  fields  before  winter 
K.ets  in,  so  as  to  destroy  an  autumn  brood  where  one  exists. 

(4)  The  cultivation  of  such  varieties  of  whent  as  experience  has  shown  are  least 
r.flected  by  this  insect. 

The  Western  Wheat-stem  Sawfly 
(Cephus  occidentalis,  Riley  &  Marlatt),  Fig.  6. 

Attack, — Slender  white  grubs  found  inside  stems  of  wheat  which  have  fallen  down 
just  before  it  ripens.  The  head  is  rounded,  yellowish;  mandibles  darkened.  Body 
rwollen  at  the  first  two  joints  after  the  head  and  tapering  slightly  to  the  end  of  tha 
body,  where  there  is  a  short  blunt  tubercle  with  a  dark  hard  tip.  When  full-grown 
these  grubs  are  nearly  half  an  inch  in  length,  and  by  this  time  each  one  will  have 
hored  through  all  or  most  of  the  knots  in  the  stems  of  wheat  in  which  they  are,  leavin?; 
a  discoloured  tunnel  extending  from  the  top  joint,  down  to  the  root,  where,  when 
mature,  after  partially  gnawing  through  the  stem,  they  spin  thin  transparent  cocoon» 


17 

in  which  they  pass  the  winter  and  change  to  pupsB  the  following:  June.  From  these 
emerge,  about  mid-summer,  black  shining  four-winged  sawflies  about  one-third  of  an 
inch  in  length,  banded  and  spotted  with  yellow.  These  flies  lay  their  eggs  in  the 
young  wheat,  just  as  the  ears  are  appearing  from  the  sheath,  and  the  larvse  hatch  very 
soon,  coming  to  full  growth  by  the  end  of  August,  when  the  attack  is  usually  noticed 
by  farmers  from  the  number  of  straws  whi^h  fall  down  or  break  olf,  owing  to  the 
JarvfiB  having  crnawed  away  some  of  the  inside  substance  of  the  straw  so  as  to  cut  a 
ring  all  round  it  before  spinning  their  cocoons. 

For  several  years  a  wheat-stem  sawtly  has  occurred  intermittently  at  various  anl 
widely  separated  localities  in  Manitoba  and  the  North-west  Territories,  and  has  some- 
times been  the  cause  of  so  heavy  a  loss  as  one-quarter  of  the  crop,  but  usually  much 
has  than  that.  It  was  at  first  supposed  that  this  insect  was  the  same  species  as  was 
treated  of  in  1889  by  Professor  Comstock  (Cornell  University,  Coll.  of  Agric.  Bull. 
11)  as  the  European  Cephus  pygmwas,  L.  which  appeared  suddenly  at  Ithaca,  New 
York,  in  1889  and  then  disappeared  entirely  and  has  not  since  been  observed  there. 
Under  the  name  of  C,  pygmoBus^  I  have  Deferred  to  the  Western  Wheat-stem  Saw-fly  in 
previous  publications;  but,  specimens  of  our  North-western  insect  have  recently 
through  the  kindness  of  Professor  A.  D.  McOillivray  been  identified  as  Cephus  occl- 
Jentalis,  The  diiferences  in  the  markings  of  the  two  species  are  very  slight  and  are 
pIso  variable.  The  habits  of  the  two  insects  are  identical.  It  seemed  more  probable 
that  the  species  which  gives  trouble  in  our  western  wheat  fields  would  prove  to  be  a 
native  species  which  had  spread  from  wild  g^rasses,  than  that  a  European  species  should 
have  been  introduced  into  the  West  without  appearing  at  intervening  points.  Larvaj 
of  two  different  species  of  Cephus  have  been  observed  in  the  stems  of  wild  grasses  ir* 
Manitoba;  and  it  can  hardly  be  doubted  that  one  of  these  is  the  same  as  has  injured 
wheat  from  time  to  time  in  the  same  districts.* 

Remedies. — As  most  of  the  insects  pass  the  winter  in  the  base  of  the  straw,  all 
stubble  should  be  burnt  over  in  autumn  or  spring,  or  should  be  ploughed  down  deeply 
before  the  middle  of  June,  so  as  to  make  it'  impossible  for  the  flies  to  work  their  way 
up  to  the  surface.  Stubble  fields  left  for  summer-fallowing  should  be  turned  down 
early  in  June ;  and,  should  the  insect  at  any  time  become  more  destructive  than  it  ha<? 
in  the  past,  early  summer-fallowing  should  be  practised  every  other  year.  Some  of  the 
cocoons  are  spun  high  enough  up  in  the  straw  to  be  cut  by  the  binder;  therefore,  all 
straw  from  an  infested  field  which  has  not  been  fed  by  spring,  should  be  burnt. 

The  Grain  Aphis 
(Nectarophora  granaria,  Kirby;  &c.),  Fig.  7. 

Attack. — Green,  yellow,  reddish,  or  dark-coloured  plant-lice,  sometimes  occurring 
in  large  numbers  upon  the  heads  and  leaves  of  wheat,  oats,  barley  and  rye,  weakening 
the  plants  and  preventing  the  kernels  from  filling  as  well  as  they  should.  These  plant- 
lice  generally  disappear  suddenly  just  as  the  grain  is  beginning  to  change  colour,  be- 
ing as  a  rule  destroyed  by  their  many  parasitic  and  predaceous  enemies  before  much 
harm  is  done  to  the  crop. 

It  is  probable  that  there  are  two  or  three  species  of  plant-lice  which  attack  grain 
as  described  above.  It  is  known  that  some  broods  of  several  species  feed  upon  one 
class  of  plants  during  part  of  their  lives  and  upon  grasses  of  various  kinds  at  other 
periods  of  their  existence.  Some  of  these,  as  the  Apple  Aphis,  occasionally  may  be 
found  upon  the  small  grains  and  grasses.  It  is  convenient  to  speak  of  all  these  kinds 
occurring  upon  grain  crops  under  the  name  of  Grain  Aphis. 

Remedy. — So  far,  no  treatment  has  been  discovered  for  controlling  plant-lice 
when  on  grain  crops ;  but  fortunately  they  seldom  affect  the  output  to  any  considerable 


*  Sin-ce  the  &bove  was  wfitten,  Mr.  Norman  Crldd'Ie  has  reared  the  species  in  some  numbers 
from  steams  of  Agropyrum  caninum,  a  common  wild  Rrass  In  the  West. 

6^—2 


18 

extent.  The  Apple  Aphis  (Aphis  mali.  Fab.)  frequently  develops  into  a  serious  enemy 
of  young  fall  wheat;  and,  as  this  insect  passes  the  winter  as  an  egg  upon  the  twigs 
of  apple  trees,  the  regular  spraying  of  apple  orchards  with  kerosene  emulsion  (Remedy 
2),  would  not  only  clear  those  trees  of  a  serious  enemy,  hut  also  to  a  large  measure 
protect  the  fall  wheat  of  the  following  season.  A  similar  alternation  of  generations  takes 
place  in  the  case  of  the  Hop  Aphis,  which  passes  the  winter  in  the  egg  state  on  plum 
trees,  from  which  a  winged  brood  of  the  plant-lice  the  following  summer  migrates  back 
again  to  their  summer  quarters  on  the  hop.  Spraying  the  plum  trees  during  the 
winter  reduces  largely  the  occurrence  of  Hop  Aphis  later  in  the  year. 

WlREWORMS 

(Larvfie  of  Click  Beetles,  Elateridce.) 

Attack, — Slender,  cylindrical,  yellowish  or  reddish-brown,  tough  and  shining  grubs 
with  flattened  heads  and  dark  jaws.  These  grubs  have  only  three  pairs  of  legs  on  the 
three  segments  following  the  head  and  a  single  short  sucker-like  foot  in  the  middle  of 
the  last  segment,  beneath.  When  full  grown  they  are  about  an  inch  long  and  only 
about  1-12  of  an  inch  wide.  With  these  will  be  found  many  specimens  in  spring  of 
about  just  half  the  size  of  the  larger  ones.  Wireworms  occur  most  frequently  in  low 
t round  and  attack  the  roots  of  almost  all  plants,  but  particularly  young  wheat  and  corn 
just  as  it  is  coming  up.  They  also  bore  into  the  tubers  of  potatoes  in  autumn.  This 
injury  is  most  frequent  on  land  whieh  has  been  for  several  years  in  sod,  and  the  attack 
is  most  severe  in  the  second  season  after  the  sod  has  been  ploughed  down. 

Wireworms  are  the  grubs  of  a  large  family  of  'beetles  known  as  Click-beetles, 
easily  recognized  by  their  power  of  snapping  their  necks  with  a  click  with  such  force 
as  to  spring  up  into  the  air  if  they  fall  on  their  backs.  These  beetles  are  many  of  them 
dark  brown  in  colour,  of  an  elongated  oval  form,  about  three  times  as  long  as  broad, 
and  tapering  to  the  end  of  the  body.  The  eggs  are  laid  in  summer  about  the  roots  of 
grasses  and  weeds,  and  the  larvae  of  most  species  take  two  years  to  come  to  full  growth. 
They  change  to  pupaj  inside  cells  in  the  ground  in  July,  and  to  perfect  beetles  about 
three  weeks  later  in  August.  Most  of  these  beetles,  like  the  May  Beetles,  remain  in 
their  pupal  cells  until  the  following  spring  before  emerging. 

Remedies, — Agricultural  metliods  are  the  only  ones  that  have  been  of  much  avail. 
The  wireworms  which  are  injurious  to  the  farmer  are  particularly  those  which  feed 
on  the  roots  of  grasses.  When  sod  is  ploughed  down,  the  larvas  during  the  first  year 
feed  for  the  most  part  on  the  decaying  grass  and  its  roots.  Those  in  their  second  year 
of  growth  change  to  beetles  in  the  first  year,  and  do  little  harm,  as  they  have  had 
plenty  of  food  in  the  decaying  sod  without  attacking  the  crop;  but  the  young  larvae 
which  w^ere  only  half  grown  when  the  sod  was  broken,  attack  the  crop  of  the  following 
year,  because  there  is  nothing  else  on  the  land  for  them  to  eat.  It  has  been  found 
that  barley  and  rye  are  less  attacked  than  any  others  of  the  small  grains,  and  also  that 
clover  is  little  injured.  Those  early  maturing  grains  are,  therefore,  hotter  suited  as  a 
crop  for  the  second  season  after  sod,  because  the  land  can  be  ploughed  immediately 
after  they  are  harvested,  and  thus  the  pupse  and  the  freshly  formed  and  still  soft 
beetles  are  disturbed  in  their  pupal  cells,  and  many  of  them  destroyed.  Clover  may  be 
sowed  in  spring  with  either  of  these  crops,  and  either  ploughed  down  with  the  stubble 
in  September  or  left  on  the  land  until  the  following  autumn,  when  the  land  should 
be  ploughed  as  soon  as  there  is  a  good  growth  after  the  first  cutting.  A  short  rotation 
in  which  land  is  not  left  in  grass  for  more  than  two  years,  will  to  a  large  measure 
prevent  the  ravages  of  wireworms.  Prof.  S.  A.  Forbes  recommends  ploughing  down 
sod  in  autumn  and  sowing  to  fall  wheat  or  rye,  with  clover  on  these  in  the  spring,  the 
clover  to  be  left  for  two  years  and  then  followed  by  com  or  roots.  Some  farmers  have 
obtained  good  results  in  clearing  land  of  wireworms  by  ploughing  twice  in  the  same 
autumn,  the  first  time  in  August,  the  land  to  be  well  harrowed  a  week  later,  and  then 
cross-ploughed  in  September. 
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Extensive  experiments  made  by  Prof.  Forbes  in  Illinois  and  Prof.  Slingerland  in 
New  York,  showed  the  uselessness  of  many  recommended  remedies,  such  as  coating 
seed  grain  of  all  kinds  with  poison,  the  surface  application  of  salt  and  other  chemi- 
cals, and  even  of  a  clean  fallow  to  stare  the  wireworms  out. 


White  Orlbs 
(Lachnosterna  fusca,  Froh. ;  &c.).  Fig.  10. 

Attach. — White  Grubs  are  the  larvae  of  the  May  Beetles  or  June  Bugs,  so-called 
from  their  great  abundance  in  May  and  June,  when  they  may  be  found  in  large 
numbers  flying  around  trees  and  bushes,  sh/^wing  particular  preference  for  certain 
kinds,  a?  w^illows,  oaks,  ashes,  plums,  raapies  and  lilacs.  The  eggs  are  <Ieposited  in  tlie 
ground,  one  to  three  inches  below  the  surface,  and  hatch  in  from  ten  to  eighteen  days. 
The  larvae  feed  on  roots  during  the  remainder  of  the  season  and  burrow  very  deeply 
into  the  ground  as  winter  approaches,  returning  again  the  following  spring  and  doing 
a  great  deal  of  harm  by  eating  the  roots  of  grasses  and  many  other  kinds  of  plants, 
particularly  com  and  potatoes,  their  injuries  being  most  noticeable  in  the  second  year 
after  sod  has  been  ploughed  down.  It  is  claimed  by  Dr.  S.  A.  Forbes  that  a  second 
winter  and  summer  is  passed  as  a  larva  and  that  the  grubs  do  not  change  to  pupae  till 
June  and  July  of  the  third  season,  the  perfect  beetles  issuing  from  the  pupae  two  '.r 
three  weeks  afterwards,  but  passing  the  third  winter  in  the  pupal  cells  and  emerging 
the  following  June.  Thus  three  full  years  are  consumed  from  the  time  the  eggs  are 
laid  until  the  perfect  beetles  appear. 

Remedies, — Unfortunately,  there  are  no  measures  which  can  be  depended  upon 
for  the  destruction  of  White  Grubs  in  most  crops ;  but  as  the  eggs  are  laid  mainly  in 
grass  lands,  land  which  has  been  in  sod  for  several  years  should  not  be  planted  to 
corn  or  potatoes,  the  second  year  after  breaking.  The  first  year  the  grass  which  is 
ploughed  down  to  a  large  measure,  feeds  any  grubs  which  may  be  in  the  ground;  and, 
as  pigs  are  particularly  fond  of  these  grubs,  a  crop  such  as  rape  or  turnips  may  be 
sown  with  advantage  and  the  field  turned  into  a  hog  pasture,  when  the  pigs  will  not 
only  feed  on  the  crop,  but  hunt  out  many  of  the  grubs  in  the  soil.  It  is  claimed  that 
these  animals  will,  in  the  course  of  a  few  weeks,  completely  clear  a  badly  infested  turf. 
On  account  of  the  depth  to  which  the  grubs  burrow  before  winter,  these  crops  should 
be  fed  off  before  the  first  frosts.  Clover,  it  has  been  particularly  noticed,  is  seldom 
attacked  by  White  Grubs;  therefore,  this  crop  becomes  of  special  value  for  growing 
on  land  which  it  is  intended  to  use  for  corn  or  potatoes  the  following  year.  When 
as  is  sometimes  the  case.  White  Grubs  appear  in  large  numbers  in  meadows,  this  fact 
is  manifested  by  the  dying  of  the  grass  in  large  patches.  If,  on  examination^,  rt:he 
grubs  are  noticed,  pigs  should  be  at  once  turned  in,  and  before  autumn  the  patches 
renovated  with  fresh  seed. 

Leaving  land  under  grass  for  several  years  gives  opportunities  for  White  Grubs 
to  increase;  hence  a  short  rotation  in  which  clover  follows  grass  or  Ls  grown  at  short 
intervals,  will  prevent  the  increase  of  these  insects.  In  this  special  rotation  the  small 
grains  should  follow  clover  before  com  or  potatoes.  The  collection  of  the  perfect 
beetles  by  beating  trees  at  night  time  has  sometimes  been  practised  with  advantage,  and 
a  flock  of  poultry  following  a  plough  in  infested  fields  it  is  claimed  has  done  good 
work. 

When  May  Beetles  attack  fruit  trees  or  are  found  abundantly  on  other  trees, 
spraying  the  foliage  with  arsenical  poisons  will  destroy  large  numbers,  or,  as  they  are 
much  attracted  by  lights,  the  beetles  may  be  killed  in  lantern  traps  by  placing  lanterns 
in  large  pans  of  water  with  coal  oil  on  the  surface. 

When  White  Grubs  are  found  destroying  lawns  some  good  may  be  done  by  spray- 
ing the  grass  freely  with  kerosene  emulsion  (Remedy  2)  and  washing  it  in  with  water. 

52—2} 
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Cutworms  in  Grmn,  Fig.  8. 

Different  kinds  of  cutworms  attack  grain  crops  during  the  spring  and  sometimes 
eat  them  bare.  They  seem  to  be  most  numerous  where  weeds  have  been  allowed  pos- 
session of  the  land  during  the  previous  autumn.  The  species  which  has  been  most 
frequently  detected  feeding  upon  the  small  grains  is  the  Bed-backed  Cutworm  (Para- 
grotis  ochrogaster,  Gn.)-  Two  other  speeies,  however,  when  they  occur,  are  much  more 
difficult  to  reach,  because  they  feed  chiefly  upon  roots  and  work  almost  entirely  beneath 
the  surface.  These  are  the  Glassy  Cutworm  (Hadena  devastatrix.  Brace),  and  the 
Yellow-headed  Cutworm  {Hadena  arctica,  Bdv.)-  These  are  of  a  dirty  whitish  colour, 
very  similar  in  general  appearance,  but  the  former  has  a  reddish-brown  head,  and  the 
body  is  tinged  with  bluish  green,  while  the  Yellow-headed  Cutworm  has  a  smoky-gray 
body,  and  the  head  and  neck-shield  are  tawny-yellow.  The  crops  most  attacked  by 
these  cutworms  are  oats,  wheat,  corn,  and  grass  in  meadows. 

Remedies, — When  grain  is  found  to  be  attacked  by  cutworms  the  fields  should  at 
once  be  examined  to  discover  if  possible  what  species  is  at  work.  If  the  cutworms  are 
of  a  surface-fesding  kind,  like  the  Bed-backed  Cutworm,  they  may  frequently  be  con- 
trolled with  comparative  ease  by  scattering  poisoned  bran  lightly  through  the  grain, 
near  the  spots  where  the  caterpillars  are  most  numerous,  or  ahead  of  them,  when  they 
are  so  numerous  as  to  have  assumed  the  marching  habit.  (See  page  30.)  If  land  is 
systematically  kept  clear  of  weeds  in  autunm,  there  will  seldom  be  trouble  from 
cutworms  in  the  crop  of  the  following  year.  Prairie  or  sod  land  which  is  to  be  broken 
for  seeding  the  next  year  should  be  fed  off  as  late  as  possible  or  mowed  before  break- 
ing. In  this  way  the  female  moths  will  not  be  attracted  to  the  tall  vegetation  on  such 
lands  when  laying  their  eggs. 

The  Corn  Worm 
(Helioihis  armiger,  Hbn.),  Fig.  35. 

From  time  to  time  complaints  are  received  from  various  parts  of  the  country  of 
more  or  less  injury  to  sweet  ccTn  in  autumn  by  the  caterpillar  of  a  noctuid  moth 
v.'hich  is  known  by  various  papular  names.  It  is  what  Professor  Lugger  called  the 
Sweet- Corn  Moth,  or  Tassel  Worm,  in  Minnesota,  and  is  aUo  the  same  as  the  notorious 
southern  '  Boll  Worm '  of  the  cotton,  to  which  crop  it  frequently  does  great  damage 
iind  for  which  it  has  been  found  very  ditHcult  to  lind  a  practical  remedy.  The  name 
of  widest  use  is  the  Corn  Worm,  although  its  injuries  in  Canada  are  not  confined 
to  Indian  corn,  for  the  caterpillars  have  also  been  found  boring  into  the  fruit  of 
Icmatoes  and  attncking  many  other  plants.  There  is  but  one  brood  in  the  year  i:i 
Canada,  the  caterpillars  o(  curing  in  autumn  and  the  moths  from  thcvse  emerging  the 
h  llowing  summer.  The  worst  injury  by  this  insect  in  Canadian  crops  is  to  the  cobs 
of*  sweet  corn,  because  the  work  of  the  caterpillars  Tenders  the  ears  unsightly  and  dis- 
coloured so  as  to  be  unfit  for  the  table. 

Remedies. — Unfortunately  this  is  a  very  difficult  insect  to  keep  in  check.  When 
it  attacks  com,  as  described  above,  it  is  seldom  noticed  until  a  considerable  amount 
of  harm  has  been  done.  Where  the  caterpillars  are  troublesome  regularly  every  year, 
p'rowers,  it  is  claimed,  get  into  the  way  of  recognizing  at  a  glance,  ears  which  ar».^ 
infested,  by  the  discoloration  of  the  silk  earlier  than  is  natural  in  perfect  ears.  As 
soon  as  an  infested  ear  is  discovered,  the  leaves  of  the  husk  are  pulled  back  and  the 
caterpillars  destroyed  by  hand.  Where,  as  in  Canada,  it  is  only  at  long  intervals  thnt 
harm  is  done  in  any  one  place,  corn  growers  are  taken  by  surprise,  and  the  injury  is 
done  before  it  is  noticed.  It  i.**  claimed  that  many  of  the  moths  may  be  taken  in 
lantern  traps  consisting  of  a  lamp  standing  in  an  open  T>an  containing  water  with  a 
little  coal  oil  on  top  of  it.  Any  one,  therefore,  who  knew  the  appearance  of  the 
msect,  upon  recognizing  the  moths  in  years  of  great  abundance  flying  around  lights 
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ai  night,  might  place  lantern  traps  as  described  above  in  his  crop,  and  thus  prevent 
future  loss;  but  this  insect,  like  many  others  which  appear  in  an  intermittent  manner, 
will  always  be  a  source  of  trouble.  On  fields  where  a  crop  of  corn  is  known  to  have 
been  attacked  by  the  Corn  Worm,  the  old  stems  should  be  removed  from  the  field  as 
hoon  as  the  crop  is  gathered,  and  the  land  ploughed  deeply  in  autumn  so  as  to  break 
up  the  cocoons  and  expose  the  pupse  to  the  weather  and  their  various  enemies  among 
ihe  small  birds  and  mammals. 


Grasshoppees  or  Locusts, 
Figs.  11,  12,  13,  14. 

Attack. — Grasshoppers,  or  locusts,  sometimes  naultiply  e-iormously,  especially  dur- 
ing a  dry  season  following  another  of  the  same  character.  They  then  become  ver\' 
destructive  to  grain  and  other  crops.  Most  of  the  injurious  species  pass  the  winter 
in  the  egg  state.  The  females  deposit  their  eggs  in  the  ground  in  *  pods,'  or  masses,  of 
about  thirty  or  more  cemented  together  by  a  mucous  fluid.  The  young  grasshoppers 
are  wingless  and  can  only  travel  by  hopping,  but  after  several  moults  they  acquire 
wings  and  are  able  to  move  freely  from  place  to  place,  some  species,  especially  the 
voracious  so-called  Rocky  Mountain  Locust  {Melanophis  spretuSj  Ubler),  being  able 
to  fly  long  distances.  The  species  is  found  only  in  the  West.  It  is  about  one  and  a 
quarter  inches  long,  from  the  head  to  the  tips  of  the  closed  wings.  Another  migratory 
and  destructive  species,  rather  smaller  in  size,  is  the  Lesser  Migratory  Locust  (M. 
atlanis,  Eiley).  This  latter  is  much  more  generally  distributed  throughout  the  con- 
tinent. 

Several  non-migratory  locusts  have  in  some  years  appeared  in  destructive  num- 
bers, as  the  Red-legged  Locust  (M.  femur-ruhrum,  DeG.)  and  the  Two-Striped  Locust 
(M.  hivittatiis.  Say),  in  all  parts  of  Canada.  In  the  We? t,  Packard's  Ijocust  (M.pack- 
ardii,  Scudd),  and  the  Pellucid  Locust  (Camnula  pelluciaa,  Seudd),  frequently  add 
their  injuries  to  those  of  other  species. 

Extensive  losses  from  locusts  have  taken  place  in  various  parts  of  Canada  in  cer- 
tain seasons;  but  by  far  the  most  important  ravages  have  been  wrought  in  Manitoba 
find  British  Columbia.  Various  species  take  part  in  this  devastation,  but  tho  mo^t 
destructive  species  in  British  Columbia  has  proved  to  be  Camnula  pellucida,  Scudd., 
although  much  harm  was  done  in  the  Nicola  valley  by  a  species  closely  resembliiijo: 
the  Rocky  Mountain  Locust,  but  a  rather  smaller  species  called  Melanoplus  affinis, 
Coq.,  which  has  the  same  habits.  In  Manitoba  the  Rocky  Mountain  Locust  and  the 
Lesser  Migratory  Locust  have  done  by  far  the  largest  proportion  of  injury  to  crops. 

The  eggs  of  the  Rocky  Mountain  Locust  are  laid  by  preference  in  light  soil  with 
a  firm  surface,  such  as  is  presented  in  a  field  under  a  grain  crop.  So  much  is  this  the 
case  that,  when  such  conditions  are  available,  hardly  any  eggs  will  be  laid  elsewhere. 
In  Manitoba  the  young  grasshoppers  hatch  in  May,  become  full  grown  and  have  wings 
about  the  1st  July,  when  they  begin  migrating  in  swarms  to  fresh  feeding  and  breeding 
grounds.  Egg  laying  takes  place  mostly  in  August,  and  the  numbers  drop  off  rapidly 
from  the  beginning  of  September,  although  a  few  may  be  found  lingering  on  until 
frost  comes. 

Remedies. — For  the  migratory  species  the  remedies  are  :  (1.)  The  ploughing 
down  of  the  eggs  in  autumn  or  before  the  young  hatch  in  spring.  This  is  rendered 
easy  by  the  fact  mentioned  above  that  the  eggs  are  laid  almost  entirely  in  land  which 
is  or  has  recently  been  under  crop  and  hardly  ever  on  the  bare  prairie.  (2.)  The 
destruction  of  the  young  before  the  wings  are  de\'«loped,  by  ploughing  down,  poisoning, 
or  by  burning  in  windrows  of  straw  placed  as  traps  for  them,  and  to  which  th<'y  will 
resort  in  large  numbers  at  night.  (3)  Catching  in  implements  known  as  hopper 
dozers,  consisting  of  a  light  frame  covered  with  canvas  or  sheet  iron,  in  the  bottom  of 
which  some  water  with  a  little  coal  on  the  top   is  platied.      (4.)  Poisoning.      This 
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has  been  very  satisfactory  either  with  the  poisoned  bran  mash  or  with  the  recently 
devised  Griddle  mixture.  In  Manitoba,  where  for  some  years  gprasshoppers  were  very 
destructive,  after  a  thorough  trial  of  hopperdozers,  these  implements  have  been  entirely 
superceded  by  the  use  of  the  Griddle  mixture,  which  was  widely  used  and  gave  general 
satisfaction.  The  latest  improved  formula  for  making  the  Griddle  mixture  is  as  fol- 
lows : — For  convenience  it  is  made  in  quantities  of  half  a  barrel  at  a  time.  Take  fresh 
horse  droppings  100  parts,  Paria  green  1  part  (=  1  pound)  and  salt  2  pounds,  dissolved 
in  half  a  pail  of  water,  and  mix  thoroughly.  In  this  connection  Mr.  Griddle,  the 
originator  of  this  mixture,  says:  *We  usually  measure  with  a  three-gallon  patent 
pail,  because  it  is  more  convenient  to  farmers  than  to  weigh  the  materials.  Five  pails, 
we  calculate,  approximately  equal  100  parts  of  horse  droppings,  and  each  part  equals 
in  bulk  one  pound  of  Paris  green.  A  great  drawback  in  using  weights  is  that  horse 
droppings  are  not  always  of  the  same  weight.'  This  mixture  is  made  in  a  half  barrel 
and  drawn  on  a  cart  to  the  edge  of  an  infested  field,  or  one  likely  to  be  infested.  The 
mixture  is  then  scattered  broadcast  along  the  edge  of  the  crop  by  means  of  a  trowel 
or  wooden  paddle.  Locusts  are  attracted  to  it  from  long  distances  and  are  killed  in 
large  numbers  by  eating  the  poison.  If  this  mixture  is  distributed  as  above,  and 
scattered  loosely  through  the  plants  at  the  edge  of  a  field  of  standing  grain,  there  is 
little  danger  of  stock  or  poultry  being  poisoned.  Should  any  of  the  mixture  be  left 
over,  it  should  be  scattered  loosely  over  a  piece  of  land  where  its  fertilizing  effects  will 
be  secured  and  where  there  will  be  no  danger  of  poisoning  animals.  This  is  in  every 
way  the  cheapest  and  most  effective  remedy  for  grasshoppers  which  I  have  ever  tried. 
It  has  been  found  by  Mr.  Griddle  that  the  most  effective  way  of  using  this  remedy  is 
to  spread  a  little  at  a  time  every  other  day,  whieh  gives  far  better  results  than  scatter- 
ing a  lot  at  once,  less  frequently. 

Fungous  Disease, — Much  has  been  written  about  the  parasitic  fungous  disease 
which  has  been  experimented  with  in  different  parts  of  the  world,  with  a  view  of 
destroying  locusts  in  a  wholesale  manner.  The  idea  of  treating  outbrt»iKS  of  injurious 
insects  by  means  of  introducing  parasitic  insects  or  fungi,  is  an  exceedingly  attrac- 
tive one,  and,  to  those  who  have  never  studied  these  matters,  is  apparently  a  very  easy 
solution  of  a  difficult  problem.  It  seems  well,  however,  to  mention  that  my  own  ex- 
periments in  this  direction  have  been  of  little  avail;  and  I  regret  to  say  that,  on  the 
whole,  this  fungus  has  not  proved  of  much  service  anywhere  as  a  reliable  remedy  in 
outbreaks  of  injurious  locusts.  For  a  short  period,  and  in  restricted  localities  with  all 
weather  conditions  favourable,  good  results  have  occasionally  been  obtained;  but  the 
difficulty  of  preserving  the  spores  alive  and  using  them  when  required,  has  been  so 
great  that  all  entomologists  who  have  experimented  with  the  fungus,  have  after  a  short 
time  relinquished  the  effort  in  favour  of  other  methods  not  so  dependent  for  tlieir 
most  effective  use  on  climatic  conditions. 

Locusts  Eating  Binder  Twine. — A  source  of  great  annoyance  to  farmers  in  Mani- 
toba and  tho  West,  is  that  locusts  of  all  kinds  and  field  crickets  sometimes  eat  the 
twine  with  which  grain  is  bound  jn  the  field.  This  injury  causes  a  good  deal  of  loss 
and  extra  labour.  Mr.  Griddle  has  found  that,  if  the  balls  of  binder  twine  are  soaked 
•  before  use  for  a  short  time  in  a  solution  of  bluestone,  two  pounds  in  seven  gallons  of 
water,  this  will  prevent  the  insects  from  gnawing  it.  The  balls  may  be  soaked  at  any 
spare  time,  so  that  they  are  dried  thoroughly  before  use. 

The  Pea  Moth 
(Semasta  nigricana,  Stoph.),  Fig.  15. 

Attack. — Small,  whitish,  slightly  hairy  caterpillars,  when  full-grown,  about  half 
an  inch  in  length,  which  live  inside  the  green  pods,  attacking  the  peas  by  gnawing 
ragged-edge  cavities  into  them  and  filling  the  pod  around  the  cavities  with  a  mass  of 
excrement. 
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The  Pea  Moth,  shown  at  fig.  15  (3,  4)  in  the  perfect  form,  is  a  small  slaty  gray 
moth,  three-eighths  of  an  inch  in  length.  The  moths,  however,  are  seldom  seen,  the 
insect  being  generally  observed  by  pea  growers  when  in  the  caterpillar  state,  in  which 
condition  it  is  usyally  called  *  the  worm.'  It  frequently  does  a  large  amount  of  injury 
to  the  pea  crop  of  Canada,  chieHy,  however,  in  districts  lying  east  of  the  area  infeste.l 
by  the  Pea  Weevil  and  increasing  in  severity  as  the  Atlantic  sea-board  is  reached. 

'  Wormy  pease '  are  well  known  to  the  housekeeper  in  all  parts  of  Canada  east  of 
the  great  lakes,  but  it  is  seldom  that  they  are  sufficiently  abundant  in  gardens  to  cau33 
much  complaint,  except  in  the  maritime  provinces,  where  the  insect  is  much  more 
destructive  than  elsewhere.  It  is  thought  that  the  Pea  Moth  is  identical  with  tho 
European  species  and  that  it  has  been  introduced  into  America  at  a  comparatively  re- 
cent date.  Possibly  this  may  not  be  the  case.  Its  injuries  are  most  severe  on  lata 
pease,  and  it  is  occasionally  the  cause  of  extensive  loss  in  crops  of  high  class  pease 
grown  for  seed.  It  is  probable  that  the  eggs  are  laid  early  in  July  and  are  deposited 
on  the  outside  of  the  pods  throughout  the  month,  as  very  small  larvae  are  found  in 
the  pods  almost  up  to  the  time  the  seeds  are  ripe.  Larvte  begin  to  emerge  from  the 
pods  at  the  end  of  July  and  enter  the  ground,  when  they  spin  small  oval  cocoons  near 
ihe  surface.  Here  they  pass  the  winter,  and  the  moths  do  not  emerge  until  late  In 
June  the  following  season.  Exact  data  as  to  the  life-history  of  this  insect,  with  the 
dates  covering  the  different  stages,  are  still  lacking. 

Remedies. — It  has  been  noticed  that  the  earliest  maturing  and  the  latest  varieties 
of  pease  are  freest  from  attack,  which  would  point  to  the  importance  of : — 

(1.)  The  planting  of  pease  as  early  as  possible  and,  where  the  Pea  Moth  is  des- 
tructive every  year,  sowing  the  earliest  ripen in^i:  varieties,  many  of  which  can  be  grown 
ready  for  the  table  by  the  first  week  in  July.  i.'hese  will  be  quite  free  from  the  attacks 
ni  the  caterpillars. 

(2.)  As  the  cocoons  are  spun  in  the  ground  Veneath  the  plants  they  have  infested 
It  is  advisable  to  use  every  year  fresh  land,  as  far  as  possible  removed  from  fields  which 
have  been  used  before  for  the  cultivation  of  seed  pease.  In  gardens  where  the  land  ia 
regularly  dug  every  year,  this  should  be  well  done,  so  as  to  bury  the  cocoons  so  deep- 
ly that  the  moths  cannot  emerge,  and  ail  pea  vines  should  be  burnt  with  the  small 
imperfect  pods,  directly  the  main  crop  has  been  picked. 

(3.)  From  some  experiments  it  has  bet^n  inrlicited  that  benefit  may  be  derived 
by  spraying  the  pea  vines  directly  the  young  pods  are  formed  and  twice  afterwards 
at  intervals  of  ten  days,  with  a  liquid,  wash  of  Paris  green,  4  ounces,  and  soap  one 
pound  in  25  gallons  of  water. 

The  Pea  Weevil  or  '  Pea  Bug  ' 
(Bruchus  pisorum,  Linn.),  Fig.  16. 

Attack. — A  small,  brownish-gray,  very  active  beetle,  one-fifth  of  an  inch  lono^, 
v/ith  two  conspicuous  black  spots  on  the  end  of  the  body,  whJch  emerges  from  seed 
pease  in  autumn  or  in  spring,  leaving  a  small  round  hole. 

The  life  history  and  habits  of  the  Pea  Weevil  are  well  known.  The  egg  is  laid 
on  the  outside  of  the  young  pod,  and  the  grub,  on  hatching,  eats  its  way  in  and  pene- 
trates the  nearest  pea.  Here  it  remains  until  full-grown,  consuming  the  interior  of 
the  pea  and  passing  through  all  its  stages,  from  a  white  fieshy  grub  to  the  pupa,  and 
then  to  the  perfect  beetle.  As  a  rule,  the  beetles  do  not,  under  ordinary  circumstances, 
leave  the  pease  until  these  are  sown  the  following  spring.  Some  of  the  beetles,  how- 
ever, in  certain  seasons,  escape  from  the  pease,  occasionally  as  early  as  harvest  time, 
(1  during  autumn,  and  pass  the  winter  hidden  away  under  rubbish,  or  about  barns 
find  other  buildings.  On  reviving  in  spring  they  fly  to  the  fields  of  growing  pense, 
sometimes  long  distances  away  and  for  a  time  feed  on  the  foliage  of  the  pea  plants. 
As  soon  as  the  young  pods  are  formed,  the  females  lay  their  eggs  on  them.  The  beetles 
Till  become  fully  developed  at  the  same  time,  which  is  about  the  middle  of  August, 
and  all,  whether  they  winter  outside  the  pease  or  inside  the  grain,  die  about  the  same 
lime  the  following  season,  viz.:  during  the  month  of  June. 
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Lo88  by  sowing  Weevilled  Pease. — That  seed  pease  which  have  been  bored  by 
weevils  are  very  seriously  injured,  I  have  proved  by  actual  experiments.  Weevilled 
small  pease  gave  only  from  13  to  20  per  cent  of  plants  which  bore  pods,  and  these 
were  all  weaker  than  plants  from  perfect  seed.  Large  paase  gave  a  better  percentage 
of  from  16  to  28  per  cent.  Therefore,  weevilled  pease  should  not  be  used  for  seed  if 
any  other  stock  is  obtainable.  If,  however,  this  is  impossible,  much  more  seed  should 
bo  sown  to  the  acre. 

REMEDIES. 

Fumigation. — Fumigation  with  bisulphide  of  carbon  is  a  sure  remedy.  For  the 
treatment  of  small  quantities  of  seed,  particularly  by  farmers,  an  ordinary  coal  oil 
barrel  is  very  convenient.  This  will  hold  about  5  bushels,  or  300  pounds  of  seed,  ami 
may  be  treated  with  3  ounces  of  bisulphide  of  carbon,  which  may  be  poured  right  on 
Ic  the  pease.  Care  must  be  taken  to  close  up  the  top  tightly.  This  is  best  done  with 
t  cap  made  specially  for  the  purpose,  but  may  also  be  done  with  fine  sacks  dampened 
and  laid  smoothly  on  the  top,  over  which  boards  are  laid,  with  a  considerable  weight 
on  them  to  hold  the  covering  down  closely.  The  bisulphide  of  carbon  should  be  of  the 
best  quality,  which  will  vaporize  without  any  residue,  and  the  exposure  should  be  for 
4S  hours.  Pease  should  be  fumigated  as  soon  as  possible  after  harvest,  but  they  may 
ho  treated  at  any  time  when  the  temperature  is  above  freezing.  As  the  vapour  of 
bisulphide  of  carbon  is  very  inflammable,  this  work  should  be  done  at  a  distance  from 
fther  buildings  and  no  light  of  any  kind  must  be  brought  near.  No  smoking  must  bs 
ftllowed  near  the  buildings  where  the  bisulphide  of  carbon  is  being  used.  Where  large 
quantities  of  pease  are  to  be  treated  at  once,  in  specially  prepared  houses,  one  pound 
of  bisulphide  of  carbon  to  every  100  bushels  of  seed,  is  the  amount  regularly  used  by 
large  seed  houses,  as  in  these  tightly  constructed  '  bug  houses '  there  is  less  waste  of 
ll.e  vapour  during  the  necessary  exposure  of  48  hours. 

Holding  over  seed, — Where  only  a  few  seed  pease  are  used,  a  most  reliable  remedy 
is  the  holding  over  of  seed  until  the  second  year.  Pease  should  always  be  bagged  up 
and  the  sacks  tied  at  once  after  threshing.  The  weevils  are  not  able  to  eat  their  way 
through  the  bags,  even  when  these  are  made  of  paper.  All  the  weevils  which  emerge, 
cither  in  autumn  or  the  following  summer,  will  perish  inside  the  bags,  and  the  seed 
can  be  sown  the  following  year  without  danger;  the  sound  seed  will  not  be  injured  by 
being  held  over.  Seeds  showing  the  hole  from  which  weevils  have  emerged  should  be 
sorted  out  before  sowing. 

Treating  with  coal  oil. — A  remedy  which  has  been  used  by  many  farmers  with 
satisfaction,  is  to  drench  the  seed  al)out  two  weeks  before  sowing  with  coal  oil,  using 
c.bout  half  a  gallon  to  a  barrel,  or  live  bushels  of  seed.  Immediately  after  putting  on 
the  oil,  the  pease  should  bo  shovelled  over  and  over,  so  that  all  will  be  oiled,  and  the 
shovelling  must  be  repeated  every  day  for  four  or  five  days.  This,  if  properly  done, 
will  kill  all  the  weevils  in  the  pease  without  injurina:  the  seed. 

Scalding  seed. — Of  the  same  nature,  when  pease  are  found  at  the  time  of  sowin<» 
"lo  contain  weevils,  is  scalding  the  seed.  This  may  be  done  by  pouring  them  into  scald- 
ing water  and  then  either  pouring  the  water  straight  off  them  again,  or  cooling  off 
immediately  with  cold  water. 


RECO]^[  M  ENDATION  S. 

The  control  of  the  pea  weevil,  T  believe,  is  possible  but  this  must  be  done,  I  think, 
not  by  legislation  or  by  giving  up  the  cultivation  of  such  an  important  crop  as  pea«?, 
which  we  cannot  well  do  without,  but  by  persuading  everyone  who  sows  pease  to  abstaiTi 
from  sowing  any  seed  which  contains  living  weevils;  when  purchasing  seed,  to  refuse 


25 

determinedly  to  buy  any  without  an  assurance  that  they  have  been  treated,  and  further, 
even  with  this,  to  examine  for  themselves  to  see  that  any  contained  weevils  are  really 
dead.  I  would  also  point  out  that,  from  the  experiment  already  cited  of  growing  peas 
from  weevilled  seed,  such  seed  is  only  worth  about  one  quarter  as  much  as  sound  seed. 
To  secure  a  supply  of  seed  pease  free  from  weevil  injury,  it  will  be  necessary  fot 
groweiH  and  farmers  to  handle  their  crop  a  little  differently  than  has  been  the  usual 
practice.  The  injury  is  of  an  exceptional  nature,  and  exceptional  measures  must  be 
taken  to  avoid  loss. 

There  are,  however,  special  features  about  this  attack  which  renders  its  control 
M  simpler  matter  than  is  usually  the  case  with  injuries  of  an  equal  magnitude.  The 
Pea  Weevil  is  not  a  native  insect  and  has  no  native  food  plant,  in  which  it  could  pro- 
pagate, were  there  no  cultivated  peas.  Indeed,  it  is  so  restricted  in  its  food  habits 
that  no  other  food  plant  is  known  than  the  different  cultivated  varieties  of  true  peas, 
belonging  to  the  botanical  genu«i  Pisum.  These  peas  will  not  live  over  the  winter  in 
our  climate  if  left  in  the  open  field,  at  any  rate,  in  any  part  of  the  country  where  the 
Pea  Weevil  is  known  to  breed,  consequently,  every  seed  pea  sown  for  crop  must,  at 
5ome  time  before  it  was  sown,  have  been  under  the  control  of  some  one  by  whom  ic 
could  have  been  treated  before  sowing,  to  destroy  the  contained  weevil,  if  it  had  one. 
'.rhe  remedy  is  effective,  easy  and  cheap,  is  well  known  and  can  be  applied  by  anyone. 
)f  all  growers  would  combine  and  do  this,  the  larger  number  of  the  weevils  would  bo 
ilestroyed  in  a  single  year.  This,  however,  would  not  be  sufficient,  because  a  certain 
Dumiber  of  the  insects  sometimes  leave  the  pease  during  the  autumn  when  the  seel 
ripens,  and  this  sometimes  before  the  pease  are  carried  from  the  fields.  This  fact  i-) 
the  one  great  difficulty  in  arriving  at  a  perfect  remedy,  but  I  do  not  believe  that  it  i«J 
insurmountable. 

1.  I  suggest  that  all  ppaso  for  seed  should  be  treated  before  they  are  sown  to  kill 
the  weevil  and  that  seeding  should  be  done  as  early  as  possible,  so  as  to  get  the  crop 
ripe  enough  to  harvest  earlier  than  is  the  usual  custom. 

2.  That  pea  growers  should  harvest  their  pease  as  much  on  the  green  side  as  is  safe, 
rather  than,  as  is  usually  done  now,  when  they  are  dead  ripe,  and  thresh  and  treat 
them  themselves  or  sell  at  once  to  grain  buyers.  This  has  many  advantaores.  Not  only 
h  the  straw  of  very  much  higher  quality  for  feed,  but  the  seed  is  heavier  and  better 
for  every  purpose,  ff>r  export,  for  food  and  also  for  aood,  because  it  is  of  hicrher  germ- 
inating iwwer,  and  further,  because  the  weevil  at  that  time  is  much  less  advanced  in 
growth  and  consequently  has  dostroyed  a  much  smaller  proportion  of  the  bulk  of  the 
feed.    The  average  dates  for  pea  harvrsting  are  from  July  20  to  August  20. 

Experiment  has  shown  that  the  weevil  at  all  stages  may  be  killed  inside  the  pea 
by  fumigating  the  seed  with  bisulphide  of  carbon,  oonsoqnontly,  if  growers  will  harvest 
and  thresh  earlier  than  usual  for  a  few  years  and  either  themselves  treat  their  seed 
immediately  or  sell  to  the  grain  buyers,  who  for  their  own  sakes  will  do  so,  much  good 
must  surely  result.  When  for  any  re .i son  pease  cannot  be  treated  at  once  or  disposed 
of,  they  should  be  bngsred  up  and  the  sacks  tied  immediately  so  as  to  prevent  the 
escape  of  any  weevils  which  might  emerge  in  the  autumn.  When  the  grain  is  required 
for  feeding  the  pease  should  be  ground  as  soon  as  they  are  dry  enough,  and  to  prevent 
the  meal  from  becoming  musty  the  new  pease  should  be  mixed  with  some  old  pease 
when  grinding. 

Difficulties  to  he  met. — Sometimes  pease  ripen  so  unevenly  that  by  reaping  early  it 
is  feared  that  the  sample  will  be  very  uneven  when  threshed;  but,  should  this  be  the 
case,  it  simply  means  that  the  small  and  shrivelled  i>ease  are  blown  out  of  the  seed 
pease  when  they  are  cleaned  and  are  not  lost  but  can  be  used  for  feed.  The  greatest 
difficulty  of  all  is  with  regard  to  the  pease  which  are  shelled  out  in  the  field  at  the  time 
of  harvesting.  This,  however,  will  be  to  a  large  measure  obviated  by  reaping  early,  as 
the  seed  will  not  shell  out  nearly  so  much  as  when  left  till  the  rrgular  time.  The 
cleaning  up  of  pea  fields  moreover  by  turning  in  hogs  is  a  gonerally  recognized  practice, 
and  the  work  is  done  thoroughly.     Where  hogs  are  not  available,  pom  cry  will  do  the 
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same  work,  and,  where  neither  of  these  can  be  used,  the  land  should  be  ploughed  so 
deeply  that  the  weevils  cannot  work  their  way  out  when  they  leave  the  pease.  I  am 
aware  that  it  is  not  the  custom  to  plough  up  pea  fields  for  fall  wheat,  but  simply  to 
cultivate  or  disc  them,  because  the  land  is  left  in  sueh  excellent  condition ;  but  it  must 
be  remeinbered  that  the  loss  from  the  Pea  Weevil  is  now  excessive,  9^nd,  if  this  small 
change  in  method  can  be  shown  to  be  of  great  advantage,  it  surely  is  worth  a  trial. 

Another  difficulty  suggested  is  that  it  would  be  hard  to  get  all  pease  threshed  be- 
fore the  autumn  emerging  weevils  escaped,  on  account  of  the  small  number  ol  thresh- 
ing machines  which  would  be  available.  In  reply  to  this,  experience  has  shown  that 
demand  will  always  produce  supply;  and  I  feel  sure  that  the  implenit:"at  ma«.«;rs  will 
not  lose  such  an  opportunity  of  pushing  their  business.  The  much  hifrher  price  obtain- 
able for  the  early  threshed  pease,  to  say  nothing  of  the  enormous  value  or  rut  a  re  crops 
due  to  controlling  the  weevil,  will  very  soon  repay  to  the  farmer  the  initial  expense. 
Where,  however,  there  is  no  possibility  of  getting  a  threshing  machitie,  I  would  draw 
the  attention  of  growers  to  the  old-fashioned  method  of  treading  out  the  pease  with 
horses.  That  this  is  advantageous  is  indicated  by  the  fact  that  some  of  the  seed  mer- 
chants pay  a  higher  price  for  pease  threshed  with  horses. 

The  Bean  Weevil 
(Bruchus  ohtectus.  Say),  Fig.  17. 

Attach.— Small  beetles  closely  resembling  in  shape  and  movement  the  Pea  Weevil, 
but  only  half  its  size,  namely,  1-10  of  an  inch  long,  oval  in  form,  with  the  head  bent 
down  and  more  or  less  concealed  as  seen  from  above,  and  prolonged  into  a  short  squarely 
cut  snout.  Antennae  distinctly  jointed  and  enlarging  towards  the  tip;  the  first  4  and 
the  last  joints  reddish.  The  wing  covers  marked  with  ten  impressed  and  dotted  longi- 
tudinal lines.  The  whole  body  covered  with  short  silky  hairs.  The  lines  on  the  wing 
covers  are  broken  up  into  pale  yellow^ish  dashes  and  dark  brown  spots.  The  tip  of  the 
abdomen  extends  beyond  the  wing  covers  and.  is  of  the  same  reddish  tinge  as  the  tips- 
of  the  antennae  and  the  legs,  but  is  covered  more  or  less  with  short  silky  nairs  and  bears 
a  central  white  line,  but  there  is  no  appearance  of  the  two  black  3pots  which  are  so 
conspicuous  in  the  Pea  Weevil. 

The  life  history  of  the  Bean  Weevil  differs  in  some  important  points  f ro:n  that  of 
the  Pea  Weevil.  The  eggs  of  both  are  laid  upon  the  pods  while  these  are  young  and 
tender.  On  hatching,  the  young  grub  of  the  Bean  Weevil  eats  its  wpy  insi(fe  and  pene- 
trates one  of  the  forming  beans,  several  grubs  entering  a  single  bean,  each  one  forming 
for  itself  a  distinct  cell.  They  become  full-grown  and  change  to  pupae  in  the  autumn 
and  a  little  later  to  the  perfect  beetles.  The  date  of  emergence  from  the  wed  depends 
very  much,  as  in  the  case  of  the  Pea  Weevil,  on  the  temperature  in  the  autumn  months; 
it  may  be  in  the  late  autumn  or  not  until  the  spring;  when  the  seed  beans  are  stored  in 
a  warm  building,  the  beetles  may  emerge  at  any  time  through  the  winter.  One  of  the 
important  differences  between  the  life  histories  of  the  Pea  and  Bean  Weevils  is  that, 
whereas  in  the  case  of  the  former  the  young  grubs  can  only  enter  the  soft  green  seeds, 
those  of  the  Bean  Weevil  can  propagate  for  three  or  four  generations  in  the  dry  stored 
seeds.  This  fact  renders  the  well  known  domestic  remedy  for  the  Pea  Weevil  of  hold- 
ing over  the  seed  for  two  years  quite  ineffective  in  the  case  of  the  Bean  Weevil;  that 
is,  if  a  bag  of  pease  infested  with  Pea  Weevil  were  put  away  for  two  years,  the  Pea 
Weevils  would  emerge  the  first  spring  and  die  in  the  bags.  But,  in  the  case  of  a  bag- 
of  beans  infested  by  the  Bean  Weevil  kept  in  the  same  way,  the  beetles  on  emerging 
would  at  once  set  to  work  to  lay  eggs  upon  the  beans.  The  young  grubs  when  hatched 
would  penetrate  the  dry  seeds  and  go  through  all  their  stages,  and  this  breeding  might 
be  repeated  as  long  as  the  supply  of  beans  lasted.  Curiously  enough,  the  Pea  Weevil 
does  not  bore  holes  through  the  paper  or  cotton  bags  in  which  infested  seed  has  been 
stored,  but  in  the  case  of  the  Bean  Weevil  such  bags  are  readily  perforated  and  the 
beetles  escape, — frequently,  when  this  happens  in  houses,  as  is  sometimes  the  case,  to 
the  great  consternation  of  the  inhabitants. 
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The  Bean  Weevil  seenis  to  be  a  eosmopolitan  species,  the  orig>inal  home  of  which 
was  in  Asia.  It  was  probably  introduced  into  America  through  commerce  and  has  been 
the  cause  of  considerable  damage  in  various  States  of  the  American  Union.  It  has 
been  mentioned  in  the  reports  of  several  United  States  entomologists,  full  articles  be- 
ing given  by  Professors  Riley,  Popenoe  and  Lintner.  There  has  been  a  great  deal  of 
discussion  as  to  the  proper  name  of  the  species.  The  last  decision  seems  to  be  that  the 
beetle  should  be  called  Bruchus  ohtectus  of  Say.  The  Bean  Weevil  has  never  been  very 
injurious  in  Canada. 

The  European  Bean  Weevil  (Bruchus  rufionanus,  Sch.)  is  shown  at  Fig.  18.  This* 
is  occasionally  imported  in  seed,  but  has  never  established  itself  as  a  pest. 

Remedies. — As  in  the  case  of  the  Pea  Weevil,  the  best  remedy  for  this  insect  is  the 
destruction  of  the  weevils  inside  the  beans  as  soon  as  possible  after  the  crop  is  ripe. 
Fumigation  with  bisulphide  of  carbon  is  the  best  treatment  in  every  way. 

The  Bean  Aphis 
(Aphis>  rumicis,  L.). 

Attaclc. — Black  plant-lice  thickly  clustered  on  the  tips  of  horse  beans  and  broad 
beans,  and  also  occasionally  on  other  smooth  beans,  at  the  time  of  flowering. 

One  of  the  great  difficulties  of  growing  horse  beans  in  Canada  has  been  the  occur- 
rence of  this  European  species  of  plant-louse,  which  is  such  a  serious  pest  of  horse 
beans  in  Europe.  As  this  crop  is  little  grown  in  Canada,  small  attention  has  been 
drawn  to  it.  i 

Remedy, — The  usual  practice  in  Europe  is  to  cut  off  the  tips  of  attacked  plants, 
upon  which  the  plant-lice  are  nearly  always  clustered,  leaving  the  rest  of  the  plant 
at  the  time  of  flowering  free.  This  practice  is  also  beneficial  because  it  overcomes  on« 
of  the  chief  difficulties  in  growing  this  crop,  which  is  the  failure  of  the  pods  to  develop. 
This  checking  of  the  growth,  by  cutting  off  the  tips  causes  the  flowers  to  set  pods  better 
than  if  the  tips  are  kft  on. 

The  Destructive  Pea  Aphis 
(Nectarophora  destructor,  Jnsn.),  Fig.  19. 

Attach. — Pale  green  plant-lice  with  legs  darkened,  particularly  at  the  joints,  honey 
tubes  very  long;  clustered  in  enormous  numbers  at  the  tips  of  the  shoots,  beneath  the 
leaves  and  sometimes  over  the  whole  plants  of  field  peas,  as  well  as  upon  the  flowei-ing 
sweet  peas  and  clover.  These  insects  appear  suddenly  in  large  numbers  and  very  soon 
kill  the  plants  by  sucking  their  sap.  The  winged  specimens  are  rather  large  for 
aphids,  being  about  one-eighth  of  an  inch  in  length,  with  a  wing  expanse  of  nearly  one 
quarter  of  an  inch. 

The  Destructive  Pea  Aphis  in  the  summers  of  1889  and  1900  wrought  enormouj* 
injury  in  North  America,  practically  destroying  the  whole  crop  of  late  peas  from  the 
Southern  States  and  over  the  greater  part  of  Canada,  oast  of  the  prairies.  This  insect 
is  now  thought  to  be  the  same  as  the  Green  Dolphin  (Nectarophora  pisi,  Kalt.),  and  is 
both  a  clover  insect  as  well  as  one  which  occasionally  develops,  as  in  the  two  years 
named,  as  a  destructive  enemy  of  peas.  Fortunately,  this  is  the  only  recorded  instance 
when  such  extensive  injury  has  occurred.  Prof.  E.  Dwight  Sanderson  states  that  this 
has  been  known  as  one  of  the  worst  pests  of  peas,  vetches  and  -clovers  in  Europe  for  a 
hundred  years.  The  apEids  leave  clover  on  which  they  have  passed  the  winter,  in 
spring,  and  feed  upon  peas  during  the  summer,  returning  to  clover  again  in  October 
and  November. 

Remedies. — This  plant-louse  is  an  extremely  active  species,  springinj^  from  the 
pea  plants  on  the  slightest  touch.     This  habit  was  taken  advantage  of  by  Prof.  W.  G. 
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Johnson,  who  found  that  good  work  could  be  done  by  what  he  called  the  brush  and 
cultivator  method.  The  peas  were  planted  in  rows  24  to  30  inches  apart  and  the  vines 
were  brushed  backward  and  forward  by  boys  with  pine  switches,  who  went  in  front  of 
an  Iron  Age  cultivator  drawn  by  a  single  horse.  In  this  way  the  plaiit-lice  which  left 
the  vines  quickly  when  shaken,  were  covered  as  soon  as  they  fell  to  the  ground  and 
destroyed.  This  remedy  was  applied  over  large  areas.  One  operator  after  trying  all 
methods  found  that  this  was  the, most  elective.  Forty  men  were  engaged  and  6010 
acres  of  peas  were  brushed  and  cultivated  every  third  day  for  two  week«3,  and  tlie  entire 
field  was  saved,  netting  the  owner  from  25,000  to  30,000  cases  of  peas  of  200  dozen 
tins  each.  Another  method'  was  tried  with  considerable  success  by  following  the 
brushes  with  a  pan  containing  coal  oil  and  water.  In  this  way  a  bushel  of  plant-lioo 
were  caught  in  each  row  of  peas  125  rods  long. 

On  sweet  peas  in  gardens  spraying  the  vines  which  showed  the  presence  of  the 
plant-lice  by  their  stunted  appearance,  with  the  ordinary  kerosene  emulsion  or  with  a 
whale  oil  soap  wash  (Remedy  6)  proved  quite  effective. 

The  Clovee-seed  Midge 
(Cecidomyia  leguminicola,  lintner). 

Attack. — Small  legless,  pink  maggots,  which  eat  out  the  contents  of  the  clover 
pods  and  thus  destroy  the  seeds. 

The  Clover-seed  Midge  has  been  the  cause  of  serious  loss  to  seed  growers  in  all 
parts  of  Ontario  where  clover  seed  is  produced.  The  life  history  of  the  insect  is  well 
known.  There  are  two  broods  in  the  season,  corresponding  with  the  two  crops  of  clover 
seed.  The  eggs  are  laid  in  the  forming  flower  heads  of  the  clover ;  when  these  hatch, 
the  maggots  penetrate  the  seed  pods  and  destroy  the  seed.  When  the  larvae  are  full 
grown,  about  the  end  of  June,  they  leave  the  clover  heads  and  enter  a  short  distance 
into  the  ground  to  change  to  pup®.  The  perfect  insects,  forming  the  second  brood, 
emerge  from  the  ground  just  as  the  second  crop  of  clover  is  coming  into  flower,  and  the 
females  at  once  be^in  to  lay  their  egs^s  amongst  the  forming  blossoms.  These  eggs 
soon  hatch,  and  about  the  time  the  seed  is  ripe  the  maggots  leave  the  clover  and  enter 
the  ground  to  pass  the  winter,  whence  they  emerge  again  the  neyt  spring  just  at  the 
time  the  clover  comes  into  flower. 

Remedy, — The  practice  of  feeding  off  or  mowing  the  first  crop  of  clover  before 
June  20,  has  been  found  the  mosft  satisfactory  remedy  by  all  who  have  tried  it.  The 
object  of  this  is  to  destroy  the  immature  maggots,  which  naturally  reach  full  growth 
about  the  end  of  June  and  from  which  the  second  brood,  which  attacks  the  seed  of  the 
second  -orop,  is  produced. 

The  Clover  Leaf  Weevil 
(Phytonomvs  punciatus.  Fab.). 

Attack. — Greenish  white,  slug-like  grubs  tapering  to  the  end  of  the  body,  eatin;^ 
the  leaves  of  clover  at  night,  becoming  full  grown  in  June  and  spinning  oval  open  lace- 
work  cocoons  of  a  yellowish  green  colour,  about  the  bases  of  the  stems  and  on  the 
ground  beneath  the  plants.  The  beetles  appear  in  July  and  August  and  are  heavy- 
bodied  oval  btetles  one-third  of  an  inch  long,  with  short  thick  snouts.  The  colour  is 
brown  with  narrow  dotted  gray  lines  on  the  wing  covers  and  a  broad  pale  stripe  on 
each  side.  The  beetles  attack  the  second  crop  of  clover  in  August  and  do  as  much 
harm  as  the  larvae  in  June.  The  eggs  are  laid  in  autumn  and  the  larvae  become  parti- 
ally grown  and  winter  over  among  the  roots  of  the  clover,  and  in  the  old  clover  stems. 
When  growth  begins  in  spring,  they  crawl  up  the  stems  and  attack  the  leaves. 

The  Clover  Leaf  Weevil,  also  known  as  the  Large  Clover  Weevil  and  the  Punc- 
tured Clover  Weevil,  has  not  so  far  proved  a  serious  enemy  to  clover  crops  in  Canada, 
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although  the  beetles  have  been  takea  in  several  places  by  oollectors.  The  species  is 
commonest  in  the  -counties  north  of  Lake  Ontario;  but  the  beetles  were  extremely 
abundant  in  Victoria,  British  Columbia,  at  the  tnd  of  July,  1902. 

Remedy. — The  only  remedy  for  this  insect  is  the  ploughing  down  of  badly  infested 
fields  in  May.  Fortunately  this  is  seldom  a  severe  loss  to  a  farmer  on  account  of  the 
great  fertilizing  value  of  ploughed  down  clover.  As  a  matter  of  fact,  this  step  is 
seldom  necessary  because,  when  the  grubs  are  found  in  large  numbers  they  are  almost 
invariably  destroyed  by  a  parasitic  fungus,  Entomopthora  spkwrosperma,  Fres. 
Attacked  larva;  crawl  to  the  tops  of  grass  stems,  and,  curling  their  bodies  round  the 
stems  turn  to  a  pallid  white  colour  and  die.  A  few  days  later  the  body  decays  and 
the  spores  are  given  off  causing  a  very  infectious  disease  among  other  larv«. 

The  Green  Clover  Weevil 
(Phyto7wmu3  nigrirastris.  Fab.). 

Attack. — Larvs  similar  to  those  of  the  previous  species,  but  much  smaller  and« 
feeding  for  the  irost  part  in  the  stipules  nf  the  upper  leaves  and  in  the  young  forming 
heads.  Much  more  abundant  and  mjre  destructive  to  clover  in  Canada  than  the 
Clover  Leaf  Weevil. 

Although  the  larvae  frequently  appear  at  the  same  time  and  together  with  those 
of  the  larger  species,  they  remain  in  the  clover  longer,  almost  up  to  the  end  of  June. 
The  perfect  beetles  appear  in  July  and  in  autimm  and  pass  the  winter  as  such  hidden 
away  beneath  dead  vegetation  and  in  moss.  They  are  somewhat  of  the  same  shape  as 
the  Clover  Leaf  Weevil,  but  only  one- third  of  the  size,  of  a  bright  green  colour  with  a 
proportionately  longer  beak,  which  is  black.  The  white  cocoons  are  often  spim  inside 
the  bracts  of  the  clover  heads.  The  summer  brood  appears  in  July  and  is  of  a  brown 
colour  washed  with  green,  but  much  less  green  than  the  autumn  brood. 

Remedy. — When  clover  shows  the  presence  of  the  weevil,  it  should  be  fed  off  or  cut 
early,  when  the  pupae  and  larvae  will  be  destroyed.  Clover  lands  treated  for  the 
Clover-seed  Midge  will  also  bo  freed  of  this  pest  at  the  same  time. 

The  Closer  Seed  Caterpillar 
{Grapholilha  interstmctana,  Clem.). 

Another  insect  which  sometimes  occurs  with  the  above  named  clover  weevils,  and 
which  is  controlled  by  the  same  remedy,  but  which  has  never  done  very  much  harm  in 
Canada,  is  the  Clover-seed  Caterpillar.  The  greenish-white  larvae  a  quarter  of  an  inch 
long,  live  in  the  heads  of  the  clover,  destroying  the  se3d  by  gnawing  into  the. snail 
pods  at  the  base.  The  delicate  cocoons  are  spun  in  the  clover  heads.  There  ara  two 
broods,  the  moths  occurring  in  June,  in  July  and  in  August.  The  moth  is  a  little 
silvery  gray  creature  with  seven  or  eight  fine  white  dashes  along  the  front  margin  of 
the  wings  and  two  curved  larger  stripes  on  the  inner  margins,  which  meet  when  the 
wings  are  closed,  forming  two  crescent-shaped  bars,  one  inside  the  other,  with  the  tiixs 
pointing  to  the  outer  margin  of  the  vnngs.  These  may  be  easily  recognized  by  their 
habit  of  running  in  circles  when  they  settle  on  the  leaves.  The  eggs  are  laid  on  peas 
as  well  as  on  clover. 

The  Clover  Root-borer 
(Hylesinus  trifolii,  MuWer  =  II yldstinus  ohscurvs,  Marsh),  Fig.  20. 

Attack. — Small  brown  beetles,  inch  long,  shown  magnified  in  the  figure,  which 
bore  into  the  roots  of  clover  and  deposit  eggs  there;  these  eventually  turn  to  white 
grubs  which  destroy  the  root  of  the  clover  plant. 
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The  life  history  of  the  Clover  Root-borer  is  as  follows :  Early  in  spring  the  mature 
beetles  emerge  from  the  ground,  where  they  have  passed  the  winter  in  the  roots  of  the 
clover  plants,  which  they  had  destroyed  the  previous  season.  After  pairing,  the  female 
bores  a  cavity  in  the  crown  of  the  root,  and  deposits  there  about  half  a  dozen  small 
white  eggs.  These  hatch  in  about  a  week  and  eat  their  way  down  into  the  root,  hollow- 
ing it  out,  as  shown  in  the  figure.  The  burrows  are  filled  up  with  the  excrement  of  the 
small  white  grubs  (^.  h),  which  when  full  grown  are  only  about  1-lQth  of  an  inch  in 
length.  These  change  to  chrysalids,  and  in  September  the  perfect  beetles  may  be 
found  in  the  roots. 

Remedy. — No  better  remedy  has  been  suggested  than  the  ploughing  down  of  clover 
when  it  is  found  to  be  infested.  As  a  rule,  this  is  not  detected  until  the  second  crop 
is  noticed  to  fail  suddenly.  In  infested  districts  the  fields  should  be  examined  fre- 
quently, and,  if  any  indications  of  the  weevil  are  found,  the  clover  should  be  ploughed 
under  as  soon  after  the  first  cutting  as  there  is  a  good  growth  on  the  ground. 

The  Army  Worm 
[Heliophila  (Leucania)  unipuncta,  Haw. J,  Figs.  21,  22. 

Attack. — ^Brown,  or  sometimes  blackish,  striped  caterpillars  eating  tne  leaves  and 
stripping  the  stems  of  grasses  and  many  other  low  plants  at  night.  When  full-grown, 
over  an  inch  and  a  half  in  length,  and,  when  occurring  in  large  numbers,  migrating 
in  bodies  from  one  food  patch  to  another.  On  reaching  full  growth  the  caterpillars 
burrow  into  the  ground  and  turn  to  light  brown  chrysalids,  from  which  in  about  two 
or  three  weeks  the  moths  emerge.  These  are  of  a  warm,  satiny  brown  colour,  sprinkled 
with  minute  black  specks,  and  with  a  small  but  distinct  white  spot  a  little  beyond  the 
middle  of  each  upper  wing.  When  the  wings  are  closed,  the  moth  measures  about  an 
inch  in  length.     They  are  nocturnal  and  extremely  active. 

There  are  in  Canada  two  broods  of  the  Army-worm  in  the  year,  the  caterpillars  of 
the  second  brood  appearing  towards  the  end  of  July.  This  brood  is  the  one  which  in 
some  years  attracts  attention  by  its  depredations.  The  Army-worm  is  a  native  insect 
occurring  every  year  among  grassef>  in  low  ground.  It  is  only  in  years  of  exceptional 
abundance  that  the  caterpillars  spread  from  these  places  and  attack  crops.  The  insect 
occurs  right  across  the  continent,  and  injuries  have  been  recorded  from  various  places; 
but,  owing  to  the  large  numbers  of  parasites  ^^hich  always  accompany  an  excessive 
increase  in  the  caterpillars,  the  Army-worm  is  very  seldom  abundant  in  the  same  place 
for  two  successive  years. 

Remedies. — Army-worms  may  be  prevented  from  marching  from  one  field  to 
another  by  ploughing  a  deep  furrow  across  their  path.  This  should  be  cleared  out  so 
as  to  leave  the  edge  nearest  to  the  field  to  be  protected  perpendicular.  Along  itu?. 
trench  so  formed  pits  may  be  dug  12  feet  apart.  When  the  caterpillars  come  to  the 
trench,  they  fall  in  and,  being  unable  to  climb  up  the  opposite  side,  march  along  the 
furrow  and  fall  into  the  pits,  where  they  may  be  destroyed  by  covering  them  with  earth 
and  tramping  it  down,  or  with  a  liberal  dose  of  coal  oil  and  water.  In  case  any  of  the 
Army-worms  cross  the  trench,  a  strip  of  the  plants  on  the  opposite  side  should  be 
dusted  or  sprayed  with  a  strong  Paris  green  mixture,  one  part  in  25  of  flour,  ashes  or 
land  plaster,  applied  after  the  plants  have  been  sprayed  with  w^ater,  or  when  covered 
with  dew;  or  these  plants  may  be  sprayed  with  Paris  green  and  water,  one  ounce  of 
poison  to  every  ^\e  gallons  of  water. 

The  Cottony  Grass  Scale 
(EriopeUis  festuccp,  Fonsc),  Fig.  23. 

Attack. — Compact  oval  tufts  like  pieces  of  cotton  wool  (as  shown  life-size  in  the 
figure)  attached  to  the  stems  and  blades  )of  grasses  and  conspicuous  during  autuoaa 
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and  winter.  These  are  egg  sacks  of  a  species  of  scale  insect.  They  are  frequently  so 
abundant  in  the  Maritime  Provinces  as  to  cause  alarm  to  farmars,  and  there  is  no 
doubt  from  their  numbers  that,  while  the  scale  insects  are  active,  they  must  cause  much 
red-uKition  of  hay  and  pasture  crops,  by  sucking  the  sap  from  the  stems. 

ITp  to  the  present  this  insect  has  only  been  observed  in  injurious  numbers  in  Nova 
Scotia  and  Prince  Edward  Island. 

The  Cottony  Grass  Scale  passes  the  winter  in  the  egg  condition  inside  the  closely- 
felted  cottony  sacks.  The  young  hatch  in  spring  and  feed  on  the  leaves  and  stems  of 
grasses,  becoming  full  grown  in  July.  Towards  the  end  of  the  month  the  females  lay 
their  eggs  in  conspicuous  cocoon-like  sacks  and  then  die,  their  shrivelled  bodies  show- 
ing at  one  end  of  the  egg-s&cks. 

Remedy. — ^As  the  insect  passes  the  winter  in  the  egg  state  upon  the  old  grass,  the 
burning  over  the  meadows  and  pastures  late  in  autumn  or  before  the  growth  begins  in 
spring,  gives  an  easy  method  of  destroying  this  scale,  should  it  at  any  time  multiply 
so  as  to  become  injurious. 


11.  INSECTS  INJURIOUS  TO  ROOT  CROPS  AND  VEGETABLES. 

Cutworms,  Figs.  24,  25. 

Attack. — ^In  spring,  as  soon  as  seedlings  api)ear  above  the  ground  or  annual  plants 
are  set  out,  many  are  eaten  off  at  the  surface  of  the  ground  by  dall-coloiirei  catar- 
pillars  from  half  an  inch  to  an  inch  and  a  half  in  length,  which  come  out  at  night  and 
devour  a 'most  all  kinds  of  young  vegetation,  cutting  it  off  as  described  above  and 
often  dragging  part  beneath  the  surface,  where  they  lie  hid  during  the  day. 

Cutworms  are  the  caterpillars  of  active  dull-coloured  moths  belonging  to  tho 
Noctuidfie,  or  Owlet  moths,  of  which  there  are  upwards  of  four  hundred  different  kinds 
in  North  America. 

These  moths  are  much  alike  in  shape  and  in  the  arrangement  of  the  more  notice- 
able markings,  and  are  for  the  most  part  dull-brownish  or  grayish  moths  about  li 
inches  across  the  spread  wings,  which  hide  by  day  like  the  larvse,  and  fly  only  by  night. 
The  moths  begin  to  appear  about  the  middle  of  June  and  fly  till  the  end  of  the  season. 
Most  of  the  kinds  are  single-brooded,  the  caterpillars  passing  the  winter  half  grown, 
and  doing  nr.ost  damage  to  vegetation  in  spring. 

The  c  iterpillars  of  the  different  kinds  are  on  the  whole  very  similar  in  appearance 
and  habits,  being  smooth,  greasy- looking  caterpillars  of  some  dull  shade  of  colour 
similar  to  the  ground  in  which  they  hide  during  the  day.  Thdr  habits  are  almost 
always  nocturral;  but,  when  they  occur  in  large  numbers,  they  feed  by  day  as  well  as 
by  night,  owing  to  the  reduced  food  supply  consequent  upon  their  ravages. 

The  eggs  from  which  cutworms  hatch  are  laid  by  some  species  in  the  autumn  and 
by  others  in  the  spring  or  summer.  As  a  consequence,  cutworms  of  all  sizes  can  be 
found  in  spring;  for  these  insects,  arr^ording  to  the  species,  may  pass  the  winter  as  a 
perVct  moth,  a  -chrysalis,  a  partially  f.vrown  caterpillar,  or  an  *igg.  The  ravages  of  the 
young  caterpillars,  which  hatch  in  the  summer  and  autumun,  are  seldom  noticed  then, 
on  account  of  the  abundant  v("^nfHrion  at  those  seasons.  In  spring,  however,  not  only 
are  the  caterpillers  much  larger  and  capable  of  more  mischief,  but  the  land  is  then 
clear  of  all  weeds  and  vegetation  other  than  the  crop,  and  when  the  cutworms  come  from 
their  winter  retreats,  there  is  nothing  for  them  to  eat  but  th^  farmer's  early  cropg. 
Cutworms  are  partieularly  troublesome  in  gardens,  cutting  off  younor  cabbages,  toma- 
toes, beans  and  annual  bedding  plants.  When  the  caterpillars  are  full-fed,  they  burrow 
into  the  ground  to  a  depth  of  a  few  inches  and  turn  to  brown  ehrysalids  inside  a  smooth 
cell  or  a  light  cocoon. 

Injuries  by  cutworms  in  most  seasons  may  be  expected  to  stop  by  the  end  of  June ; 
but  different  species  vary  in  the  time  they  stop  feeding,  and  the  knowledge  as  to  the 
exact  species  which  is  destroying  a  crop  is  frequently  of  great  service  to  a  farmer,  so 
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that  he  may  know  when  the  caterpillars  are  full-grown  and  what  their  habits  are,  so  that 
he  may  know  for  certain  when  it  will  be  safe  for  him  to  resow  his  laud,  which  has  been 
ravaged  by  these  insects.  Some  of  the  early  maturing  species,  as  the  Black  Army- 
worm  {Noctua  fennica,  Tausch.),  which  frequently  strips  clover  and  pea  fields  early 
in  the  spring,  stops  feeding  early  enough  for  it  to  be  safe  for  the  farmer  in  many 
instances  to  apply  no  remedy  whatever.  The  caterpillars,  when  full  fed,  burrow  into 
the  ground,  and  the  crop  springs  up  again,  frequently  catching  up  and  showing  no 
diminution  in  yield.  Thus,  a  farmer  who  knows  the  habits  of  this  insect  is  saved 
from  going  to  the  expense  and  trouble  of  applying  a  remedy.  Other  species,  how- 
ever, mature  so  late  in  the  season  that  it  would  be  unsafe  and  unprofitable  to  resow  the 
land  without  special  treatment  to  destroy  the  cutworms. 

Cutworms  are,  on  the  whole,  about  the  most  troublesome  insect  enemies  the  market 
gardener  has  to  deal  with ;  and  every  year  they  are  the  cause  of  much  destruction  both 
in  gardens  and  on  farms.  Among  the  more  troublesome  kinds  which  farmers  should 
endeavour  to  know  by  sight  and  remember  the  life-histories  of  are :  the  Black  Army- 
worm  (Noctua  fennica,  Tausch.),  mentioned  above;  the  Red-backed  Cutworm  (Para- 
grotis  ochrogaster,  Gn.),  which  is  probably  the  widest-spread  and  most  regularly  occur- 
ring injurious  species  we  have.  It  has  also  a  wide  range  of  food  plants,  attacking 
almost  all  succulent  forms  of  ve^tation,  but  showing  a  curious  preference  for  certain 
kinds  in  different  localities.  In  Manitoba  occasionally  wheat  fields  are  stripped  and 
oats  growing  alongside  are  left  untouched.  In  other  localities  the  exact  opposite  to 
this  is  the  case,  and  again  in  others  lamb's-quarters  and  other  weeds  will  be  cleared 
from  the  ground  and  the  grain  left  untouched.  The  Dark-sided  Cutworm  (Paragrotis 
messoria,  Harr.)  is  a  very  common  species,  particularly  troublesome  to  onions  and 
young  vegetables  in  gardens;  but,  like  the  Red-backed  Cutworm  it  attacks  almost 
every  herbaceous  plant.  The  Spotted  Cutworm  {Noctua  c-nigrum,  L.)  some- 
times does  harm  to  fields  of  turnips,  tomatoes,  and  rarely  to  oats  and  peas,  as  late 
as  the  end  of  July.  Another  very  late  cutworm  is  the  Clover  Cutworm  (Mamestra 
trifolii,  Esp.),  which  has  on  one  or  two  occasions  occurred  in  excessive  numbers  and 
d-cstroyed  whole  fields  of  peas,  turnips  and  beets  in  Augrust.  The  Variegated  Cutworm 
(Peridroma  saucia,  Hbn.)  is  a  large  and  late  species  which  did  an  enormous  amount 
of  harm  on  the  Pacific  coast  in  1900;  the  greater  part  of  the  injury  was  done  during 
the  month  of  July,  and  almost  all  low  growing  crops  were  devastated.  This  caterpillar 
has  also  the  bad  habit  of  climbing  trees  and  destroying  the  foliage  in  the  same  way  as 
the  White  Cutworm  (Paragrotis  scandens,  Riley).  This  last  named  passes  the 
winter  half  grown,  and  is  in  some  places  and  on  sandy  lands  extremeiy  destructive  in 
early  spring.  Western  species,  the  appearance  and  habits  of  which  should  be  known 
to  those  who  wish  to  fight  them  successfully,  are  Chorizagrotis  auxiliaris,  Grt.,  (7. 
agresis,  Grt.,  and  C  introferens,  Grt.,  which  occur  throughout  the  praine  regions  ani 
have  caterpillars  with  the  same  habits  and  extremely  similar  in  appearance  to  the  Red- 
backed  Cutworm.  Neither  these  nor  Paragrotis  perexcellens,  Grt,  and  Dargida  pro- 
cincius,  Grt.,  which  frequently  injure  crops  in  British  Columbia,  have  so  far  received 
no  distinctive  English  names;  but  fortunately  the  habits  of  cutworms  are  such  that 
general  principles  for  applying  remedies  may  be  adopted  for  the  protection  of  most  crops. 
There  is,  however,  much  confusion  in  the  reports  of  injuries  by  cutworms,  and  unless 
specimens  are  actually  received  and  reared  to  the  perfect  insect,  it  is  almost  impossible, 
from  reports  of  correspondents,  to  be  sure  as  to  the  exsact  species  to  which  injury  should 
be  attributed. 

Remedies, — (1.)  Clean  Farming. — The  keeping  down  of  all  weeds  and  the  burning 
up  of  all  haulms,  stems  of  reaped  crops  and  refuse,  as  early  as  possible  in  the  autumn 
after  crops  are  reaped,  will  destroy  miany  eggs  and  prevent  the  deposition  of  others  by 
presenting  no  suitable  place  for  the  moths  to  lay  their  eggs.  The  eggs  are  laid  in 
autumn  or  spring,  and  such  places  are  chosen  by  the  moths  as  where  there  will  be  an 
abundance  of  food  for  the  young  caterpillars  on  hatching. 

(2.)  Traps. — Large  numbers  may  be  destroyed  by  placing  between  the  rows  of  an 
infested  crop,  or  at  short  distances  apart  on  infested  land,  bundles  of  any  succulent 


33 

weed  or  other  vegetation  which  has  been  previously  poisoned  by  dipping  it,  after  tying 
in  bundles,  into  a  strong  mixture  of  Paris  green,  1  oz.  in  a  pail  of  water.  The  cut- 
worms eat  the  poisoned  plants,  then  bury  themselves  and  die.  In  hot,  dry  weather  these 
bundles  should  be  put  out  after  sundown,  and  a  shingle  may  be  placed  on  each  to  keep 
it  from  fading. 

(3.)  Banding  and  wrapping. — 

(a)  It  will  be  found  to  well  repay  the  trouble  and  expense  to  place  a  band  of  tin 
around  each  cabbage  or  other  plant  at  the  time  of  setting  out.  These  may  very  easily 
be  made  by  taking  pieces  of  tin  6  inches  long  and  2i  wide  and  bending  them  around 
a  spade  or  broom  handle  so  as  to  form  short  tubes.  In  placing  them  around  a  plant 
the  two  ends  can  be  sprung  apart  to  admit  the  plar.t,  and  then  the  tube  should  be  pressed 
about  half  an  inch  into  the  groun.d.  I  have  found  this  a  useful  means  of  disposing  of 
empty  tomato  and  other  cans.  To  prepare  these  easily,  they  need  only  be  thrown  into 
a  bonfire,  when  the  tops  and  bottoms  fall  off  and  the  sides  become  unsoldered.  The 
central  piecfj  of  tin  can  then  be  cut  down  the  centre  with  a  pair  of  shears  and  forms 
two  tubes. 

(6)  Wrapping  a  piece  of  paper  round  the  stems  of  plants  when  setting  them  out 
will  also  save  a  great  many. 

Hand-picking  or  digging  out  the  cutworm  whenever  a  plant  is  seen  to  be  cut 
off  should,  of  course,  always  be  practised. 

(4.)  Poisoned  Bran  Mash. — The  most  remarkably  effective  remedy  against  cut- 
worms is  the  poisoned  bran  mash  which  has  lately  come  into  such  wide  use.  This  is 
made  by  mixing  half  a  pound  of  Paris  green  with  fifty  pounds  of  slightly  moistened 
bran.  In  making  this,  it  is  best  first  to  dampen  some  of  the  bran  slightly  with  water 
containing  a  little  sugar.  After  mixing  thoroughly,  add  the  Paris  gfreen  by  dusting 
it  on  the  surface  and  stirring  all  the  time.  We  have  found  that  when  Paris  green  is 
added  to  perfectly  dry  bran,  owing  to  its  weight,  it  will  sink  at  once  to  the  bottom  when 
stiJred,  in  the  same  way  that  it  does  in  water.  Half  a  pound  of  Paris  green  is  enough 
to  poison  fifty  poimds  of  bran,  although  double  tliis  amount  may  be  used.  If  the  mix- 
ture is  to  wet,  n:ore  dry  bran  should  be  stirred  in  until  the  mixture  will  crumble  easily 
and  run  through  the  fingers  without  adhering. 

When  reciuired  for  garden  use,  all  that  is  necessary  is  to  sprinkle  a  little  of  the 
poisoned  mixture  by  hand  around  such  plants  as  are  liable  to  attack.  When  crops 
are  planted  in  drills  or  in  rows,  a  convenient  way  is  to  make  the  mixture  rather  dry 
and  then  distribute  it  by  means  of  a  Planet  Jr.,  or  other  wheel  seeder.  In  field  prac- 
tice, among  such  close  growing  crops  as  standing  grain,  which  are  sometimes  in- 
jured by  the  Ecd-Vacked  Cutworm,  the  poisoned  bran  remedy  is  also  serviceable.  The 
mixture  can  be  distributed  by  means  of  a  paddle  or  shingl?  and  can  be  thrown  easily 
to  a  distance  of  twenty  feet.  When  distributed  in  this  way,  there  is  much  less  danger 
of  chickens  and  birds  picking  it  up  than  if  it  is  placed  in  lumps. 

The  question  of  danger  from  the  use  of  this  poisoned  bait  is  one  which  must  b3 
considered.  It  is  frequently  inquired  about  by  correspondents,  and  some  instances  of 
the  poisoning  of  poultry  where  it  has  been  used,  seems i  to  be  justly  attributable  to 
their  having  eaten  some  of  it.  As  a  rule,  there  is  little  danger  from  this  cause.  The 
quantity  vsed  is  ?o  small  that  it  is  not  noticed  by  poultry;  and  then,  in  gardens,  poultry 
do  80  n  uch  harm  to  plants  that  they  should  never  be  admitted  at  the  time  of  year  when 
cutworms  recur  injuriously  and  only  at  special  times  of  ths  year  when  there  are  no 
crops  to  injure.  If,  however,  there  should  be  a  bad  infestation  by  cutworms  and  there 
is  no  means  of  barring  out  or  driving  away  the  chickens,  the  owner  of  the  crops  must 
decide  whether  he  will  lose  his  crop  or  take  special  means  of  protecting  his  chickens. 
The  exrerience  of  a  great  many  people  who  have  used  this  remedy  without  taking  any 
special  precautions,  is  that  injury  to  domestic  animals  {.^  extremely  rare;  and,  although 
I  have  been  on  the  watch  for  any  trouble  of  this  sort  for  many  years,  I  do  not  know 
of  a  single  instance  when  poultry  have  been  poisoned,  without  doubt,  by  eating  poisoned 
bran  rut  out  for  cutworms.     However,  there  will  be  many  occasions  when  plants  in 
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gardeius  may  be  protected  by  putting  out  the  poisoned  bran  in  small  heaps  and  then 
covering  these  up  with  a  piece  of  shingle  or  some  other  covering,  so  that  the  material 
cannot  be  got  at  by  stray  chickens  and  other  poultry. 

It  has  also  been  asked  whether  there  is  any  danger  of  plants  absorbing  Paris  green 
from  th^s  mixture  when  placed  near  their  roots.  In  reply  to  this,  it  is  only  necessary 
to  point  out  that  Paris  green  is  practically  insoluble  and  therefore  cannot  be  absorbeu 
by  the  plant. 

Root  Maggots,  Figs.  27,  28. 

Attach. — Small  white  maggots  which  bore  into  the  roots  of  radishes,  freshiy  set 
out  cabbages,  and  into  the  bulbs  of  onions,  and  sometimes  also  injure  the  roots  oi 
beans  and  Indian  com. 

The  Cabbage  or  Radish  Maggot, 'and  the  Onion  Maggot,  which  for  all  practical 
purposes  may  be  treated  of  here  as  the  same  species,  cause  great  loss  in  crops  of  cauli- 
flowers, early  cabbages,  turnips,  radishes  and  onions,  almost  every  season. 

The  maggots  which  are  found  attacking  cabbages,  radishes,  cauliflowers  and  tur- 
nips, and  those  in  onions,  and  in  beans  and  corn,  are  very  similar,  but  they  belong  to 
three  different  species,  Phorhia  hrassiccB,  Bouche,  attacking  plants  of  the  cabbage 
family,  Phorbia  ceparum,  Meig.,  infesting  onions,  and  Phorhia  fuscicepa,  Zett,  (Fig. 
27)  injuring  beans  and  com. 

Corn  sown  during  a  cold,  wet  period  by  which  germination  is  imduly  delayed,  is 
very  liable  to  be  attacked  by  the  Corn-seed  Maggot  {P.  fusciceps).  In  such  cases 
it  is  well  to  wait  for  warm  weather  to  re-sow  and  then  push  on  the  crop  with  a  light 
dressing  of  nitrate  of  soda,  200  lbs.  to  the  acre. 

The  perfect  flies  of  all  these  maggots  are  very  similar  to  the  ordinary  observer  and 
may  be  described  as  slender  flies,  somewhat  smaller  than  the  ordinary  house  fly,  which 
fly  about  close  to  the  ground  and  lay  their  white  eggs  on  the  stems  of  the  young  plants. 
Here  after  a  few  days  the  maggots  hatch  and  work  their  way  down  beneath  the  soil, 
where  they  lie  close  to  the  root  or  burrow  into  it,  tearing  the  tissues  with  their  hook- 
like mandibles  and  living  on  the  sap,  thus  soon  reducing  the  root  or  stem  to  a  rotten 
mass.  When  full  grown  these  maggots  turn  to  reddish  brown  puparia  in  the  soil  close 
to  the  roots.  The  exact  number  of  broods  of  these  maggots  which  may  be  found  in  a 
season  seems  to  be  rather  complicated  by  the  overlapping  of  broods,  and  the  delay  in 
issuing  of  some  individuals  of  each  brood ;  but  practically  it  may  be  said  that  cabbage 
and  radish  maggots  do  by  far  the  greatest  amount  of  harm  during  the  month  of  June, 
and  early  in  July,  and  in  many  years  their  injuries  are  slight  after  that  period.  With 
onions  the  injury  continues  throughout  the  season  and  is  most  noticeable  in  June, 
August  and  September.  The  injury  to  beans  and  Indian  corn  is  only  in  spring,  and, 
as  a  rule,  is  confined  to  plants  which  have  been  weakened  by  the  seeds  being  planted  too 
deeply  or  by  late  frosts.  However,  in  seasons  of  excessive  abundance  oabbage  and 
onion  maggots  may  be  found  all  through  the  growing  season,  and  cabbages  and  cauli- 
flowers are  occasionally  injured  in  autumn  by  the  maggots  attacking  the  heads  of  the 
plants. 

Bemedies. — Up  to  the  present  time  it  cannot  be  claimed  that  any  perfectly  effi- 
cacious remedy  has  been  discovered  for  root  maggots.  In  certain  years  they  seem  to 
be  so  extremely  abundant  that  even  the  best  remedies  merely  seem  to  prolong  the  lives 
of  the  plants,  and  only  a  very  small  proportion  of  a  crop  can  be  saved.  In  ordinary 
years,  however,  much  can  be  done  to  protect  crops  liable  to  attack,  and  the  following 
are  the  remedies  which  have  given  the  best  results  : — 

For  Onions. — White  hellebore  (Remedy  .3)  dusted  along  the  rows  once  a  week  from 
the  time  the  young  plants  appeared  above  the  ground  gave  comparatively  clean  onions, 
very  few  being  attacked.  Fresh  gas  lime  broadcasted  over  onion  fields  at  the  rate  of 
two  hundredweight  to  the  acre  had  a  similar  effect;  but,  where  the  caustic  lime  came 
in  contact  with  the  young  onions,  they  were  burnt  out.     A  light  dressing,  between  the 
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rows  of  onions,  of  the  same  material  gave  almost  as  good  results  as  where  it  was  dis- 
tributed over  the  whole  :fteld.  When  onions  have  begun  to  form  their  bulbs,  the  earth 
may  be  hoed  or  brushed  away  right  down  to  the  roots,  and  in  some  years  the  maggots 
do  not  penetrate  the  bulbs.  As  soon  as  the  earth  is  hoed  away  in  garden  practice,  a 
dusting  along  the  rows  with  white  hellebore  makes  the  protection  more  complete. 

Dressings  of  salt,  Paris  green  and  plaster,  and  wood  ashes  have  been  found  useless 
in  protecting  onions  from  the  attacks  of  root  maggots. 

For  Cabbages. — (1).  Tarred  Paper  Disks. — ^Pieces  of  ordinary  tarred  paper  three 
inches  in  diameter,  with  a  slit  running  to  the  centre  so  as  to  allow  of  their  being  placed 
around  the  stems  of  young  cabbages  and  cauliflowers  at  the  time  of  planting,  and 
pressed  down  close  to  the  ground,  will  prevent  to  a  large  measure  the  flies  from  laying 
their  eggs  on  plants  so  protected,  or  will  kill  the  young  maggots. 

(2.)  Insect  Powder. — About  half  a  tea-cupful  uf  a  decoction  of  pyrethrum  insect 
powder  (four  ounces  to  a  gallon  of  water),  or  of  white  hellebore  (Remedies  3  and  4) 
of  the  same  strength  poured  around  the  root  of  each  plant,  after  drawing  away  the 
earth,  right  down  to  the  roots,  will  destroy  any  maggots  which  may  have  started  to 
work.  The  earth  should  be  put  bacK  again  and  the  plants  well  hilled  up,  when  new 
rootlets  will  soon  be  formed.  A  light  sprinkling  of  nitrate  of  soda  or  some  special 
fertilizer  will  encourage  a  quick  growth  and  much  help  the  plants  to  overcome  attack. 
Dressings  of  one  ounce  to  the  square  yard  may  be  used  for  this  purpose.  Cabbage 
plants  should  be  examined  late  in  June  to  see  if  the  maggots  are  at  work.  The  earlier 
the  treatment  with  insect  powder  or  white  hellebore  is  applied  the  more  effective  it 
will  be.  If  the  mixture  is  applied  to  the  roots  with  a  force  pump>  although  more  liquid 
is  consumed,  it  has  the  advantage  of  dislodging  many  of  the  maggots  so  that  their 
injuries  cease  at  once. 

(3.)  Cheese-cloth  inclosures. — A  very  effective  and  practical  means  of  procuring 
early  radishes,  cabbages  and  cauliflowers,  perfectly  free  from  root  maggots,  is  by  grow- 
ing them  beneath  cheap  frames  made  of  light  wood  covered  with  cheese-cloth.  A  con- 
venient size  for  small  beds  is  8  feet  long,  2  feet  wide  and  2  feet  high.  This  frame  can 
be  made  for  about  25  cents,  of  one  and  a  half  inch  square  wood,  nailed  together  at  the 
comers,  and  with  the  cheese-cloth  tacked  on  the  outside.  In  such  a  frame  Ave  cauli- 
flowers and  two  rows  of  radishes  have  been  grown  to  perfection.  The  frame  was  kept 
on  from  the  time  the  young  plants  came  up  until  the  radishes  were  pulled. 

Cauliflowers  were  sufficiently  advanced  to  require  no  further  protection  and  the 
frames  were  removed  about  the  first  of  August. 

For  Radishes. — The  maggot  which  attacks  the  radish  is  the  same  species  as  also 
attacks  cabbages  and  turnips,  the  severity  of  attack  on  these  different  crops  being  about 
in  the  order  in  which  they  are  named,  so  that  in  years  of  light  attack  radishes  will  draw 
off  injury  from  the  <:abbages. 

Injuries  to  turnips  are  seldom  severe,  and  in  most  instances  a  crop  shows  little  sign 
of  this  attack  in  autumn,  even  in  seasons  when  the  maggots  may  have  beon  found  in 
considerable  nnrrbers  in  the  spring. 

(1.)  The  Cook  carbolic  wash  (Remedy  6),  consisting  of  one  quart  of  soft  soap,  or 
one  pound  of  Lard  soap,  in  a  gallon  of  water,  with  half  a  pint  of  crude  carbolic  acid 
added,  and  the  whole  boiled  together  for  a  few  minutes,  to  make  the  stock  emulsion, 
has  proved  over  and  over  again  an  excellent  remedy  for  radish  maggots.  The  stock 
emulsion  can  be  kept  in  a  closed  vessel,  so  that  dust  and  rubbish  will  not  fall  into  it, 
and,  when  required  for  use,  one  part  of  this  mixture  by  measure  is  added  to  fifty  of 
water,  and  should  be  sprayed  directly  upon  the  growing  plants  from  the  time  they 
appear  above  the  ground,  once  a  week  until  ready  for  the  table. 

(2.)  White  hellebore  (Remedy  3),  dusted  along  the  rows  of  radishes  once  a  weik 
from  the  time  they  appear  above  the  ground,  has  given  crood  results  in  most  years. 

From  2  years'  experience  with  the  cheese-cloth  coveriners,  I  have  no  hesitation  in 
recommending  these  to  amateur  gardeners,  however  small  their  gardens  may  be,  as  a 
sure  means  of  obtaining  perfectly  clean,  as  well  as  early,  radishes  and  cauliflowers  of 
the  very  best  quality,  at  a  comparatively  light  expense. 
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For  Beans  and  Com. — Injury  to  these  crops  in  Canada  is  a  rare  occurrence.  The 
only  remedy  wJiich  can  be  suggested,  is  to  sow  these  crops  in  good  season  in  well  pre- 
pared soil  and  not  deeper  than  one  or  two  inches. 

The  Small  White  Cabbage  Butterfly 

(Pont la  rapce,  L.),  Fig.  26. 

Attack. — Velvety  green  caterpillars,  commonly  known  as  Cabbage  Worms,  about 
an  inch  in  length,  with  a  broken  yellow  line  along  each  side,  and  an  unbroken  one 
down  the  middle  of  the  back.  At  first  eating  the  outside  leaves,  but  eventually  boring 
right  into  the  head  of  the  cabbage.  These,  after  three  or  four  weeks,  produce  the  whit^ 
butterflies  so  common  in  gardens. 

This  injurious  insect,  which  was  imported  into  Canada  about  1859,  has  now  spread 
right  across  the  Dominion,  and  is  every  year  the  cause  of  considerable  loss,  not  only 
to  cabbages  but  also  to  turnips  and  other  plants  of  the  same  family.  It  is,  however,  one 
of  the  easiest  of  the  well  known  insect  pests  to  control.  There  are  two  broods  during 
the  growing  season,  and  sometimes  a  late  supplementary  one,  of  which,  the  caterpillars 
are  found  as  late  as  November.  Farmers  and  gardeners  should  watch  for  tlie  first 
appearance  of  the  larva?  and  apply  the  remedy  promptly.  The  eggs  are  laid  by  the 
female  butterflies  on  the  leaves. 

Remedy. — The  caterpillars  can  be  destroyed  easily  by  dusting  the  plants  with  a 
mixture  of  one  pound  of  pyrcohrura  insect  powder  (Remedy  4)  and  four  pounds  of 
cheap  flour.  Mix  the  whole  together  and  keep  it  in  a  tightly  closed  canister  or  jar  for 
24  hours.  The  powder  is  then  ready  for  use  and  may  be  dusted  over  the  cabbages 
either  with  a  cheese-cloth  bag  tapped  lightly  with  a  slender  stick,  or  from  one  of  the 
various  insect  guns,  or  dusters,  now  sold  by  seedsmen.  The  advantage  of  this  remedy 
over  many  others  which  are  recommended  is  that,  although  insect  powder  is  so  deadly 
to  caterpillars  and  most  insects,  it  is  quite  harmless  to  human  beings  and  the  higher 
animals. 

The  rather  prevalent  custom  of  using  Paris  green  and  other  arsenical  poisons  on 
cabbages  and  other  vegetables,  must  be  condemned  as  being  very  dangerous  without 
any  commensurate  advantage. 

The  Dumond-back  Moth 
(PlvteUa  maculipennis,  Curtis  =  Plutella  cruciferarum,  Zell.),  Fig.  30. 

AtbacJc. — Small,  green,  exceedingly  active  caterpillars  about  one-quarter  to  three- 
eighths  of  an  inch  in  length,  which  attack  the  leaves  of  cabbages,  turnips,  &c.,  eating 
numerous  srniill  holes  through  the  youuger  leaves,  and  irregular  blotclies  from  the 
under  surface  of  the  older  leaves.  When  disturbed  they  run  backwards  ,wriggling 
their  bodies  violent'y  fro:u  side  to  side,  and,  by  means  of  a  silken  thread,  fall  to  the 
ground,  wl  ere  they  lie  quite  still. 

The  caterpillar  of  the  Dinmond-back  Moth  is  in  some  years  a  serious  pest  of  cab- 
brges,  turnips,  rape  and  almost  all  other  cruciferous  plants.  In  years  of  bad  attack 
the  whole  plant  soon  turns  white  from  the  green  cellular  matter  having  been  eaten 
away,  and  the  plants  dry  up.  It  is  probable  that  there  are  two  regular  broods  in  the 
yf^ar;^but  occasionally  in  late  autumns  some  of  the  second  brood  emerge  and  pr'^duce 
a  third  supplementary  brood,  part  of  which  comes  to  maturity,  and  the  pupas  winter 
over  and  form  part  of  the  spring  brood  of  moths.  The  effects  of  the  first  biood  are 
seldom  noticed  until  about  the  first  week  of  July,  and,  when  se3n,  should  at, once  be 
attended  to.  The  active  caterpillars  can  be  recognized  by  their  spindle-shaped  bodies 
and  their  wriggling  motions  nvhen  disturbed.  When  full  grown,  they  spin  open  net- 
work cocoons  on  the  lower  sides  of  the  leaves,  throucch  which  the  black-lined  whittT 
pupse  can  he  easily  seen.     The  larval  stage  in  summer  lasts  from  three  weeks  to  a. 
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month,  and  the  pupal  stage,  alout  a  fortnight.  The  perfect  moth  is  a  sleaier  little 
creature  very  variable  in  size  and  markings.  A  well  marked  example  is  shown  in  tho 
figure.  Th*>«ize  of  the  moth  is  shown  by  the  hair  line  in  the  middle  of  the  figure.  Tho 
general  colour  is  ashy  gray  with  a  stripe. of  light  somewhat  diamond-shaped  marks  on 
the  back  when  the  wings  are  closed. 

The  occurrence  of  the  Diamond-back  Moth  in  large  numbers  is  fortunuti-ly  very 
irregular.  This  is  undotibt<?dly  d^e  to  the  large  number  of  parasites  which  always 
apx)ear  with  a  serious  attack.  This  is  a  fortunate  circumstance,  as  it  is  a  difficult 
insect  to  control.     The  injuries  are  generally  more  sarious  in  hot,  dry  s-^asoi  s. 

Remedies. — Kemcdies  which  have  given  good  results  are :  (1.)  Dusting  the  inf,  ate  1 
plants  with  a  dry  Paris  green  mixture  (Remedy  1),  using  preferably  lime  or  wood  ashes 
as  a  diluent.  In  England,  where  soot  from  soft  coal  can  be  easily  obtained,  this  sub- 
stance mixed  with  equal  quantities  of  slaked  lime  is  found  to  give  the  best  results. 
(2.)  Kerosene  emulsion  (Remedy  2),  sprayed  well  under  the  leaves,  has  given  excellent 
results  in  garden  practice.  (3.)  As  a  supplementarj'  treatment,  indue* ng  a  vigorous 
growth  with  light  dressings  of  nitrate  of  soda,  or  some  special  fertilizer,  are  most  use- 
ful. (4.)  Several  reports  mention  the  advantage  of  watermg  thoroughly  the  attacked 
plpnts,  where  this  is  practicable.  (5.)  As  a  preventive  measure,  care  should  be  takeii 
to  keep  down.all  weeds  and  plants  of  the  mustard  family  and  to  destroy  in  autumn  all. 
surplus  plants  of  a  crop  which  has  been  attacked.  In  this  way  the  over-wintering 
brood  will  be  destroyed. 

The  Cabbage  Plusia 
[Aiitographa  (Pluma)   hrassicw,  Riley],  Fig.  31. 

xlHocJc. — Pale  green  caterpillars,  about  an  inch  and  a  quarter  long,  striped  with 
longitudinal  whitish  lines,  walking  like  the  loopers  (the  larvae  of  the  geometers),  owing 
to  their  only  having  three  pairs  of  prolegs  at  the  end  of  the  body.  These  caterpillars 
are  very  voracious,  and  when  full  grown  they  spin  gauzy  silken  cocoons  on  the  leaves. 

The  Cabbage  Plusia,  or  Cabbage  Looper,  is  particularly  destructive  to  cabbages, 
lettuces  and  some  other  plants  when  it  occurs;  but,  fortunately,  its  injuries  to  crops  in 
Canada  are  very  rare.  It  is,  however,  an  insect  which  at  any  time  may  become  as 
serious  a  pest  in  Canada  as  it  has  proved  in  the  northern  United  States,  close  to  our 
borders.     Theit*  are  probably  two  broods  in  a  season. 

Remedies, — ^It  is  claimed  that  this  enemy  of  the  cabbage  is  very  much  more  diffi- 
cult to  destroy  than  the  ordinary  '  cabbage  worm '  of  Canada,  which  is  the  caterpillar 
of  the  small  white  cabbag?  butterfly.  Dusting  the  plants  with  Paris  gi'eeu  and  lime 
(one  pound  to  twenty  of  the  diluent)  will  kill  the  caterpillars  early  in  the  season; 
but  it  requires  frequent  applications  and  some  implement  by  which  the  powder  can  be 
driven  up  beneath  the  leaves,  where  the  caterpillars  mostly  feed.  If  a  liquid  spray  is 
used  containing  arsenical  poisons,  one  pound  of  soap  should  be  added  for  every  twenty 
gallons  of  wash.  In  addition  to  the  above,  another  species  belonging  to  the  same 
family  and  styled,  'The  Eyed  Cabbage-looper '  (Autographa  precaiioni^,  Gn.),  by  Mr. 
Chittenden,  in  Bulletin  No.  33,  n.s.,  '  Some  Insects  Injurious;  to  Vecrotable  Crops,' 
TJ.  S.  Bureau  of  Entomology,  is  extremely  common  in  Canada,  and  may  at  any 
time  develop  into  an  enemy  to  the  farmer  nnd  gardener.  The  life  1  istory  is  similar 
to  that  of  the  Cabbage  Plij?i;i.  :md  the  fiamo  HTnedies  may  h?  f.pplied.  A  figure  of  this 
common  inscH3t  is  shown  herewith.     (Fig.  29). 

The  Zebra  Caterpillar 
{Mamestra  picta,  Harr.),  Fig.  32. 

Attack. — Rather  large  handsome  caterpillars,  when  mature  about  two  inches  in 
lengrth,  velvety  black  on  the  back,  beautifully  ornamented  with  two  golden   yellow 
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stripes  on  each  side  of  the  body,  which  are  connected  by  narrow  lines  of  the  same 
colour;  the  head  and  feet  reddish  brown.  There  are  two  broods  of  this  insect  every 
year.  The  moths  of  the  first  brood  appear  during  May  iind  lay  their  eggs  m  large 
clusters  on  the  under  sides  of  leaves  of  many  different  plants.  These  hatch  in  a  little 
more  than  a  week;  and  the  young  caterpillars  for  a  time  feed  gregariously,  devouring 
all  the  green  cellular  portion  and  making  large  conspicuously  white  patches  on  the 
leaves.  As  they  grow  larger  they  separate  and  feed  singly.  I'he  caterpillars  of  the 
first  brood  are  full  grown  about  midsummer,  when  tHey  spin  slight  cocoons  just  beneath 
the  surface  of  the  ground,  and  the  moths  emerge  about  the  first  week  in  August;  they 
are  rather  dull-coloured,  purplish  brown  moths  with  white  under  wings,  ejEpanding 
about  one  and  a  half  inches  across  the  opened  wings. 

The  eggs  of  the  second  brood  are  laid  throughout  Aug^t  and  into  September,  and 
the  caterpillars  are  to  be  found,  as  a  rule,  later  than  those  of  most  of  our  moths.  Being 
conspicuously  coloured,  they  are  often  noticed  crawling  about,  looking  for  food  late 
in  the  autumn,  when  most  kinds  of  plants  have  been  frozen  and  killed.  The  winter 
season  is  passed  in  the  chrysalis  state  beneath  the  ground. 

The  crops  most  attacked  by  the  Zebra  Caterpillar  are  turnips,  cabbages,  peas,  clover 
and  potatoes. 

Remedies. — Spray  affected  plants  with  Paris  green,  1  oz.  in  10  gallons  of  water  ; 
'or  dust  with  insect  powder  (Remedy  4),  or  white  hellebore  (Remedy  3),  or  Paris  green 
and  lime  1  lb.  to  20  of  the  diluent. 

The  Purple-backed  Cabbage  Worm 
[Evergesiia  (Pionea)  straminalis,  Hbn.]. 

Attack. — Slender  bristly  caterpillars,  tapering  to  each  end,  purplish  on  the  back; 
with  the  head,  two  spots  on  the  second  segment,  and  a  small  plate  at  the  end  of  the 
body  black;  measuring  when  full  grown  three-quarters  of  an  inch  long.  These  are 
found  under  the  leaves  of  cabbages  and  turnips  in  July  and  in  September  and  October. 
These  caterpillars  are  most  troublesome  in  the  Maritime  Provinces,  where  every  year 
considerable  injury  is  done  to  crops  of  turnips  late  in  the  season,  the  caterpillars  con- 
gregating on  the  crowns  of  the  turnips  and  eating  cavities  into  the  roots,  as  well  as 
consuming  the  leaves  and  reducing  them  to  skeletons.  Sometimes  whole  fields  of 
turnips  and  cabbages  are  destroyed. 

Injury  by  the  Purple-backed  Cabbage  Worm  is  occasionally  serious  in  the  eastern 
provinces,  and  their  work  is  sometimes  supplemented  by  the  half-grown  cutworms  of 
several  species  which  pass  the  winter  in  the  larval  condition.  There  are  few  references 
to  the  species  in  literature;  but,  as  the  moth  is  common  over  a  very  wide  area  in  Can- 
ada, it  is  probable  that  the  injury  is  more  considerable  than  is  supposed.  There  is  an 
allied  species  known  as  the  Cabbage  Pionea,  which  is  troublesome  to  cabbage  fields  in 
the  eastern  United  States,  the  caterpillars  of  the  two  species  being  very  much  alike. 
The  chief  character  by  which  the  Purple-backed  Cabbage  Worm  can  be  recognized  from 
the  larva  of  the  Cabbage  Pionea,  is  that  its  head  is  shining  black,  while  that  of  the 
last-named  is  yellowish.  The  moth  of  the  Purple-backed  Cabbage  Worm  is  a  neat 
little  species,  expanding  seven-eighths  of  an  inch ;  the  upper  wings  are  of  a  pale  satiny 
yellow,  marked  distinctly  with  a  heart-shaped  discal  spot,  two  distinct  transverse 
waved  lines  across  the  centre  of  the  wing,  the  inner  of  which  runs  through  the  middle 
of  the  heart-shaped  spot,  and  two  less  distinct  lines,  one  at  the  base  of  the  wing  and 
the  other  close  to  the  tip.  There  ia  also  a  conspicuous  dark  blotch  bearing  a  white 
crescent  outwardly  towards  the  tip  of  the  wing.  The  lower  wings  are  silvery  white, 
with  a  clear  black  margin  and  a  narrow  submarginal  line  inside  this.  The  fringes 
of  the  upper  wings  are  gray;  of  the  secondaries,  white. 

There  are  two  or  three  broods  of  this  insect  in  the  season;  the  moths  of  the  first 
brood,  which  passes  the  winter  as  a  chrysalis,  appearing  in  spring  towards  the  end  of 
June,  and  those  of  the  last  brood  laying  eggs  from  which  caterpillars  ajre  foupd  in 
October  and  November.     This  last  bro?d  is  by  far  the  most  injurious. 
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Remedies. — For  the  early  broods,  when  found  upon  turnips,  spraying  with  Paris 
green  or  dusting  the  plants  with  Paris  green  and  some  dry  powder,  will  answeir 
(Eemedy  1).  For  the  last  brood,  when  it  attacks  cabbages,  insect  powder  (Remedy  4) 
must  be  used,  as  there  would  be  danger  of  using  arsenites  upon  cabbages  which  had' 
been  eaten  into  by  the  caterpillars.  In  the  case  of  turnips,  the  quantity  reaching  the 
roots  would  be  so  small  and  there  would  be  so  many  opportunities  for  the  poison  to 
be  washed  off,  that  Paris  green  or  some  other  active  poison  could  be  used,  even  up  to 
the  end  of  the  season. 

The  Colorado  Potato  Beetle 
[Lepiinotarsa  (Doryphora)  decemlineata.  Say],  Fig.  36. 

AttcLch. — ^About  the  end  of  May  the  mature  beetles  of  the  well  known  Colorado 
Potato  Beetle,  usually  known  as  the  Potato  Bug,  come  out  from  their  winter  quarters 
beneath  the  soil,  and  at  once  begin  devouring  any  potato  plants  which  may  haVe 
appeared  above  the  surface.  The  sexes  pair  at  once,  and  the  bright  orange  eggs  are 
laid  beneath  the  leaves  in  clusters  of  half  a  dozen  to  about  fifty.  In  about  a  week  the 
dark-coloured  larve  hatch,  spread  out  over  the  foliage,  and  at  once  attack  the  leaves. 
In  four  OP  five  weeks  they  become  full  grown  and  enter  the  earth,  whlere  they  change 
to  orange-coloured  pupse  in  smooth  oval  cells  two  or  three  inches  below  the  surface. 
In  about  a  fortnight  a  new  brood  of  beietles  appears,  which  attack  the  plants  in  com- 
pany with  belated  larvse  of  the  first  brood.  This  second  brood  becomes  mature  in  a 
rather  shorter  time  than  the  first,  and  the  third  brood  comes  from  eggs  laid  by  them. 
The  third  brood  emerges  in  September  and  is  most  noticeable,  because  by  that  time 
there  are  few  potato  tope  left  in  the  field,  some  fields  having  been  dug  and  others  bared 
of  foliage  by  fungous  diseases.  The  beetles,  having  very  little  food,  wander  about  and 
are  found  on  sidewalks,  paths,  &c.  After  a  time  they  burrow  into  the  ground  a^d 
remain  there  for  the  winter.  After  the  first  brood  the  two  other  broods  become  Very 
mucih  confused.  This  is  due  chiefly  to  the  long  period  over  which  the  females  continue 
laying  clusters  of  eggs,  so  that  the  insect  in  all  stages  may  be  found  during  the  summer 
months. 

The  Colorado  Potato  Beetle  is  particularly  destructive  in  all  parts  of  Canada  east 
of  the  prairies,  and  is  occasionally  so  in  Manitoba  and  in  the  foothills  of  the  Rockies. 
So  far,  it  has  not  been  recorded  from  British  Columbia. 

Bemedies. — The  standard  remedies  for  the  Colorado  Potato  Beetle  are  the  various 
arsenical  poisons,  the  most  useful  of  these  are  Paris  green  and  Arsenate  of  Lead,  both 
of  which  may  be  used  alone  or  what  is  far  better,  and  now  a  more;  general  practioe 
everywhere,  mixed  with  the  Bordeaux  mixture  (Remedy  7).  Bordeaux  mixture  has 
also  a  special  effect  in  destroying  the  Cucumber  Flea-beetle,  Epitrix  cwcumeris,  Harris, 
which  is  frequently  a  serious  enemy  to  potatoes,  tomatoes,  and  egg  plants,  and  has  on 
occasions  been  even  more  destructive  to  these  plants  than  the  larger  and  better  known 
species.  If  the  plants  are  kept  well  sprayed  with  Poisoned  Bordeaux  mixture,  the 
first  application  in  the  beginning  of  June,  then  early  in  July  and  about  August 
1st,  15th  and  81st,  not  only  will  all  of  the  biting  insects  which  occur  on  these  plants 
be  destroyed,  but  several  fungous  diseases  including  the  Early  Rot  and  the  terribly 
destructive  Potato  Rot,  will  te  prevented. 

Blister  Beetles, 
Fig.  33. 

Among  the  usually  unimportant  injuries  to  potatoes  which  on  occasion  become 
more  extensive  and  involve  large  areas,  are  those  due  to, swarms  of  Blister  Beetles, 
long,  cylindrical  shajyed  beetles  with  soft  bodies,  which  fly  to  fields  and  swarming  over 
the  potatoes  devour  the  leaves  rapidly.  As  a  rule,  these  swarms  remain  only  for  a 
short  time  and  tl  en  pass  away. 
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A  remedy  which  has  been  adopted  successfully  consists  of  driving  the  swarms  from 
a  crop  by  several  people  walking  across  it  with  branches  or  other  conspicuous  objects 
in  their  hands,  waving  them  from  side  to  side  and  driving  these  easily  disturbed  beetles 
ahead  of  them  until  they  come  to  the  edge  of  the  crop,  where  they  will  disperse  and 
seldom  return*  It  is  undesirables^  to  destroy  the  Blister  Beetles  if  this  can  be  avoided, 
because  in  their  larval  form  they  are  predaceous  parasites  on  the  eggs  of  grasshoppers ; 
but,  as  in  the  case  of  nearly  all  leaf-eating  insects,  these  can  be  destroyed  by  spraying 
the  crops  with  a  poisonous  mixture  such  as  one  of  the  arssaitss  (Reaiedy  1).  Prof. 
F.  M.  Webster  has  found  that  crops  sprayed  with  Bordeaux  mixture  (Remedy  7)  are 
not  attacked  by  Blister  Beetles  and  as  all  potato  crops  should  be  sprayed  with  Bordeaux 
mixture  every  year,  there  is  no  reason  why  they  should; suffer  'from  these  insects.  In 
addition  to  potatoes,  many  other  crops  and  plants,  particularly  members  of  the  pea 
family,  are  attacked  by  different  species. of  Blister  Beetles. 

Species- which  have  at  different  times  been  the  causa  of  considerable  injury  to 
potato  crops  are  the  Black  Blister  Beetle  (Epicauta  pennsylvanica,  DeG.),  the  Spotted 
Blister  Beetle  (Epicauta  macidaH,  Say)  and  the  Gray  Blister  Baetles  (Macrohasis 
unicolor,  Kirby,  and  Epicauta  cinerea,  Forst.). 


The  Four-lined  Leaf-bug 
(FcBcilocapsus  lineatus.  Fab.),  Fig.  34.  * 

A  somewhat  unusual  attack  on  potatoes,  but  one  which  always  attracts  attention, 
is  by  the  Four-lined  Leaf-bug,  which  is  easily  recognized  by  the  tips  of  shoots  and  the 
foliage  being  curled  up  and  spotted  with  dark  spots  nearly  as  big  as  the  head  of  a  pin. 
and  the  subsequent  drying  up  of  the  injured  parts.  This  leaf-bug  attacks  many  kinds 
of  plants  in  gardens  but  has  a  special  liking  for  mint,  sage,  gooseberries  and  currants. 

Remedies, — (1.)  Spraying  tlie  nymplis  or  partially  developed  bugs  which  cannot 
fiy,  with  a  strong  kerosene  emulsion  (1  to  6)  ;  (2.)  The  jarring  or  beating  of  the 
nymphs  and  perfect  insects  from  the  attacked  plants  into  open  tins  containing  coal  oil 
and  water;  and  (3.)  The  destruction  of  the  eggs,  which  are  always  laid  in  the  twicrs 
of  bushes,  particularly  the  currant,  near  the  tips ;  these  are  white,  and.  as  they  protrude 
slightly  through  the  bark,  when  once  seen  they  are  easily  recognized  again,  and  thus 
this  attack  may  be  controlled  to  a  large  measure  by  winter  pruning. 


The  Cucumber  a^d  Potato  Flea-beetle 
(Epitrix  cucvmerisy  Ilarr.),  Fig.  37. 

This  minute  beetle,  which  does  not  exceed  one- twentieth  of  an  inch  in  length,  is 
black,  covered  with  short  fuscous  hairs,  and  is  much  more  frequently  complained  of  as 
a  potato  pest  thnn  as  an  enemy  to  any  other  crop.  It  is  sometimes,  in  hot,  dry  summers, 
one  of  the  worst  enemies  of  the  potato,  eating  many  small  holes  through  the  leaves 
and  reducing  them  so  much  that  they  are  unable  to  perform  their  functions.  The  best 
remedy  for  this  insect  appears  to  be  spraying  the  vines  with  Bordeaux  mixture.  This 
treatment  has  given  far  better  results  than  spraying  with  Paris  green.  The  practice, 
too,  of  spraying  potatoes  with  Bordeaux  mixture  is  also  an  excellent  one,  as  stated 
above,  being  an  effective  preventive  for  tho  Early  Blight  of  the  potato,  as  well  as  of 
the  much  more  destructive  Potato  Rot  or  Late  Blight. 

The  Five-spotted  Hawk-moth,  or  '  Tomato  Worm  ' 
(Profoparce  celeus,  Hbn.). 

The  large  caterpillar  of  this  moth,  known  as  the  Tomato  Sphinx,  is  frequently 
found  in  some  numbers  upon  tomato  vines,  but  its  work  is  so  conspicuous  and  the 
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tomato  makes  such  rapid  growth  that  its  injuries  are  very  seldom  important  in  Canada. 
However,  the  caterpillar  feeds  on  many  other  plants  belonging  to  the  Nightshade 
Family,  such  as  the  potato  and  tobacco.  It  is  frequently  the  cause  of  considerable  loss 
in  the  large  tobacco  fields  in  the  county  of  Essex,  where  it  is  generally  spoken  of  as 
the  Tobacco  Worm.  This  name,  however,  belongs  properly  to  an  allied  species,  Pro- 
toparce  Carolina,  Linn.,  which  occurs  very  rarely  in  Canada,  The  potato,  however,  must 
be  considered  an  exceptional  food  plant  and  the  insect  is  not  likely  to  become  a  regular 
pest  of  that  crop. 


The  Potato-stai/k  Weevil 
•    {Tnchobaris  trinotata,  Say),  Fig.  38. 

» Attack, — About  the  middle  of  August  several  whitish  legless  grubs  with  brown 
heads  boring  inside  the  stems  of  potatoes.  These  cause  the  leaves  to  turn  yellow  and 
the  stems  to  die  prematurely.  When  full-grown,  the  grubs  form  white  cocoons  of  fibres 
gnawed  from  the  stem,  usually  low  down  in  the  stems.  Inside  these  the  beetles  become 
mature  in  August  and  September,  but  they  remain  in  the  cocoons  and  do  not  emerge 
until  the  following  spring. 

The  Potato  Stalk  Weevil  has  never  been  a  serious  enemy  to  potato  growers  in 
Canada,  but  might  at  any  time  become  one. 

Remedy. — The  remedy  is  simple.  As  the  perfect  beetles  pass  the  winter  in  their 
cocoons  inside  the  stems  of  the  plants  they  have  attacked  during  the  summer,  if  all 
of  these  are  burnt  in  autumn  instead  of,  as  is  too  frequently  the  case,  being  left 
in  heaps  to  rot  in  the  fields,  this  insect  can  be  easily  controlled.  The  practice  of 
promptly  destroying  with  fire  all  haulms,  tops,  vines,  &c.,  of  such  crops  as  have  been 
taken  in,  cannot  be  too  strongly  advocated.  Not  only  is  untidy  or  objectionable  litter 
thus  removed  and  turned  into  useful  fertilizing  elements,  but  many  injurious  insects 
and  fungous  diseases  are  done  away  with,  which  would  endianger  the  crop  of  the  fol- 
lowing year. 

The  Red-headed  Flea-beetle 
(Systena  frontalis.  Fab.),  Fig.  39. 

Attach. — Large  black  shining  flea-beetles»  one-fourth  of  an  inch  long,  with  a  red- 
dish blotch  between  the  eyes.  These  sometimes  occur  in  large  numbers  on  potatoes  and 
many  other  different  plants,  particularly  clover,  to  which  they  are  sometimes  a  serious 
pest.  On  the  slightest  disturbance  tjiey  hop  actively  from  the  leaves  which  they  ere 
attacking. 

The  injuries  to  potatoes  are  sometimes  rather  sevore  and,  when  this  is  the  case, 
demand  attention. 

Remedy. — Spraying  potatoes  with  the  Poisoned  Bordeaux  mixture  (Remedy  Y) 
is  the  best  treatment.  Other  plants,  as  grape  vines  and  many  garden  flowers,  may  be 
dusted  with  Paris  green  and  lime,  or,  when  convenient,  sprayed  with  the  Poisoned 
Bordeaux  mixture. 


The  Turnip  and  Cabbage  Aphis 
(Aphis  hrassicw,  L.),  Fig.  42. 

Attach. — Clusters  of  gray  plant-lice  situated  all  round  the  bases  of  the  stems  and 
beneath  the  leaves  of  Swede  turnips  and  all  kinds  of  cabbages,  from  which  they  suck 
the  sap,  causing  them  to  become  withered  and  stunted  and,  in  serious  outbreaks,  de- 
stroying whole  crops.    As  a  rule,  these  plant-lice  are  not  noticed  until  the  end  of  the 
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season;  but  in  dry  autumns,  or  on  high  land,  they  increase  with  incredible  rapidity 
and  become  one  of  the  most  destruciiv^'  enemies  of  the  turnip  grower.  The  eggs  are 
laid  late  in  autumn  upon  the  leaves  and  stems  of  the  plants. 

The  Turnip  and  Cabbage  Aphis  is  very  widespread,  occurring  in  all  parts  of  the 
Dominion.  In  British  Columbia  it  is  frequently  very  destructive  to  early  cabbages 
and  cauliflowers;  but  in  eastern  Canada  the  most  important  injury  is  to  Swede  tur- 
nips in  fields  at  the  time  that  they  are  forming  their  roots. 

Remedies. — ^When  cabbages  in  gardens  are  attacked,  the  colonies  of  plant-lice 
should  be  destroyed  by  spraying  with  kerosene  emidsion  (Remedy  2),  or  whale-oil  soap 
(Eemedy  5),  on  their  first  appearance.  In  turnip  fields  the  injury  is  always  in  autumn, 
and  the  colonies  of  plant-lice  should  always  be  looked  for  when  the  turnips  are  being 
hoed  and  thinned.  At  this  time  good  work  may  be  done  by  simply  hoeing  out  the  in- 
fested plants  and,  having  pulled  some  earth  over  them  with  the  hoe,  pressing  it  down 
with  the  foot.  When  the  plant-lice  are  too  numerous  for  this  simple  treatment,  the 
infested  plants,  which  at  this  time  are  generally  in  restricted  areas,  should  be  promptly 
sprayed  with  a  knapsack  sprayer,  using  kerosene  emulsion  (KemAdy  2),  or  whale-oil 
soap,  one  pound  in  six  gallons  of  water.  As  the  eggs  are  laid  late  in  autumn  on  the 
leaves  of  turnips  and  cabbages,  remnants  of  these  crops  should  always  be  ploughed 
down  as  soon  as  the  crop  is  got  in.  Infested  cabbages  may  be  dipped  in  kerosene 
emulsion  before  storing  for  the  winter. 

The  Turnip  Flea-beetls  or  '  Turnip  Fly  ' 
(Phyllotreta  vittata.  Fab.),  Fig.  40. 

Attack. — Small  active  shining  black  beetles,  Jth  of  an  inch  long,  with  yellowish 
marks  on  the  wings,  which  eat  the  seed  leaves  of  turnips  and  other  cruciferous  plants 
directly  they  appear  above  the  ground.  When  disturbed  they  hop  to  some  distance. 
,  The  injury  by  the  Turnip  Flea-beetle  in  hot,  dry  Junes  is  well  known  by  farmers 
in  every  part  of  Canada.  The  larvae  have  been  found  at  Ottawa,  feeding  in  the  leaves 
of  Curled  Cress,  a  plant  belonging  to  the  same  family  as  the  turnip,  but  it  is  certain 
♦^^hat  this  stage  in  the  American  insect  is  generally  passed  on  the  roots.  As  soon  as 
young  turnips  appear  above  the  ground  the  beetles  swarm  on  them  and  destroy  the  seed 
leaves,  which  are  so  important  to  the  young  plants,  frequently  destroying  whole  crops 
and  making  it  necessary  to  resow  large  areas. 

Remedies, — (1)  Paris  green  and  land  plaster,  one  pound  of  the  former  to  twenty 
of  the  latter,  dusted  along  the  rows  of  young  turnips,  if  possible  when  they  are  covered 
with  dew,  is  an  effective  remedy  against  this  troublesome  insect.  The  land  plaster  acts 
as  a  stimulant  to  the  plants  and  pushes  on  growth.  As  soon  as  the  rough,  true  leaves 
are  formed,  the  plants  are,  as  a  rule,  able  to  make  more  growth  than  the  beetles  can 
destroy. 

(2.)  Late  sowing.  Careful  observation  has  shown  us  that  for  central  Ontario, 
the  third  week  in  June  is  the  most  satisfactory  time  for  sowing  turnips  to  avoid  injury 
by  flea-beetles.  By  that  time  the  perfect  insects  of  the  first  brood  have,  as  a  rule,  dis- 
appeared, and  the  young  plants  grow  rapidly  and  produce  as  good  crops  as  when  sown 
two  and  three  veeks  earlier. 


The  Red  Turnip  Beetle 
(Entomoscelis  adonidis,  Fab.),  Fig.  41. 

Attack, — A  showy  scarlet  beetle,  with  three  black  stripes  down  its  back,  a  black 
patch  on  the  collar,  and  black  legs;  two-thirds  the  size  of  the  Colorado  Potato  -beetle, 
but  narrower  in  outline,  eating  the  leaves,  both  as  larva  and  perfect  beetle,  of  turnips, 
radishes,  cabbages  and  all  other  plants  of  the  Mustard  family,  or  Crucifere. 
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The  Red  Turnip  Beetle  ia  every  year  abundant  throughout  the  prairie  provinces; 
but  there  are  so  many  wild  weeds  of  the  Mustard  family  all  through  the  West,  that  these 
plants  have  prevented  the  Bed  Turnip  Beetle  congregating  upon  cultivated  crops  to 
any  serious  degree.  In  certain  localities  noticeable  injury  has  been  done,  and  it  is 
possible  that  at  some  future  time  this  insect  might  become  a  serious  enemy  of  the 
farmer.  Although  its  specific  name  was  given  in  reference  to  its  feeding  upon  a  mem- 
ber of  the  Ranunculus  family,  Adonis  autumnaUs,  the  Red  Turnip  Beetle  has  not  been 
recorded  in  Canada  as  feeding  upon  any  plant  of  other  orders  than  the  Oruciferse. 
The  bright  red  eggs  are  laid  beneath  clods  of  earth,  large  numbers  joined  together  in 
loose  masses.  Although  such  a  method  of  passing  the  winter  is  very  rare  among  the 
Chrysomelidffi,  to  which  this  insect  belongs,  it  would  appear  as  if  this  were  the  usual 
habit  in  Canada.  The  perfect  beetles  appear  during  July  and  August  and  continue  in 
the  fields  as  late  as  October  and  November. 

The  larvee  are  nocturnal  in  ha'bit,  and,  although  they  also  injure  crops,  most  of 
hhe  observed  damage  is  done  by  the  perfect  beetles.  The  larvsB  are  slug-shaped  and 
black  in  colour.  When  mature  they  are  half  an  inch  long.  The  pupa  is  formed  in  the 
ground  about  an  inch  or  so  beneath  the  surface. 

Remedies, — Spraying  with  Paris  green  and  other  arsenites  (Remedy  1),  when  the 
nature  of  the  affected  crops  will  allow  of  that  practice,  is  the  best  remedy.  As,  how- 
ever, the  beetles  occur  very  late  in  the  season,  it  might  be  necessary  to  substitute  dust- 
ing with  insect  powder  or  hellebore,  should  the  beetles  becoma  abundant  on  crops  of 
cabbages.  Certain  wild  members  of  the  Mustard  family  such  as  the  Gray  Tansy 
Mustard  and  the  Prairie  Wallflowers,  seem  to  be  particularly  attractive  to  this  insect, 
and  might  be  used  as  decoy  plants,  upon  which  th^  beetles  could  be  poisoned  at  short 
intervals. 


The  Carbot  Rust-fly 
{Fsila  TOSOB,  Fab.),  Fig.  43. 

Af  toe  At.- —Early  in  the  season  the  leaves  of  young  carrots  turn  reddish,  and  the 
roots  will  be  found  to  be  blotched  with  rusty  patches,  particularly  towards  the  tii>. 
These  carrots,  when  stored  for  winter  use,  although  sometimes  not  showing  much  in- 
jury on  the  outside,  may  be  found  to  be  perforated  in  every  direction  by  dirty  brown 
burrows,  in  which  are  many  semi-transparent  yellowish  maggots  about  i  of  an  inch 
long.  These  maggots  are  blunt  at  the  tail  end,  but  taper  toward  the  head,  where  there 
is  a  black-hooked  tip,  forked  at  the  base,  by  which  the  maggot  makes  its  way  through 
the  roots.  The  puparium  is  reddish  brown,  and  the  maggots,  as  a  rulft,  leave  the 
carrots  before  assuming  this  form.  The  perfect  fly  is  a  quarter  of  an  inch  long,  bright, 
shiny  green-black,  with  yellow  legs  and  red  eyes.  There  are  at  least  two  broods  in  a 
season. 

Carrots  in  the  Maritime  Provinces,  and  to  a  less  extent  and  at  wide  intervals, 
through  Quebec  and  Ontario,  are  often  seriously  injured  by  the  larvsB  of  this  European 
insect.  In  the  Maritime  Provinces  it  is  a  regularly  occurring  pest  of  the  market  gard- 
ener, and  much  loss  every  year  is  due  to  its  ravages.  To  a  less  degree  celery  and  pars- 
nips are  also  sometimes  attacked  by  this  insect,  but  I  have  never  seen  in  Canada  more 
than  an  accidental  occurrence  on  these  crops 

Remedies. — (1.)  When  young  carrots  are  large  enough  to  thin  out,  this  should  be 
done  if  possible  late  in  the  day,  and  the  rows  at  once  sprayed  with  kerosene  emulsion 
(Remedy  2),  one  part  of  the  ordinary  emulsion  to  nine  of  water;  or  the  rows  may  be 
dusted  with  sand,  land  plaster,  or  ashes,  with  which  coal  oil  has  been  mixed  at  the  rate 
of  half  a  pint  to  an  ordinary  three-gallon  patent  pail  of  the  diluent.  One  application 
a  week  should  be  made  through  June  and  into  July,  particularly  after  the  rows  have 
been  thinned  or  hoed  up.     (2.)  Late  sowing  has  been  advantageous  in  many  instances. 
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and,  as  carrots  for  the  table  may  be  sown  very  late  in  the  year  and  give  good  crops,  it 
is  advisable  to  make  two  or  three  sowings,  a  week  or  ten  days  apart,-  some  of  which 
will  escape  injury.  (3.)  The  common-st^nse  practice  of  not  sowing  carrots  in  the  same 
spot  as  they  were  planted  the  previous  year,  will  recommend  itself  to  all  growers. 
(4.)  The  destruction  of  the  maggots  from  stored  carrots.  Where  carrots  are  .stored 
in  sand  for  winter  use,  the  larvse  leave  the  roots  and  pupate  in  this  soil.  Care  must  be 
taken,  when  cleaning  out  the  bins  in  spring,  to  destroy  these  puparia  either  by  burying 
the  sand  in  a  deep  hole  or  by  throwing  it  into  a  pond  or  into  a  barnyard,  where  it  will 
be  trampled  by  stock. 
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The  Asparagus  Beetles 
(Crioceris  asparagi,  L.,  and  G,  12-punciata,  L.),  Figs.  44,  45,  46. 

Attach, — The  Common  Asparagus  Beetle.  Slender  black  beetles  about  i  of  an  inch 
in  length,  conspicuously  marked  with  six  white  blotches  on  the  back  and  a  red  border 
to  the  neck  and  elytra,  or  wing-cases;  appearing  in  the  early  spring  ard  eating  into 
the  asparagus  shoots,  upon  which  they  lay  their  greenish  black  eggs.  The  grubs  which 
hatch  from  these  eggs  are  dark  olive  and  slug-like.  These  also  attack  the  shoots.  The 
Twelve-spotted  Asparagus  Beetle.  Occurring  sometimes  with  the  above,  arj  beetles  '»f 
about  tlie  same  size,  but  slightly  broader  and  of  a  uniform  reddish  orange  colour,  with 
twelve  black  spots  upon  the  wing-cases.  The  grubs,  somewhat  similar  to  those  of  the 
Common  Asparagus  Beetle,  but  of  a  dirty  yellowish  colour,  feed  inside  the  berries  of 
asparagus. 

The  two  above-named  species  of  beetles  are  now  a  regularly  occuriing  trouble  of 
asparagus  growers  in  south-western  Ontario;  both  species  seem  to  occur  together  and 
to  be  equally  abundant.  Their  first  appearance  was  in  1898,  and  the  spread  in  Canada 
has  fortunately  been  far  less  extensive  than  it  was  at  first  feared  it  might  be.  There 
are  two  broods  in  the  season,  the  first  beetles  attacking  the  young  shoots  and  laying 
their  eggs  upon  them.  The  larva;  are  found  on  the  foliage  during  the  summer.  The 
beetles  pass  the  winter  fully  developed. 

Remedies. — (1.)  Dusting  with  lime.  The  most  effectve  remedy  is  probably  the 
destruction  of  the  larvse  by  dusting  the  plants  systematically  every  three  or  four  days 
with  fresh  air-slaked  lime,  which  adheres  to  their  slimy  bodies  and  kills  all  those  with 
which  it  comes  in  contact.  (2.)  Poisoning.  Active  poisons,  as  a  miMure  of  Paris 
green  and  flour,  or,  better,  Paris  green  mixed  with  the  lime  mentioned  above,  and  ducted 
through  the  plants,  will  kill  not  only  by  contact  with  the  larva?,  but  will  destroy  both 
them  and  the  perfect  beetles  which  eat  the  poisoned  f(d";age.  (4.)  Be^^tlng.  Be  tlis 
and  larvae  may  be  beaten  from  the  plants  into  nets  or  broad  pans  containing  water  and 
coal  oil.  Nets  made  specially  for  the  purpose  are  most  convenient.  The  larvae  may  also 
be  brushed  off  the  plants  with  a  stick,  and,  if  this  is  done  in  the  middle  of  a  hot  day, 
it  is  claimed  that  few  will  be  able  to  get  back  again  on  to  the  plants.  (5.)  Poultry 
Chickens  and  ducks,  when  available,  are  very  useful  in  eating  the  beetles  when  they 
first  appear  in  spring. 


The  Spinach  Carrion  Beetle 

(Silpha  hituherosa,  Lee),  Fig.  48. 

Attack, — Shiny  black,  very  active  flattened  grubs,  three-quarters  of  an  inch  long, 
shaped  like  sow-bugs  or  wood-lice,  which  devour  the  leaves  of  plants  belonging  to  the 
Spinach  and  Gourd  families. 

The  Spinach  Carrion  Beetle  belongs  to  a  family,  most  of  the  m<!mbers  of  which 
are  scavengers,  but  there  are  two  species  at  any  rate,  the  present  one  and  the 
Beet  Carrion  Beetle  (8.  opaca  L.),  which  in  the  West  have  caused  injury  to  grow- 
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ing  crops  of  pumpkins,  squashes,  spinach  and  beet.  The  injury  is  done  by 
the  larvae,  which  come  out  at  night  and  destroy  the  foliage  of  these  plants.  The 
beetles  of  both  species  are  very  similar,  are  dull  black,  the  body  flat  and  thin,  about 
three-quarters  of  an  inch  in  length,  with  straight  ridges  on  the  wing  covers  and  a  little 
raised  knob  towards  the  end  of  each  of  these.  The  beetles  pass  the  winter  hidden  away 
beneath  clod<?,  refuse,  &c.,  and  lay  their  eggs  in  June.  The  young  larvae  api)enr  in  about 
a  week  and  grow  rapidly,  maturing  within  three  or  four  weeks. 

Remedies. — The  only  remedies  which  can  be  suggested,  are  the  dusting  of  the 
young  plants  in  June  when  the  grubs  appear,  with  a  dry  Paris  green  mixture,  or  spray- 
ing them  wi:h  Poisoned  Bordeaux  mixture  (Remedy  7).  In  the  case  of  spinach,  which 
could  not  be  poisoned  in  this  way,  it  might  be  possible  to  protect  it  during  the  season 
when  the  eggs  are  laid  by  covering  the  plants  with  cheese  cloth  frames,  as  recommended 
for  Root  Maggots  (see  page  35).  The  native  weed  of  the  West,  the  Si)ear-leaved 
Goosefoot  (Monolepis  chtnopodioides)  which  is  stated  to  be  the  favourite  food  plant 
of  these  insects,  might  also  be  sown  close  to  the  spinach  to  draw  off  attack. 

The  Squash  Bug 
{Anasa  tristis,  DeG.),  Fig.  49. 

Attack. — Numbers  of  large,  ill-smelling,  dark  brown  bugs,  paler  beneath,  §  of  an 
inch  long,  clustering  around  squash  vines  about  the  end  of  June  and  sucking  the  sap. 
The  eggs  are  laid  in  clusters  beneath  the  leaves,  and  the  young  are  soon  found  with 
the  full  grown  bugs. 

This  destructive  enemy  of  the  market  gardener  attacks  all  plants  of  the  Gourd 
family.  It  is  a  serious  pest  in  western  Ontario,  but  is  seldom  troublesome  as  far  east 
as  Ottawa.  The  insect  is  a  true  bug  and  has  the  characteristic  disagreeable  odour  of 
most  insects  of  that  family.  It  passes  the  winter  in  the  perfect  form  beneath  loose 
bark  of  trees,  under  rubbish  in  out-buildings,  &c.  As  soon  as  squashes,  &c.,  aT)pear 
above  the  ground  in  spring,  the  bugs  fly  to  the  fields  and  attack  the  young  plants. 
Their  injuries  at  that  time  of  the  year  are  particularly  severe.  Eggs  are  laid  at  once 
and  the  young  bugs  of  the  first  generation  come  to  full  growth  in  July.  There  are  two 
broods  in  the  season,  but  bugs  of  all  sizes  may  be  found  upon  the  vines  after  midsummer. 

Remedies. — (1.)  Hand-picking  of  the  old  bugs  early  in  the  season  is  claimed  to  he 
the  most  practical  remedy.  This  should  be  done  early  in  the  morning,  during  the 
cooler  hours  of  the  day,  when  the  bugs  are  sluggish.  The  conspicuous  ef^^  clusters 
should  aiso  be  crushed  when  seen. 

(2.)  Traps.  If  shinglis  or  short  pieces  of  board  are  placed  among  the  plants,  the 
bugs  will  hide  beneath  them  at  night  and  can  be  destroyed  before  they  become  active 
and  leave  these  retreats  the  next  morning. 

(3.)  The  young  bugs  can  be  destroyed  by  spraying  with  ker:sene  emulsion 
(Remedy  2),  or  whale-oil  soap  (Remedy  5). 

(4.)  In  a  sei^son  when  the  bugs  have  been  abundant,  nil  vines  should  be  burnt  as 
soon  as  the  crop  has  been  gathercxl.  In  this  way,  many  of  the  insects  in  all  stages  of 
development  will  be  destroyed. 

(5.)  Tray  Crops.  A  few  hills  of  the  ordinary  squash  may  be  planted  among 
melons,  cucumbers,  &c.,  so  that  they  appear  above  the  ground  about  a  week  before  the 
crop.  The  squashes  being  more  attractive,  the  bugs  collect  upon  them,  where  they  can 
be  easily  destroyed. 

The  Striped  Cucumber  Beetle 
{Diahrotica  v  it  lata.  Fab.),  Fig.  50. 

Attack. — Yellow  beetles  ctriped  with  black,  two-fifths  of  an  inch  in  length  and 
half  as  wide  as  long.     These  beetles  pass  the  winter  in  the  perfect  state,  and,  directly 
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young  seedlings  of  cucumbers  or  squashes  of  all  kinds  appear  above  the  ground,  cluster 
around  and  destroy  them.  Later  in  the  year  the  same  beetles  attack  the  plants,  de- 
vouring the  leaves  from  beneath  and  also  other  parts  of  the  plant.  The  larva*,  which 
are  slender  worm-like  creatures,  white,  with  dark  heads,  live  in  the  ground  about  the 
roots,  boring  into  them  and  sometimes  working  their  way  up  above  the  ground  inside 
the  stems. 

The  Striped  Cucumber  Beetle  occurs  all  through  Canada,  east  of  the  prairies, 
and  is  frequently  very  destructive  to  young  plants  in  spring,  jfnd  particularly  to'  the 
flowers.  There  are  two  broods  in  Canada,  the  8*2ond  of  which  is  frequently  much  more 
abundant  but  less  destructive  than  the  first  to  cucurbitaoeous  plants  such  as  squashes, 
cucuobers,  &c.  In  addition  to  this  class  of  plants,  the  beetles  sometimes  do  consider- 
able damage  in  crops  of  peas  and  beans,  gnawing  the  green  pods  and  rendering  them 
unfit  for  the  market. 

Remedies. — Covers.  Young  plants  may  be  protected  from  the  beetles  with  a  square 
of  cheese  cloth  kept  raised  by  two  flexible  sticks  crossed  at  right  angles,  with  the  ends 
stuck  into  the  ground.  The  cheese  cloth  can  be  kept  in  place  by  putting  some  earth 
on  the  edges.  By  the  time  the  plants  have  grown  so  as  to  require  the  removal  of  the 
covering  most  of  the  first  brood  will  have  disappeared. 

Poisons.  Spraying  the  young  vines  with  Poisoned  Bordeaux  mixture  (Remedy  7), 
will  protect  cucurbits  against  the  attacks  of  this  beetle,  and  also  of  the  Cucumber 
Flea-beetle.  Paris  green  and  land  plaster,  ashes,  or  lime  (one  pound  of  the  poison  in 
fifty  of  the  diluent),  if  dusted  over  the  plants  at  short  intervals  of  a  few  days,  will 
destroy  a  great  many  of  the  beetles,  and  drive  others  away.  A  similar  remedy  is  to 
sprinkle  through  the  plants  land  plaster  thoroughly  saturated  with  kerosene  or  tur- 
pentine, both  of  which  are  very  distasteful  to  this  insect.  Dusting  the  plants  around 
the  roots  with  refuse  tobacco  dust,  is  highly  recommended ;  but  this  material  is  difficult 
to  obtain. 

The  Striped  Cucumber  Beetles  are  very  active  and  fly  freely  from  plant  to  plant, 
and,  afl  these  plants  grow  very  rapidly,  all  poisons  must  be  frequently  renewed. 
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To  the  Honourable 

The  Minister  of  Agriculture. 

Sir, — I  beg  to  submit  herewith,  for  jour  approval  Bulletin  No.  53  of  the  Experi- 
mental Farm  series,  which  has  been  prepared  by  the  CerealLst,  Dr.  C.  E.  Saunders  and 
myself.  There  are  presented  in  this  publication  the  results  of  a  large  number  of  experi- 
ments, which  have  been  conducted  at  all  the  experimental  farms  in  your  Department 
during  the  season  of  1905,  with  spring  wheat,  macaroni  wheat,  emmer  and  spelt,  oats, 
barley,  pease,  Indian  corn,  turnips,  mangels,  carrots,  sugar  beets  and  potatoes,  in  plots 
of  uniform  size,  and  with  the  ccops  grown  under  fairly  uniform  conditions.  The  average 
results  are  also  given  of  the  tests  for  the  past  five  years  of  those  varieties  which  have 
been  long  under  trial. 

These  test  plots  are  conducted  with  the  object  of  gaining  information  as  to  the 
relative  productiveness  of  the  different  sorts  and  theit  earliness  in  ripening.  The 
returns  show  much  variation  in  the  weight  of  the  crop3  grown  and  point  to  the  import- 
ance of  care  in  the  choice  of  varieties  of  seed  for  sowin&:.  It  is  hoped  that  these  results 
giving  the  experience  gained  under  some  of  the  more  important  climatic  variations  found 
in  the  country,  will  prove  useful  to  farmers  in  every  part  of  Canada. 

I  have  the  honour  to  be, 

Your  obedient  servant, 

WM.  SAUNDERS, 
Director  of  ExperimerUcU  Famu, 

Ottawa,  November  27,  1905. 
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RESULTS  OBTAINED 


FROM  TBIAL   PLOTS   OP 


mm  coRi,  iLB  ROOTS  m  poims 


By  William  Saunders,  C.M.G.,  LL.D.,  P.R.S.C.,  P.L.S.,  <tc. 

Director  of  Experimented  Farms 
AND  Chas.  K  Saunders,  B.A.,  Ph.D.,  Cerealist. 

During  the  past  eleven  years  experiments  have  been  conducted  on  uniform  trial 
plots  at  each  of  the  Dominion  Experimental  Farms  for  the  purpose  of  gaining  informa- 
tion as  to  the  most  productive  and  earliest  ripening  varieties  of  grain,  fodder  corn,  field 
roots  and  potatoes.  In  arranging  for  these  plots  the  same  varieties  have  been  sown  at 
each  of  the  farms,  the  seed  being  supplied  at  the  outset  from  a  common  stock.  In  each 
case  seed  has  been  sown  early,  and,  as  a  rule,  all  the  different  sorbs  of  the  same  crop  have 
been  sown  on  the  same  day  or  at  most  within  two  or  three  days  so  as  to  give  to  all  an 
even  start.  The  land  chosen  each  year  for  these  plots  has  been  as  nearly  uniform  in 
character  as  could  be  found  and  before  sowing  has  been  brought  into  a  good  condition 
of  tilth.  In  this  bulletin  which  is  the  eleventh  of  the  series,  the  results  of  the  experi- 
ments are  presented  in  the  same  form  as  that  adopted  last  year,  giving  special  promi- 
nence to  the  average  yield  of  each  variety  for  the  past  five  years,  as  being  the  more 
trustworthy  basis  from  which  to  draw  conclusions,  and  relegating  the  figures  obtained 
in  the  current  year  to  a  subordinate  place. 

The  varieties  are  therefore  placed  in  the  tables  in  the  order  of  their  average  yield 
for  the  last  five  years.  Those  which  have  only  been  grown  for  shorter  periods  are  placed 
in  a  separate  group.  While  a  five-year  period  is  undoubtedly  rather  shorty  it  seems 
undesirable  to  lengthen  it,  since  by  so  doing  all  recently  introduced  varieties  would  be 
kept  too  long  from  taking  their  place  in  the  tables  with  the  older  sorts.  * 

During  1905  the  spring  season  at  Nappan  was  cold  and  wet  which  delayed  seeding, 

but  the  warm  weather  which  followed  was  favourable  for  growth  and  good  average 

yields  of  grain  were  obtained.     Later  in  the  year  the  weather  was  unusually  dry  which 

lessened  the  crop  of  roots.     At  Ottawa  cereals  of  all  sorts  have  yielded  well,  pease, 

Indian  corn,  field  roots  and  potatoes  have  also  for  the  most  part  given  returns  above 

the  average.     At  Brandon  the  results  of  the  harvest  have  been  most  gratifying,  wheat, 

oats  and  barley  have  given  very  heavy  yields  and  field  roots  and  potatoes  unusually 

large  crops.     At  Indian  Head  the  grain  crops  have  also  been  remarkably  heavy,   while 

Indian  corn,  pease,  field  roots  and  potatoes  have  given  excellent  returns.  At  Agassiz,  all 

sorts  of  grain  have  done  well  excepting  wheat  which  has  been  severely  injured  by  the 

wheat  midge  Diploais  triiici  which  destroyed  the  larger  part  of  the  crop.    Indian  corn, 

field  roots  and  potatoes  have  all  given  crops  above  the  average. 
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The  following  lists  inclade  only  those  varieties  which  are  being  grown  on   all   the 
Dominion  Experimental  Farms. 

It  frequently  happens  that  a  variety  of  grain  is  grown  for  one  or  two  years  at  the 
Central  Farm  before  being  sent  oat  to  be  tested  at  the  branch  farms.  In  all  such  cases, 
in  order  to  secure  uniformity  in  the  tables  in  this  bulletin,  the  yields  at  the  Central 
Farm  are  only  recorded  for  those  years  in  which  the  varieties  were  grown  on  all  the 
farms. 

In  computing  the  averages  for  these  tables  the  same  five  years  have  been  used  in 
each  case,  except  in  a  few  instances  where  the  omission  or  failure  of  one  of  the  plots 
made  a  blank  in  the  records  for  that  year.  These  instances  are  marked  with  a  cross  t 
and  the  true  position  in  the  tables  of  the  varieties  so  marked  is  on  this  account  to  be 
regarded  as  somewhat  uncertain. 

*  Crossbred  varieties  produced  on  the  Experimental  Farms  are  marked  with  an 
asterisk. 

SPRING  WHEAT. 

Twenty-six  varieties  of  spring  wheat  (exclusive  of  the  macaroni  wheats)  have  been 
grown  on  the  uniform  test  plots  at  all  the  Dominion  Experimental  Farms  during  the 
past  season.  The  size  of  the  plots  was  one-fortieth  of  an  acre  at  Ottawa,  Ont.,  Nappan, 
N.  3.  and  Agassiz,  B.  C. ;  while  at  Brandon,  Man.,  and  Indian  Head,  Sask.,  the  plots 
were  each  one-twentieth  of  an  acre.  The  seed  was  sown  at  the  rate  of  one  and  one-half 
bushels  per  acre.  The  dates  of  sowing  were  as  follows : — At  Ottawa,  April  24 ;  at 
Nappan,  May  13 ;  Brandon,  April  10  to  12;  Indian  Head,  April  6;  and  at  Agassiz, 
April  18. 

In  Canada  the  bushel  of  wheat  is  60  lbs. 

SPRING  WHEAT. 
AVERAGE  YIELD  ON  ALL  THE  EXPERIMENTAL  FARMS. 
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10 
11 

12 
13 
14 


Varieties  tested 

for 

five  years. 


Average 

yield 

for  five 

years. 


Preston* 

Advance  * 

Monarch 

White  Fife 

RedFife 

WeUman's  Fife 

White  Russian 

Stanley* 

Huron* 

Laurel  * 

Power's  Fife— (Minn, 

149) 

Clyde* 

Colorado 

McKendry's    Fife  - 

(Minn.  181) 


Bu.  Lbs. 

35  13 

34  42 

34  14 

34  9 

34  6 

33  38 

33  34 

33  32 

33  26 

83  24 

32  54 

32  54 

82  41 

82  81 


Average 
days 
matur- 
ing for 

five 
years. 

Days. 

116 
I  117 
121 
120 
120 
121 
120 
117 
117 
121 

121 
118 
117 

121 


Aven^ 

yield  in 

1005. 


Bu.Lbs. 

82  40 

30  2 

31  32 
30  54 
30  .. 

32  26 

27  .. 
81  20 

30  6 
32  8 

28  46 

26  14 

27  56 

31  18 


I 


Varieties  tested 
for 
five 


AverM^e 

yield 

for  five 


15  Dawn* 

16  Percy* 

17  Chester  * 

18  Pringle's  Champlain. . 

19  MinnesoU  Na  163. . . 

20  Countess* 

21  Red  Fern 

22  Herisson  Bearded 

23  Australian  Na  9 

24Weldon* 

25  Haynes'  Blue  Stem— 
(Minn.  169) 

26  Early  Riga* 


Ba.Lbs. 

32  26 

H2  15 

32  15 

82  4 

81  59 

31  61 

31  96 

31  30 

80  52 

30  49 

80  32 

29  66 


Average 
days 
matur- 
ing for 
five 
years. 


Days. 

116 
116 
117 
118 
121 
117 
119 
119 
119 
119 
121 

111 


Average 

yield  in 

1905. 


Bu.Lbs. 

31  4 

28  12 

29  86 
28  66 

30  8 

27  26 
26  8 
24  62 
80  14 
23  68 
80  22 

28  36 


SPRING  WHEAT-^CantinuecL 

The  average  crop  of  the  twenty-six  varieties  of  spring  wheat  tested  on  all  the 
Experimental  Farms  in  1905  was  29  bushels  5  lbs.  per  acre. 

AVERAGE  YIELD  ON  THE  CENTRAL  EXPERIMENTAL  FARM,  OTTAWA,  ONT. 


I 

55 


Varieties  tested 

for 

five  yean. 


1  Preston* 

2lHeri88on  Bearded 

3,  Advance* 

4 
5 


Averaffe 

yield 

for  five 

years. 


6 

7 
8 
9 
10 
11 
12 
13 
14 


Pringle's  Champlain. . 

Huron* 

McKendry's    Fife  — 

(Minn.  181) 

Red  Fern 

White  Fife 

Redi*ife 

Clyde/ 

White  Russian 

Monarch 

Wellman's  Fife 

Chester  * 


Bu.Lbs. 

31  28 

30  24 

30  20 

29  44 

29  18 

29  12 

28  34 


Average 

days 

matui* 

ing  for 

five 

years. 


28 

26 

28 

22 

28 

14 

27 

50 

27 

38 

27 

80 

27 

22 

Days. 

106 
109 
108 
107 
109 

111 
109 
112 
112 
110 
114 
113 
112 
106 


Yield  in 
1906. 


Bu.Lbs. 


34 

20 

29 

20 

36 

•  • 

34 

20 

33 

30 

33 

•  • 

33 

20 

27 

20 

83 

20 

30 

40 

32 

20 

31 

40 

36 

20 

37 

40 

is 


;^ 


Varie^es  tested 

for 

five  years. 


15  Laurel 


Average 
3rielcf 

for  five 
years. 


16 
17 
18 
19 
20 
21 
22 

23 

24 

25 
26 


Dawn  * 

Minnesota  163 

Colorado 

Countess* 

Percy  • 

Weldon* 

Haynes*  Blue  Stem  ^ 

(Minn.  169) 

Power's  Fife  — (Minn. 

14Q) 

Stanley  * 

Early  Riga* 

Australian  No.  9 


Bu.Lbs. 

27  22 

27  8 

27  4 

26  16 

26  12 

26  4 

25  36 

24  48 

24  32 

24  20 

22  48 

21  42 


Average 
days 
matur- 
ing for 
five 
years. 


Days. 

HI 
106 
112 
107 
105 
106 
109 

112 

112 
106 
100 
107 


Yield  in 
1906. 


Bu.Lbs. 

32  40 

34  20 

30  20 

31  .. 
29  .. 
28  40 

26  20 

27  .. 

26  40 

82  20 

35  .. 

32  20 


The  average  crop  of  the  twentj-six  varieties  of  spring  wheat  tested  on  the  Central 
Experimental  Farm  at  Ottawa  in  1905  was  31  bushels  53  lbs.  per  acre. 

AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  NAPPAN,  N.S. 


£ 

B 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 


Varieties  tested 

for 

five  years. 


Average 
yield 

for  five 
years. 


Preston* 

Advance*. 

White  Fife 

Monarch 

Red  Fife 

Wellman'sFife 

Clyde*. 

C<Morado 

Laurel* 

White  Russian 

Pringle's  Ohamplain . 

Early  Riga* 

Stanley* 

Chester* 

Countess* 


Bu.Lbs. 


Average 

days 
matur- 
ing for 

hve 
years. 


83 

44 

33 

24 

33 

24 

33 

24 

33 

4 

83 

4 

32 

48 

82 

40 

fj2 

20 

31 

36 

81 

24 

81 

•  « 

SO 

12 

so 

5 

29 

44 

Days. 

112 
112 
116 
116 
113 
116 
114 
112 
116 
116 
112 
109 
115 
114 
115 


Yield  in 
1905. 


Bu.Lbs. 

Si.  . . 

28  .. 

27  40 

34  40 

24  40 

26  40 

27  20 
31  20 
80  .. 
24  .. 
36  .. 
14  .. 
80  40 
20  .. 
26  .. 


£ 

B 
55 


16 


Varieties  tested 

for 

five  years. 


17 


19 
20 
21 
22 
23 
24 
25 
26 


Average 
yield 

for  five 
years. 


McKendry's  Fife 
(Minn.  181) 

Power's  Fife  (Minn. 

149) 

ISlDawn* 

RedFem 

Huron  * 

Weldon* 

Herisson  Bearded .... 

Australian  No.  9 

Percy* 

Minnesota  No.  163. . . 

Haynes'    Blue    Stem 
(Minn.  169) 


Bu.Lbs. 

29  44 

29  32 

29  28 

29  20 

28  52 

28  62 


Average 

days 

matur- 

ing  for 

five 

years. 


Days. 

116 

116 
113 
113 
118 
115 


Yield  in 
1905. 


27 

52 

114  1 

27 

40 

117 

27 

40 

114 

27 

24 

116 

26 

48 

116 

Bu.Lbs. 


80  40 

27  .. 
25  20 
20  40 
18  .. 

25  .. 
18  20 

26  .. 
20  .. 
20  20 

28  20 


The  average  crop  of  the  twenty-six  varieties  of  spring  wheat  tested  on  the  Experi- 
mental Farm  at  Nappan  in  1905  was  25  bushels  43  lbs.  per  acre. 


8 

SPRING  WREAT^CofUinued. 
AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  BRANDON,  MAN. 


£ 

B 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 
13 
14 


Varieties  tested 

for 

five  years. 


Advance  * 

White  Fife 

Red  Fife 

Australian  No.  9 

Monarch 

Power's   Fife  (Minn. 

149) 

Dawn* 

Huron* 

Laurel* 

Wellman's  Fife 

White  Russian 

Preston* 

Stanley* 

Chester* 


Aventfe 
yield 

Tor  five 
years. 


Bu.Lbs. 

36 

8 

3.-) 

12 

34 

48 

34 

24 

34 

20 

34 

18 

33 

44 

33 

24 

33 

20 

33 

16 

33 

8 

32 

56 

82 

40 

31 

56 

Average 

days 

« 

matur- 

Yield in 

c 

ing  for 
nve 

1906. 

h 

B 

years. 

0 

Days. 

Bu.Lbs. 

119 

46  40 

15 

124 

47  20 

16 

124 

45  20 

17 

122 

41  .. 

18 

124 

41  .. 

19 

124 

44  .. 

20 

119 

41  40 

21 

119 

47  .. 

22 

123 

47  40 

23 

123 

45  .. 

24 

124 

39  .. 

25 

120 

52  .. 

26 

120 

42  .. 

121 

39  .. 

Varieties  tested 

for 

five  years. 


Clyde*... 

Percy* 

Minnesota  No.  163. . . 
Haynes*    Blue    Stem 

(Minn.  109) 

Herisson  Bearded .... 
Pringle's  Champlain . . 

Colorado 

Weldon* 

Countess* 

Early  Riga* 

Red  Fern 

McKendry's    Fife 

(Minn.  181) 


Average 

Average 

days 

yield 

matur- 

for five 

ing  for 
five 

years. 

years. 

Bu.Lbs. 

Days. 

31  32 

121 

31  SO 

118 

30  52 

123 

30  44 

124 

30  28 

120 

30  18 

119 

29  56 

120 

29  32 

•  123 

29  10 

122 

28  48 

113 

28  30 

120 

26  35 

125 

Yield  in 
1905. 


Bu.Lbs. 

34  20 
43  20 

43  40 

44  40 
41  .. 
41  40 
36  40 
36  .. 
36  .. 

35  .. 
33  20 

I  40  .. 


The  average  crop  of  the  twentj-six  varieties  of  spring  wheat  tested  on  the  Experi- 
mental  Farm  at  Brandon,  Man.,  in  1905  was  41  bushels  49  lbs.  per  acre. 

AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  INDIAN  HEAD,  SASK. 


B 


1 

2 
3 
4 
5 

6 
7 
8 
9 

10 
11 
12 
13 


Varieties  tested 

for 

five  years. 


Preston* 

Stanley* 

Huron* 

Percy* 

Power's   Fife  (Minn. 

149) 

Wellman's  Fife 

Monarch 

Minnesota  No.  163. . . 
McKendry's  Fife 

(Minn.  181) 

White  Russianf 

Weldon* 

Red  Fern 

Dawn* 


Average 

yield 

for  five 

years. 

Bu.Lbs. 

45 

18 

45 

15 

45 

5 

44 

7 

43 

38 

43 

12 

42 

44 

42 

24 

42 

19 

41 

60 

41 

» 

41 

11 

41 

9 

Average 

days 
matur- 
ing for 

nve 
years. 


Days. 

127 
126 
122 
126 

133 
131 
130 
133 

134 
127 
129 
131 
123 


Yield  in 

1905. 

Bu.Lbs. 

37 

40 

40 

20 

43 

40 

41 

40 

40 

20 

43 

«  • 

35 

■  • 

46 

•  • 

43 

•  • 

n.  sown.|| 

23 

20 

27 

40 

41 

40 

Varieties  tested 
for 
five  years. 


14  Red  Fife. . . 

15  Advance*... 

16  White  Fife. 

17  Ctountess*. 
18 
19 
20] 
21 
22 


23 
24 
25 
26 


Colorado 

Laurel* 

Pringle's  Chaniplain. . 

Clyde* 

Haynes'    Blue    Stem 

(Minn.  169) 

Chester* 

Australian  No.  9 

Herisson  Bearded . . . . 
Early  Riga* 


Averatre 


Sf 


yieh 
for  five 
years. 


Bu.Lbs. 

41  7 

41  5 

40  57 

40  43 

40  18 

40  14 

40  1 

39  42 

39  7 

38  57 

38  44 

38  27 

34  51 


Average 
dajrs 
matur- 
ing for 

five 
years. 

Days. 

131 
129 
130 
125 
129 
133 
180 
126 

134 
128 
ISO 
132 
120 


Yield  in 
1905. 


Bu.Lbs. 

37  40 

30  .. 
43  20 
33  20 

31  .. 

40  20 
28  .. 
30  20 

43  40 

38  .. 

41  20 
26  40 
20  .. 


The  average  crop  of  the  twenty-six  varieties  of  spring  wheat  tested  on  the  Experi- 
mental Farm  at  Indian  Head  in  1905  was  36  bushels  17  lbs.  per  acre. 
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SPRING  WHEAT— Con/inuerf. 
AVERAGE  YIELD  ON  THEJEXPERIMENTAL  FARM,  AGASSIZ,  B.O. 


2 
S 


1 
2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 


Varieties  teated 

for 

fiveyeara. 


Stanley* 

McKendry'a  Fife 

(Minnn.  181).  .  . . 

Colorado 

Laurel* 

White  Kassian 

CounteBS* 

Red  Fife 

Monarch 

Chester* 

White  Fife 

Preston* 

Advance* 

Power's   Fife  (Minn. 

149) 


Average 

yield 

for  five 

years. 


Bu.Lbe. 

35  14 

34  44 

34  14 

33  46 

33  27 

&3  25 

33  9 

33  4 

32  57 

32  47 

32  39 

32  31 

32  28 


Average 

days 

matur- 

Yield in 

ing  for 
five 

1905. 

years. 

Days. 

Bu.Lbe. 

119 

11    20 

121 

9    50 

118 

9    40 

120 

10    .. 

121 

12    40 

117 

12    50 

120 

9    .. 

120 

15    20 

118 

13    20 

119 

8    60 

115 

5    20 

115 

9    30 

122 

5    50 

I 

B 


Varieties  tested 

for 

five  years. 


14  Clyde*  . 

15  Early  Riga* 

16  Minnesota  No.  163. . . 

17  Percy  * 

18  Australian  No.  9 
19Havnes'    Blue   Stem 

(Minn.  169) 

20  Wellman's  Fife 

21  Dawn* 

22RedFem 

23  Huron* 

24  HerisRon  Bearded . . . . 

25  Pringle's  Champlain. . 
26Weldon* 


Average 

Avenge 
yield 

days 
matur- 

for five 

ing  for 
five 

years. 

years. 

Bu.Lbs. 

Day?. 

32    16 

119 

32    15 

113 

82    12 

122 

31    53 

117 

81    60 

119 

81    12 

121 

31      6 

121 

30    36 

117 

30    27 

121 

30    26 

123 

30    17 

120 

28    52 

120 

28    40 

121 

Yield  in 
1905. 


Bu.Lbs. 

8  30 

11  .. 

10  20 

7  20 

10  30 

8  10 

11  10 

12  20 
10  40 

8  20 
14  .. 

5  40 

9  10 


The  average  crop  of  the  twenty-six  varieties  of  sprfng  wheat  tested  on  the  Experi- 
mental Farm  at  Agassiz  in  1905  was  10  bashels  2  lbs.  per  acre,  this  very  low  yield 
being  due  to  the  ravages  of  the  wheat  midge. 

DURUM  OR  MACARONI  WHEAT. 

The  results  of  the  tests  of  varieties  of  macaroni  wheat  are  published  in  a  separate 
table,  as  these  wheats  possess  qualities  rather  different  from  those  of  the  ordinary  sorts 
of  spring  wheat.  While  it  is  possible  to  make  good  flour  from  some  kinds  of  macaroni 
wheat,  such  flour  is  generally  unpopular.  Furthermore  the  peculiar  character  of  the 
kernels  necessitates  the  use  of  somewhat  different  methods  in  the  milling  of  these  kinds 
of  wheat.     They  are  naturally,  therefore,  looked  upon  with  disfavour  by  millers. 

Farmers  who  grow  any  of  these  varieties  should  exercise  great  care  to  prevent  them 
from  becoming  mixed  with  the  standard  sorts  used  for  flour  making, 

Four  varieties  of  macaroni  wheat  have  been  grown  on  the  uniform  test  plots  during 
the  past  season.  The  plots  were  of  the  same  size  as  those  sown  with  ordinary  spring 
wheat  and  the  seed  was  used  at  the  rate  of  one  and  three-quarter  bushels  per  acra  The 
dates  of  sowing  were  as  follows : — At  Ottawa,  Ont.,  April  20;  Nappan,  N.  S.,  May  13  ; 
Brandon,  Man.,  April  10  to  12;  Indian  Head,  Sask.,  April  6;  and  at  Agassiz, 
B.C.,  April  18. 

AVERAGE  YIELD  ON  ALL  THE  EXPERIMENTAL  FARMS. 


1 

a 

Varieties  tested 

for 

five  years. 

for  five 
years. 

Average 

days 

mator- 

ing. 

Average 

yield  for 

1905. 

Varieties  tested 

for 

less  than  five  years. 

Average 

jriela 

for  two 

years. 

Average 
days 
matur- 
ing. 

Averacre 

yield 

for 

1906. 

1 
2 

Roumanian. 

\jrOOBe«    .••       .......a. 

Bu.Lbs. 

87    56 
36    23 

Days. 

121 
119 

Bu.Lbs. 

83    32 
30    32 

Yellow  Gbamovka  (2  yn) 
Mabmoudi  (2  years) 

Bu.Lbs. 

83     2 
29      3 

Days. 

119 
120 

Bu.Lbs. 

34    20 
28      4 

The  average  crop  of  the  four  varieties  of  macaroni  wheat  tested  on  all  the  Experi- 
mental Farms  in  1905  was  31  bushels  37  lbs.  per  acre. 


10 
MACARONI  WHEAT— Con<tnti<Mi 
AVERAGE  YIELD  ON  THE  CENTRAL  EXPERIMENTAL  FARM,  OTTAWA,  ONT. 


1 

Varieties  tested 

for 

five  years. 

Average 
yield 

for  five 
years. 

Average 
dajTs 
matur- 
ing. 

Yield 

for 

1905. 

Varieties  tested 

for 

less  than  five  years. 

Average 

yield 

for  two 

years. 

Average 
days 
matur- 
ing. 

Yield 

for 

1906. 

1 

Roumanian 

Bu.Lbs. 

.34    34 
26    68 

Days. 

113 
109 

Bu.Lbs. 

40    20 
20    40 

Yellow  Ghamovka  (2  yrs) 
Mahmoudi  (2  years) 

Bu.Lbs. 

34    10 
23    10 

Days. 

106 
107 

Bu.Lbs. 
87     . 

2 

Goose 

20    20 

The  average  crop  o£  the  four  varieties  of  macaroni  wheat  tested  on  the  Central 
Experimental  Farm  in  1905  was  29  bushels  35  lbs.  per  acre. 

AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM  AT  NAPPAN.  N.S. 


i 

1 

Varieties  tested 

for 

five  years. 

Average 
yield 

for  five 
years. 

Average 
days 
matur- 
ing. 

Yield 

for 

1906. 

Varieties  tested 

for 

less  than  five  years. 

Avera^ 

yield 

for  two 

years. 

Average 
days 
matur- 
ing. 

yield 

for 

1906. 

J 

Roumanian 

Bu.Lbs. 

29      4 
25    20 

Days. 

116 
114 

Bu.Lbs. 

22    .. 
17    20 

Yellow  Ghamovka  (2  yrs) 
Mahmoudi  (2  years) 

Bu.Lbs. 

16    20 

11     .. 

Days. 

106 
106 

Bu.Lbs. 
16    40 

2 

Goose 

14    .. 

The  average  crop  of  the  four  varieties  of  macaroni  wheat  tested  on  the  Experi- 
mental Farm  at  Nappan  in  1905  was  17  bushels  30  lbs.  per  acre. 

AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM  AT  BRANDON,  MAN. 


J 

Varieties  tested 

for 

five  years. 

Aversge 

yield 

for  five 

years. 

Average 
days 
matur- 
ing. 

Yield 

for 

1906. 

Varieties  tested 

for 

less  than  five  years. 

Average 

yield 

for  two 

years. 

Average 

days 

matur* 

ing. 

^leld 

for 

1906. 

1 

Gkx)8e 

Bu.Lbs. 

47      4 
44    24 

Days. 

126 
126 

Bu.Lbs. 

49    .. 
60    .. 

Y  ellow  Ghamovka  (2  yrs) 
Mahmoudi  (2  years) 

Bu.Lbs. 

49    90 
46    40 

Days. 

183 
156 

Bu.Lbs. 
64    .. 

2 

Roumanian 

46    40 

The  average  crop  of  the  four  varieties  of  macaroni  wheat  tested  on  the  Experimental 
Farm  at  Brandon  in  1905  was  49  bushels  40  lbs.  per  acre. 
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MACARONI  WREAT --Caniinued, 
AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM  AT  INDLAN  HEAD,  SASK. 


Varieties  tested 

for 

five  years. 

Average 
yielcf 

for  five 
years. 

Average 
days 
matur- 
ing. 

Yield 

for 

1905. 

Varieties  tested 

for 

less  than  five  years. 

Average 

yield 

for  two 

years. 

Average 

days 

matur« 

ing. 

Yield 

for 
1905. 

1 

Goose 

Bu.Lhn. 

40    43 
47    58 

Days. 

130 
131 

Bu.Lbs. 

54    40 
46    40 

Mahmoudi  (2  years) 

Yellow  Ghamovka  (2  yrs) 

Bu.Lbs. 

47    25 
46    52 

Days. 

135 
136 

Bu.Lbs. 
51    20 

2 

52    .. 

The  average  crop  of  the  four  varieties  of  macaroni  wheat  tested  on  the  Experimental 
Farm  at  Indian  Head  in  1905  was  51  boshels  10  lbs.  per  acre. 


AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM  AT  AGASSIZ,  B.C. 


£ 
a 


Varieties  tested 
for 
five  years. 


Roumanian 
Goose 


Average 
yield 

Average 
days 

Yield 

for  five 

matur- 

for 

years. 

ing. 

1905. 

Bu.Lbs. 

Days. 

Bu.Lbs. 

33    86 

120 

8    40 

32    50 

118 

11     .. 

Varieties  tested 

for 

less  than  five  years. 


Mahmondi  (2  years) 

Yellow  Ghamovka  (2  yrs) 


Average 

yield 

for  two 

Average 

days 

matur- 

years. 

ing. 

Bu.Lbs. 

Days. 

19    20 
18    .. 

117 
117 

Yield 

for 

1905. 


Bu.Lbs. 

12    .. 
8    .. 


The  average  crop  of  the  four  varieties  of  macaroni  wheat  tested  on  the  Experimental 
Farm  at  Agassiz  in  1905  was  9  bushels  55  lbs.  per  acre.  This  very  low  yield  was  due  to 
the  prevalence  of  the  wheat  midge  Diplosis  tritici  whioh  destroyed  a  large  proportion 
of  the  crop. 


EMMEB  AND  SPlSLT. 

Two  varieties  of  emmer  and  two  of  spelt  were  sown  in  the  uniform  test  plots  this 
season.     They  are  arranged  in  the  tables  in  the  order  of  their  yield  for  two  years. 

The  plots  were  of  the  same  size  as  those  of  spring  wheat.  The  dates  of  sowing 
were  as  follows  : — At  Ottawa,  Ont.,  April  20  ;  Nappan,  N.S.,  May  13 ;  Brandon,  Man., 
April  10  to  12 ;  Indian  Head,  Sask.     April  8 ;  and  at  Agassiz,  B.C.,  April  18. 

The  yield  is  expressed  in  pounds  per  acre,  the  grain  being  of  course,  weighed  with 
the  husk  adhering. 
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EMMER  AND  SPELT— Continued. 
AVERAGE  YIELD  ON  ALL  THE  EXPERIMENTAL  FARMS. 


J 

e 


'1 
2 


Varieties  tested  for 
two  years. 


Common  Emmer. 
Red  Spelt 


Average 
yield 

for  two 
years. 

Average 
days 
matur- 
ing. 

AverM^ 

yielcf 

for 

1906. 

1 

B 

Lbs. 

Days. 

Lbs. 

2,280 
2,153 

117 
121 

2,112 
2,498 

s 

4 

Varieties  tested  for 
two  years. 


Red  Emmer. 
White  Spelt. 


Average 
yield 

for  two 
years. 


Lbs. 

1,992 
1,915 


Average 
days 

matur- 
ing. 


Days. 

121 
121 


Av 


veraffB 
yiela 
for 
1905. 


Lbs. 

2,004 
2,468 


The  average  crop  of  the  four  varieties  of  emmer  and  spelt  tested  on  all  the  Experi- 
mental Farms  in  1905  was  2,270  lbs.  per  acre. 

y 

AVERAGE  YIELD  ON  THE  CENTRAL  EXPERIMENTAL  FARM,  OTTAWA,  ONT. 


I 


1 

2 


Varieties  tested  for 
two  years. 


Red  Emmer. 
White  Spelt. 


Avenge 
yield 

Average 
days 

Yield 

for 

1 

g 

for  two 

matur- 

• 

1905. 

years. 

ing. 

F^ 

^ 

Lbs. 

Days. 

Lbs. 

2,320 

109 

1,880 

3 

2,070 

106 

2,400 

4 

Varieties  tested  for 
two  years. 


Common  Emmor. 
RedSfielti 


Average 

yield 
for  two 

Average 

days 
matur- 

years. 

ing. 

Lbs. 

Days. 

2,060 
1,930 

102 
112 

Yield 

for 
1905. 


Lbs. 

2,060 
1,620 


The  average  crop  of  the  four  varieties  of  emmer  and  spelt  tested  on  the  Central 
Experimental  Farm  in  1905  was  1,990  lbs.  per  acre. 

AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM  AT  NAPPAN,  N.a 


• 

1 

1 

Varieties  tested  for 
two  years. 

Average 
yield 

for  two 
years. 

Average 
days 

matur- 
ing. 

Yield 

for 

1906. 

J 
1 

3 
4 

Varieties  tested  for 
two  years. 

Average 

yield 

for  two 

years. 

Average 
days 
matur- 
ing. 

Yield 

for 

1905. 

1 

Red  Soelt 

Lbs. 

1,920 
1,740 

Days. 

Ill 
111 

Lbs. 

2,440 
2,860 

Red  Emmer 

Lbs. 

1,060 
960 

Days. 

110 
106 

Lbs. 

1,120 
880 

2 

White  Si^lt 

Common  Emmer 

The  average  crop  of  the  four  varieties  of  emmer  and  spelt  tested  on  the  Experi- 
mental Farm  at  Nappan  in  1905  was  1,700  lbs.  per  acre. 

AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM  AT  BRANDON,  MAN. 


6 

p 


1 

2 


Varieties  tested  for 
two  years. 


Common  Emmer. 
Red  Spelt 


Average 

jrield 

for  two 

years. 


Lbs. 

8,490 
2,760 


Average 
days 

matur- 
ing. 


Days. 

182 
136 


Yield 

for 

1906. 


Lbs. 

2,840 
8^600 


£ 

B 

;i5 


Varieties  tested  for 
two  years. 


Red  Emmer. 
White  Spelt. 


Average 
yield 

for  two 
years. 


Lbs. 

2,640 
1,760 


Average 
days 

matur- 
ing. 


Days. 

139 
136 


Yield 

for 

1906. 


Lbs. 

2,600 
2,280 


The  average  crop  of  the  four  varieties  of  emmer  and  spelt  tested  on  the  Experi- 
mental Farm  at  Brandon  in  1905  was  2,780  lbs.  per  acre. 
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EMMER  AND  STELT^CotUinued. 
AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM  AT  INDIAN  HEAD,  SASK. 


1 

Varieties  tesed 

for 

two  years. 

Averaffe 

yield 
for  two 
years. 

Average 
days 

matur- 
ing. 

Yield 

in 
1906. 

J 

S 

3 
4 

Varieties  tested 
•  for 
two  years. 

Average 

yield 

for  two 

years. 

Average 
days 

matur- 
ing. 

Yield 

in 
1905. 

1 

Common  Emmer 

Red  Spelt 

Lbs. 

8.020 
2,570 

Days. 

ISO 
ld2 

Lbs. 

2,940 
8^420 

Red  EmiQer 

Lbs. 

2,280 
2,280 

Days. 

132 
132 

Lbs. 
3,040 

9, 

WhiteSpelt 

8,840 

The  average  crop  of  the  four  varieties  of  emmer  and  spelt  tested  on  the  Experi- 
mental Farm  at  Indian  Head  in  1905  was  3,185  lbs.  per  acre. 


AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM  AT  AGASSIZ,  B.C. 

£ 

B 

Varieties  tested 

for 

two  years. 

Average 

yield 

for  two 

years. 

Average 
days 

matur- 
ing. 

Yield 

in 
1906. 

J 

S 

s 

8 
4 

Varieties  tested 

for 

two  years. 

Average 

jrield 

for  two 

years. 

Average 
days 

matur- 
ing. 

Yield 

in 
1905. 

1 

Common  Emmer 

vVhite  Spelt 

Lbs. 

1,880 
1,776 

Days. 

117 
117 

Lbs. 

1,810 
1,960 

Red  Emmer 

Lbs. 

1,660 
1,595 

Days. 

117 
117 

Lbs. 
1,480 

2 

Red  Spelt 

1,610 

The  average  crop  of  the  four  varieties  of  emmer  and  spelt  tested  on  the  Ezperi* 
mental  Farm  at  Agassiz  in  1905  was  1,697  lbs.  per  acre. 

OATS. 

During  the  season  of  1905,  thirty-nine  varieties  of  oats  have  been  under  trial.  The 
size  of  the  plots  on  which  they  were  grown  was  the  same  as  in  the  case  of  spring  wheat. 
The  seed  was  generally  sown  at  the  rate  of  two  bushels  per  acre,  and  the  dates  of  sowing 
were  as  follows : — At  Ottawa,  Ont.,  April  26  and  27  ;  Nappan,  N.  S.,  May  15  ;  Brandon, 
Man.,  April  27  and  28  ;  Indian  Head,  Sask.,  April  26 ;  and  at  Agassiz,  BjC.,  April  15. 

In  Canada  the  bushel  of  oats  is  34  lbs. 

AVERAGE  YIELD  ON  ALL  THE  EXPERIMENTAL  FARMS. 


I 


1 

2 

S 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 


Varieties  tested 

for 

five  yean. 


Banner 

Abundance 

Lincoln 

Danish  Island 

Improved  American . 

Sil]«rian 

Wide  Awake 

Holstein  Prolific. . . . 

White  Giant 

Golden  Beauty 

Golden  Tartarian. . . 

Ck)lumbus 

Mennonite   

Bavarian 

American  Triumph. . 


Average 
yield 

for  five 
years. 


Bu.Lbs. 

86  24 

84  28 

83  SO 

83  3 


82 

22 

82 

•  • 

81 

14 

81 

6 

81 

2 

80 

30 

80 

20 

80 

2 

79 

31 

79 

26 

79 

25 

Average 

days 
matur- 
ing for 

five 
years. 


Averafce 

yield  m 

1905. 


Days. 

110 
110 
111 
111 
111 
112 
111 
110 
111 
111 
115 
111 
109 
UO 
112 


Bu.Lbs. 

87  20 

88  28 

84  28 

82  18 
94  11 
93  18 
79  30 

83  32 

85  16 

85  6 

86  30 
79  30 

89  16 
89  26 
82  24 


a 


16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 


Varieties  tested 

for 

five  years. 


Earl  v  Golden  Prolific. 

Grolden  Giant 

Ooldfinder 

Thousand  Dollar 

Buckbee's  Illinois  . . . 
American  Beauty. . . . 

Waverley 

Black  Beauty 

Irish  Victor 

Joanette 

Improved  Ligowo. . . . 

Sensation 

Pioneer 

Tartar  King 

Scotch  Potato 


Average 
yield 

for  five 
years. 


Bu.Lbs. 

79  18 

79  14 

79  .. 

78  13 

78  10 

77  28 

77  13 

76  27 

76  22 

76  11 

76  9 

76  8 

75  11 

73  24 

69  26 


Average 

dayii 

matur- 

io^for 

five 

years. 


Days. 

Ill 
115 
114 
110 
111 

no 

111 
109 
110 
112 
109 
109 
109 
108 
112 


Average 

yield  m 

1905. 


Bu.Lbs. 

79  28 

82  16 

93  10 

78  22 

79  2 
79  22 

87  22 
81  32 
78  16 
86  28 
84  24 
77  4 

88  24 
84  20 
76  20 
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OATS— CotUtnti^dL 

AVERAGE  YIELD  ON  ALL  THE  E2LPERIMENTAL  TAmfS-ConHnued, 


Varieties  tested 

for 

le89  than  five  years. 


Twentieth     Century 

(4  years) 

Golden  Fleece (3 years). . 
Kendal  White^  (3  years 
MiUord  White*  (3  years 


Average 

yield 

for  less 

than  five 

years. 


Bu .  Lbs. 

84  16 

85  3 
83  13 
78    13 


Average 
days 
matur- 
ing. 


Days. 

Ill 
113 
112 
112 


Average 

yield 
in  1905. 


Bu.Lbs. 

82  26 

90  12 

84  26 

76  16 


Varieties  tested 

for 

less  than  five  years. 


Swedish  Select  (3  yean). . 
OUve  Black*  (3  years)  . . . 
Kendal  Black*  (8  years). . 
Milford  Black*  (3  years). . 
Storm  King  (2  years). . . . . 


Average 

3rield 

for  less 

ttan  five 

years. 


Bu.Lbs. 

77  33 

77  9 

76  16 

73  23 

69  8 


Average 
days 

matur- 
ing. 


Days. 

110 
114 
114 
113 
106 


Average 

yield 

in  1905. 


Bu.Lbs. 

80    12 

77  22 

78  2 
67  8 
76    82 


The  average  crop  of  the  thirty  nine  varieties  of  oats  tested  on  all  the  Experimental 
Farms  in  1905  was  83  bushels,  6  lbs.  per  acre. 

AVERAGE  YIELD  ON  THE  CENTRAL  EXPERIMENTAL  FARM,  OTTAWA,  ONT. 


2 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 


Varieties  tested 

for 

five  years. 


Average 

yiela 

for  five 

yeart. 


Banner 

Lincoln 

White  Giant. 

Mennonite 

American  Triumph  . . 
Improved  American. . 

Columbus  t 

Golden  Beauty 

Abundance  

Wide  Awake 

Sensation 

Holstein  Prolific 

Irish  Victor 

Danish  Island 

American  Beauty.... 


Bu.Lbs. 

70  32 

70  32 

70  8 

69  30 

67  30 

67  22 

67  20 

67  14 

66  24 

66  20 

66  26 

65  10 

63  6 

62  16 

61  22 


Average 
days 
matur- 
ing for 
five 
years. 


Days. 

106 
106 
107 
104 
107 
107 
107 
104 
106 
106 
106 
106 
106 
106 
103 


Yield  in 
1906. 


Bu .  Lbs. 


84 

4 

16 

73 

18 

17 

84 

4 

18 

72 

12 

19 

70 

■  • 

20 

77 

22 

21 

64 

4. 

22 

70 

20 

23 

72 

32 

24 

67 

2 

25 

52 

32 

26 

71 

6 

27 

67 

22 

28 

75 

10 

29 

69 

14 

30 

a 


Varieties  tested 

for 

five  years. 


Black  Beauty 

Thousand  Dollar..... 

Buckbee*8  Illinois 

Earlv  Golden  Prolific 

Golden  Giant 

Bavarian  t 

X  loneer.  •••••...     ... 

Goldfinder 

Improved  Ligowo. . . . 

Joanette 

Siberian 

Golden  Tartarian  .... 

Tartar  King.... 

Waverleiy 

Scotch  Potato 


Average 

Average 
yield 

days 
matur- 

for five 

ing  for 
five 

years. 

yean. 

Bu.Lbs. 

Days. 

61    18 

106 

60    82 

104 

60    12 

106 

60    12 

106 

59    30 

110 

59    16 

107 

59      2 

106 

58      4 

108 

58    .. 

106 

57    18 

106 

56    12 

108 

54      8 

HI 

52      4 

103 

51    10 

106 

51    .. 

108 

Yield  in 
1906. 


Bu  Lbs. 

68  28 

70  20 

62  12 

71  26 
52  12 
77  22 
74  24 
71  26 
68  28 

63  18 
62  32 
76  10 

66  80 
68  8 

67  2 


Varieties  tested 

for 

less  than  five  years. 


Twentieth  Century  (4 

years) 

Milfoid  White  •  (3  years) 
Swedish  Select  f  (8  years) 
Kendal  White  •(3  years) 


Average 
yield 

• 
Average 

for  less 

days 

Yield  in 

than 

matur- 

1905. 

five 

ing- 

years. 

Bu.Lbs. 

Days. 

Bu.Lbs. 

77    22 

106 

72    32 

70    33 

103 

68     8 

69      7 

106 

67      2 

66    29 

104 

62    32 

Varieties  tested 

for 

less  than'  five  years. 


Kendal  Black  *  (3  years 
Golden  Fleece  f  (8  yean 
Milford  Black  *  (3  years 
Olive  Black  *  (3  yean).  \ . 
Storm  King  (2  yean). 


Average 
yield 

for  less 
than 
five 

years. 


Bu.Lbs. 

66  80 

66  9 

61  6 

58  21 

41  6 


Average 
days 
matur- 
ing. 


Days. 

106 
106 
104 
106 
100 


Yield  in 
1906. 


Bu.Lbs. 

67  22 

67  2 

61  26 

67  22 

61  26 


The  average  crop  of  the  thirty-nine  varieties  of  oats  tested  on  the  Central  Experi- 
mental Farm  in  1905  was  69  bushels  1  lb.  per  acre. 
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0A.T8— Continued. 
AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  NAPPAN,  N.S. 


£ 

B 

p 

525 


1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 


Yarietiee  tested 

for 

five  years. 


Sih|rian 

ImproYed  Ligowo. 

Sensation 

Lincoln     

Thousand  Dollar.. 

Banner 

WhiteGiant 

Mennonite 

Joanette 

Bavarian 

Groldfinder 

Grolden  Tartarian. 

Pioneer 

Black  Beauty 

Danish  Island 


Average 

^;sr 

days 
matur- 

Yield 

• 

for  five 
years. 

ing  for 

five 

yean. 

in 
1905. 

Bu.Lbs. 

Days. 

Bu.Lbs. 

83    10 

Ill 

82    12 

79    10 

107 

92    32 

78    32 

106 

77      2 

78    24 

110 

75    30 

78    ., 

108 

80    .. 

77    26 

1C7 

75    10 

77      2 

110 

62    .S2 

76    32 

109 

90    20 

76    24 

106 

83    18 

76     8 

106 

78    28 

75    10 

112 

67      2 

76      2 

116 

62    12 

75      2 

106 

77    22 

73    30 

103 

80     .. 

73    22 

110 

65    30 

B 


Varieties  tested 

for 

five  years. 


16  Improved  American  . 
17|Holstein  Prolific 

18  Abundance 

19  American  Beauty . . . . 

20  Golden  Giant 


21 

22 


Waverley 

Early  Golden  Prolific 

23  Golden  Beauty 

24  Wide  Awake 

25. Columbus ^ 

26  Buckbee's  Illinois. . . . 

Tartar  King 

Irish  Victor 

American  Triumph  . . 
Scotch  Potato 


27 
28 
29 
30 


Average 

jrield 

for  five 

yean. 

Bu.Lbs. 

(73 

6 

72 

32 

72 

16 

72 

•  • 

71 

30 

71 

14 

71 

2 

69 

30 

69 

22 

68 

28 

67 

18 

65 

30 

63 

26 

62 

26 

62 

20 

Average 
days 
matur- 
ing for 

five 
years. 


Days. 

109 
108 
107 
110 
114 
108 
109 
109 
109 
110 
110 
105 
107 
114 
109 


Yield 

in 
1905. 


Bu.Lbs. 


f  72 

66  10 

58  28 

61  6 
72  32 
76  16 

45  ao 

69  14 
56  16 

62  32 

70  20 
50  20 

56  16 

57  22 
45  30 


Varieties  tested 

for 

less  than  five  years. 


Twentieth  Century  (4 

yean)  

Swedish  Select  (3  yean). 
Grolden  Fleece  (3  yean). 
Olive  Black  *  (3  yean). . 


Aversge 
yield 

Average 

Vifdd 

for  less 

days 

• 

than 
five 

matur- 
ing. 

in 
1906. 

years. 

Bu.Lbs. 

Days. 

Bu.Lbs. 

83    20 

107 

85    30 

78      1 

104 

74      4 

71    83 

106 

65    10 

6H    28 

* 

107 

70    .. 

Varieties  tested 

for 

less  than  five  years. 


Kendal  White  *  (3  years). 
Kendal  Black  *  (3  yean). 
MUford  Black  ^  (3  yean). 
MUford  White  *  (3  yean) 
Storm  King  (2  yean). . . 


Average 

yield 

Average 

for  lees 

days 

than 

matur- 

five 

ing. 

years. 

Bu.Lbs. 

Days. 

66    .. 

106 

61      6 

1C6 

60    27 

105 

56    17 

106 

64      4 

99 

Yield 

in 
1906. 


Bu.Lbs. 

64  14 

56  10 

47  2 

46  16 

67  22 


The  average  crop  of  the  thirty-nine  varieties  of  oats  tested  on  the  Experimental 
Farm  at  Nappan  in  1905,  was  67  bushels,  25  lbs.  per  acre. 

AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  BRANDON,  MAN. 


I 

a 


1 
2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 


Varieties  tested 

for 

five  years. 


Improved  American. . 

Abundance 

Siberian 

Wide  Awake 

Buckbee's  Illinois .... 
Early  Golden  Prolific. 

Golden  Beauty 

Danish  Islano. 

Golden  Giant 

Lincoln 

American  Triumph  . . 

Banner  

Waverley 

Holstein  Prolific.  . . . . 
Wliite  Giant 


Average 

AverMB 
yield 

days 
matur- 

Yield in 

»; 

for  five 

ing  for 

1906l 

£ 

years. 

five 
years. 

1 

Bu.Lbs. 

Days. 

Bu.Lbs. 

103    18 

109 

134 

4 

16 

103    12 

109 

121 

6 

17 

103     8 

110 

118 

28 

18 

102     8 

HI 

117 

22 

19 

101    26 

HI 

111 

26 

20 

101      1 

109 

112 

S2 

21 

100      8 

110 

129 

14 

22 

100      8 

109 

104 

4 

23 

100      8 

114 

135 

10 

21 

99    10 

109 

108 

28 

25 

99      2 

110 

lis 

18 

26 

98    24 

110 

122 

12 

27 

97    29 

110 

118 

8 

28 

97      4 

108 

114 

4 

29 

96    14 

109 

117 

2 

30 

Varieties  tested 

for 

fire  years. 


Golden  Tartarian . 

Irish  Victor 

Columbus 

Bavarian 

American  Beauty 
Thousand  Dollar. . 

Mennonite 

Goldfinder 

Joanette 

Black  Beauty 

Scotch  PoUto..  .. 

Pioneer 

Tartar  King 

Sensation 

Improved  Ligowo. 


Average 

\75r 

days 
matur- 

for five 

ing  for 
nve 

years. 

years. 

Bu.Lbs. 

Days. 

96 

114 

96    28 

109 

95      6 

108 

94    32 

109 

93    18 

106 

92      2 

109 

91    14 

106 

91     .. 

113 

88    10 

112 

86    22 

109 

86    12 

111 

84      8 

108 

84      6 

107 

82    32 

lOR 

78    26 

107 

Yield  in 
1906. 


Bu.Lbs. 

117  22 

112  32 

103  18 

121  26 

no  .. 

105  30 

111  6 

132  12 

107  2 

114  4 

114  4 

120  20 

116  10 

98  28 

97  22 
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OATS— Continued. 
AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  BRANDON,  MAN.— CbiamtMcL 


Varieties  tested 

for  less 
than  five  yean. 


Twentieth  Century  (4  yrs) 
Golden  Fleece  (3  years). . 
Kendal  White  *  (3  years). 
Olive  Black  *  (3  years). . . 
Kendal  Black  ^  (3  years) . 


Average 
yield 

Average 

for  less 

days 

Yield  in 

than 

matur- 

1906. 

five 

ing. 

years. 

Bu.Lbs. 

Da,YB. 

Bu.Lb8. 

102    15 

113 

95    10 

109    27 

112 

125    10 

102    19 

114 

107    22 

96    16 

117 

97    22 

93    11 

118 

92    32 

Varieties  tested 

for  less 
than  five  years. 


Milford  White  •  (3  years) 
MiHordBhMk*(3year8). 
Swedish  Select  (3  years). 
Storm  King  (2  years) .... 


Average 
yield 

f)r  less 

than 

five 

years. 


Bu.Lbs. 

91  6 

91  3 

84  11 

93  8 


Average 
days 

matur- 
ing. 


Days. 

116 
117 
111 
116 


Yield  in 
1906. 


Bi^bs. 

90  20 

82  12 

104  24 

96  16 


The  average  crop  of  the  thirty-nine  varieties  of  oats  tested  on  the  Experimental 
Farm  at  Brandon  in  1905  was  111  bushels,  23  lbs.  per  acre. 


AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  INDIAN  HEAD,  SASK. 


I 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 


Varieties  tested 

for 

five  years. 


Banner 

Abundance 

Danish  Island 

Golden  Beauty. .... 
Improved  American . 

Groldfinder.^ 

Golden  Tartarian 

Wide  Awake 

Columbus 

American  Triumph. . 

Golden  Giant 

American  Beauty . . . 
HoUtein  Prolific. . . . 

Lincoln 

Bavarian 


Average 

Average 
yield 

days 
matur- 

for five 

ing  for 
five 

years 

years. 

Bu.Lb8. 

Days. 

114    24 

112 

108    .. 

112 

107      8 

Ul 

106    17 

112 

106      1 

112 

104    24 

117 

103    26 

116 

103    25 

HI 

103    17 

114 

103    10 

113 

102    26 

117 

101    23 

113 

101    23 

111 

101    .. 

112 

100    18 

112 

Yield  in 
1906. 


Bu.Lbs. 

95  10 

95  30 

104  24 
110  20 

105  10 
117  22 
HI  6 

99  14 

110  20 

110  .. 

104  24 

101  6 

101  26 

102  12 
100  .. 


-2 


^ 


16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
SO 


Varieties  tested 

for 

five  years. 


Early  Golden  Prolific. 

Mennonite 

Thousand  Dollar 

Improved  Ligowo .... 

Irish  Victor.     

Buckbee's  Illinois. . . : 

Waverley 

Siberian 

Joanette 

White  Giant 

Pioneer 

Tartar  King 

Black  Beauty 

Scotch  Potato 

Sensation 


Average 

yield 

for  five 

years. 


Bu.Lbs. 

100  4 

99  16 

99  13 

98  13 

97  10 

96  27 

96  27 

96  3 

95  22 

94  3 

93  16 

92  13 

89  26 

89  9 

88  31 


Average 

days 
matur- 
ing for 
five 
years. 


Days. 

113 
111 
110 
110 
114 
110 
113 
116 
118 
HI 
114 
112 
112 
114 
111 


Yield  in 
1905. 


Bu.Lbs. 

109  14 

106  16 

73  18 
101  6 

98  8 

101  6 

101  6 

111  26 

111  26 
104  24 

112  32 

110  .. 

74  24 

107  2 
82  12 


Varieties  tested 

for 

less  than  five  years. 


Twentieth    Century 

(4  years) 

Kendal  White*  (3  years) 
Milford  White*  (3  years) 
Golden  Fleece  (3  years). . 


Average 
yield 

for  less 
than  five 

years. 


Bu.Lbe. 

103  18 
111  19 

104  4 
101  14 


Average 
days 
matur- 
ing. 


Days. 

116 
119 
120 
123 


Yield  in 
1905. 


Bu.Lbs. 

110  20 

108  28 

102  12 

101  6 


Varieties  tested 

for 

less  than  five  years. 


Average 

yielcf 

for  less 

than  five 

years. 


Olive  Black*  (3  years). . . . 
Swedish  Select  (3  years). . 
Milford  Black*  (3  years). . 
Kendal  Black*  (3  years). . 
Storm  King  (2  years) 


Bu.Lbs. 

101  12 

100  23 

100  9 

96  29 

96  16 


Average 
.  days 
matur- 
ing. 


Days. 

123 
117 
123 
123 
115 


Yield 
in  1905. 


Bu.Lb6. 

92  12 

94  24 

84  24 

89  14 

99  14 


The  average  crop  of  the  thirty-nine  varieties  of  oats  tested  on  the  Experimental 
Farm  at  Indian  Head  in  1905  was  101  bushels,  19  lbs.  per  acre. 
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OATS — CotUintied. 

AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM   AGASSIZ,  B.O. 


Varieties  tested 

for 

five  years. 


IJTartar  King 

2  Grolden  Tartarian .... 

3  Abundance 

4  Black  Beauty 

6  Danish  Island 

6  Siberian 

7  Waverley 

8  Lincoln 

9  Holstein  Prolific 

iQ  Bavarian 

11  White  Giant 

12  Improved  Ligowo. . . . 

13  Banner 

14Goldfinder 

15  American  Triumph... . 


Average 

Averitfe 
yield 

days 
matur- 

Yield 

• 

i: 

for  five 
years. 

for  five 

in 
1905. 

£ 
§ 

years. 

9 

Bu.Lbs. 

Days. 

Bu.Lbe. 

74      1 

116 

81      6 

16 

73    28 

120 

67    32 

17 

73    22 

117 

95    10 

18 

72      4 

114 

72      2 

19 

71    30 

119 

62    22 

20 

71    .. 

117 

91    26 

21 

69    20 

116 

74      4 

22 

69    14 

117 

63    18 

23 

68    28 

116 

67    12 

24 

67    20 

116 

70    20 

25 

6r    18 

117 

58    16 

26 

66    32 

116 

62    32 

27 

66    16 

116 

60    28 

28 

66    32 

118 

77    22 

29 

65    24 

117 

62    12 

30 

Varieties  tested 

for 

five  years. 


Columbus .••.•••   • 

Buckbee's  IlUnois 

Early  Golden  Prolific. 
Improved  American. . 

Wide  Awake 

Pioneer - 

Sensation 

Joanette  

Irish  Victor 

Golden  Giant 

Mennonite 

Thousand  Dollar 

Golden  Beauty 

American  Beauty  . . . 
Scotch  Potato 


Average 

Average 
yield 

days 

matur- 

for five 

ing 
for  hve 

years. 

years. 

Bu.Lbs. 

Days. 

65      8 

115 

65      2 

118 

65      2 

116 

64    30 

117 

64    29 

118 

64    28 

113 

64    20 

115 

63    16 

116 

63      5 

116 

62    10 

119 

61    29 

114 

61    20 

117 

60    15 

118 

60     8 

118 

59    22 

118 

Yield 

in 
1905. 


Bu.  Lbs. 

58  6 
49  14 

59  2 
82  22 
58  26 
57  22 
74  14 
68  8 
67  2 

47  2 
66  26 
63  8 
45  30 
56  16 

48  28 


Varieties  tested 

for 

less  than  five  years. 


Twentieth    Century    (4 

years) 

Golden  Fleece  (3  years) 
Kendal  White*  (3  years) 
Milford  White  *  (3  years) 


Average 

yield 

for  less 

than 

five 

years. 


Bu.Lbs. 


55 
77 
70 
70 


7 

2 

33 

5 


Average 
days 

matur- 
ing. 


Days. 

114 
110 
117 
115 


Yield 

in 
1906. 


Bu.Lbs. 

49  4 

92  32 

80  .. 

74  24 


Varieties  tested 

tor 

less  than  five  years. 


Olive  Black  *  (3  years). . . 
Kendal  Black  *  (3  years). 
Swedish  Select  (3  years).. 
Milford  Black*  (3 years). 
Storm  King  (2  years) . . . . 


Average 

yield 

Average 

for  less 

days 

than 

matur- 

five 

ing. 

years. 

|3u.Lb8. 

Days. 

61      2 

115 

60      3 

116 

57    23 

114 

55      3 

114 

61      6 

111 

Yield 

in 
1905. 


Bu.Lb8. 

60  18 

59  32 

61  4 

60  8 
69   14 


The  average  crop  of  the  thirty-nine  varieties  of  oats  tested  on  the  Experimental 
Farm,  at  Agassiz,  in  1905,  was  65  bushels,  31  lbs.  per  acre. 


SIX-BOWED  BAELEY. 

Daring  the  season  of  1905,  eighteen  varieties  of  six-rowed  barley  have  been  under 
test.  The  plots  were  of  the  same  size  as  those  sown  with  spring  wheat.  The  seed  was 
used  in  the  proportion  of  two  bushels  to  the  acre ;  and  the  dates  of  sowing  were  as 
follows  : — At  Ottawa,  Ont,  April  26  ;  Nappan,  N.S.,  May  16  ;  Brandon,  Man.,  May 
16  to  23 ;  Indian  Head,  Sask.,  April  29  ;  and  at  Agassiz,  B.C.,  April  15. 

In  Canada  the  bushel  of  barley  is  48  lbs. 


53~.2 
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SIX-ROWED  BARLEY— Con/inw«i 
AVERAGE  YIELD  ON  ALL  THE  EXPERIMENTAL  FARMa 


a 

9 


Varieties  tested 

for 

five  years. 


Mensury. . 

2  Odessa 

3  Nugent*.. 

4  Stella*.... 

5  Brome  *. . . 
6'Claude*.., 
7  Common . . 

8|Yale* 

9,0derbruch 


Average 

Average 

yield 

for  five 

years. 

days 
matur- 
ing 
for  five 

Avera^ 

yield  in 

1905. 

J 

s 

years. 

& 

Bu.  Lbs. 

Days. 

Bu.Lbs. 

56    38 

97 

63*  22 

10 

54    37 

96 

66    12 

11 

64      2 

100 

59    36 

12 

53      2 

100 

59    22 

13 

52    46 

99 

57    14 

14 

52    43 

98 

54    16 

15 

52    .35 

95 

57      8 

16 

52    27 

99 

53    44 

17 

52      5 

96 

56      8 

18 

Varieties  tested 

for 

five  years. 


Summit* 

Empire  * 

Mansfield  * 

Trooper* 

Royal* 

Albert* 

Argyle* 

Rennie*s  Improved. . . 
Champion 


Average 
yield 

for  five 
years. 


Bu.  Lbs. 

51  47 

61  11 

50  44 

60  38 

50  .37 

50  22 

60  3 

49  4 

40  38 


Average 
days 
matur- 
ing 
for  five 
years. 


Days. 

99 
98 
98 
98 
97 
97 
98 
95 
93 


yiel'1  in 
1905. 


Bu.Lbs. 

58  40 
60  16 
64  16 
60  28 
49  36 

59  12 
66  20 
51  22 
40  32 


The  average  crop  of  the  eighteen  varieties  of  six-rowed  barley  tested  on  all  the 
Experimental  Farms  in  1905  was  54  bushels  28  lbs.  per  acre. 

AVERAGE  YIELD  ON  THE  CENTRAL  EXPERIMENTAL  FARM.  OTTAWA,  ONT. 


£ 
s 


1 

2 
3 
4 

6 
6 

7 
8 


Varieties  tested 

for 

five  years. 


Stella*. 

Odessa 

Nugent* 

Mensury  .   . .  . 

Trooper  *  

Yale* 

Brome*t 

Summit* 

Common  


Average 

Average 
yield 

days 

matur- 

Yield in 

t: 

for  five 

ing  for 

1906. 

£ 

years. 

five 

years. 

^ 

Bu.Lb8. 

Days. 

Bu.Lb6. 

63    26 

94 

56    20 

10 

52      2 

93 

66    12 

11 

61    34 

96 

72    24 

12 

61      8 

93 

71    12 

13 

47    42 

93 

69      8 

14 

47    42 

96 

49    28 

15 

47    24 

95 

61    12 

16 

46    42 

93 

63    36 

17 

46      6 

92 

66    20 

18 

Varieties  tested 

for 

five  years. 


Albert* 

Oderbrucb 

Claude* 

Royal* 

Argyle  *. 

Rennie's  Improved. . . 

Empire* 

Mansfield  *  + 

Championf 


Average 
yield 

for  five 
years. 


Bu.Lbs. 


45 
45 
43 
42 
41 
40 
89 
34 
33 


34 
14 
10 
10 
26 
46 
30 
12 
36 


Average 

days 
matur- 
ing for 
five 
years. 


Days. 

95 
95 
96 
05 
96 
93 
%  96 
96 
92 


Yield  i 
1905. 


Bu.  Lbfi. 

70  40 

68  16 

62  2-i 

54  28 

56  12 

43  16 

42  4 

46  32 

40  .. 


The  average  crop  of  the  eighteen  varieties  of  six-rowed  barley  tested  on  the  Central 
Experimental  Farm  in  1905  was  58  bushels  40  lbs.  per  acre. 

AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARAl  NAPPAN,  N.S. 


£ 

B 


1 
2 
3 
4 
6 
6 
7 
8 
9 


Varieties  tested 
for 
five  years. 


Common . . 
Mensury . . 
Oderbruch 
Empire*. . 
Royal*.... 
Odessa . . . . 
Albert*. . . . 
Stella*. . . . 
Trooper*. . , 


Average 

• 

Average 

days 

yield 

matur- 

Yield in 

for  five 

ing  for 
nve 

1905. 

years. 

years. 

Bu.Lbs. 

Days. 

Bu.Lbs. 

56    16 

92 

47    24 

52    40 

96 

48    16 

52      8 

92 

34      8 

50    40 

96 

41    32 

49    24 

94 

39      8 

49    20 

92 

31    12 

49      8 

92 

49      8 

49      8 

98 

45     .. 

49      4 

93 

34    28 

I 

B 

I 


Varieties  tested 

for 

five  years. 


10  Brome*. 

11  Yale*, 

12  Nugent* 

13  Argyle*, 
14- 

16 
16 
17 
18 


Rennie's  Improved , 

Claude* 

Summit* , 

Mansfield* 

Champion 


Average 

yield 

for  five 

years. 


Bu.  Lbs. 

48  16 

47  24 

47  24 

46  32 

44  36 

44  28 

44  12 

44  8 

43  40 


Average 

days 
matur- 
ing for 

five 
years. 


Days. 

97 
97 
96 
93 
92 
93 
98 
96 
91 


Yield  in 
1905. 


Bu.  Lbs. 

49  8 

33  IG 
31  32 

37  24 

34  28 
31  12 

38  36 
30  40 
38  16 


The  average  crop  of  the  eighteen  varieties  of  six-rowed  barley  tested  on  the  Experi- 
mental Farm  at  Nappan  in  1905  was  38  bushels  33  lbs.  per  acre. 
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SIX-ROWED  BAULKY— Co7Uinued. 
AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  BRANDON,  MAN. 


I 

s 


1 

2 
3 
4 
5 
6 
I 

8 
9i 


Varieties  tested 

for 

five  years. 


Mansfield* 
Mensury,. 
Yale*...  . 
Summit* . . 
Brome*... 
Claude*... 
Nugent*.. 
Argyle*... 
Odessa.... 


Average 
yield 

for  five 
years. 


Bu.  Lbs. 

61  34 

60  8 

59  16 

57  34 

65  40 

65  4 

55  2 

56  .. 
54  10 


Average 
days 
matur- 
ing for 

nve 
years. 


Days. 

91 
91 
93 
93 
94 
93 
93 
92 
90 


Yield  in 
1906. 


Bu.  Lbs. 

77  24 

76  20 

63  36 

64  28 
62  4 
58  16 
60  20 

67  4 

68  16 


B 


10 

11 

12 
13 
14 
15 
16 
17 
18 


Varieties  tested 

for 

five  yean. 


Empire* 

Albert* 

Oderbruch 

Trooijer* 

Ren  Die's  Improved. 

Common 

Stella* 

Royal*..  .  

Champion 


Average 

Average 
yield 

days 

matur- 

for five 

ing  for 
five 

years. 

/ears. 

Bu.Lbe. 

Days. 

63    24 

93 

62    40 

90 

51    12 

90 

51    12 

94 

60     .. 

89 

49    44 

88 

49    44 

93 

48    26 

90 

35      5 

87 

Yield  in 
1005. 


Bu.  Lbs.    * 

56  40 

66  12 

65  40 
53  16 

66  32 
60  .. 
63  3d 
60  .. 
42  44 


The  average  crop  of  the  eighteen  varieties  of  six -rowed  barley   tested  on   the 
Experimental  Farm  at  Brandon  in  1905  was  62  bushels  16  lbs.  per  acre. 

AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  INDIAN  HEAD,  SASK. 


1 

2 
3 
4 
5 
6 
7 
8 
9 


Varieties  tested 

for 

five  yean. 


Claude*... 

Odessa 

Nugent*.. 
Mansfield  * 
Mensury.. . 
Summit  * . . 
Stella*.... 
Royal*.... 
Empire  * . . . 


Average 
yield 

for  five 
years. 


Average 

days 
niatur- 
in^  for 

five 
years. 


Yield  in 
1905. 


Bu.  Lbs. 

67 

44 

85 

44 

62 

4 

61 

1 

60 

46 

60 

28 

60 

23 

GO 

16 

59 

8 

Days. 

101 

100 

106 

99 

99 

104 

102 

00 

102 


Bu.  Lbs. 

74  8 

62  4 

78  36 

70  .. 

69  8 

62  44 

82  44 

60  40 

62  24 


B 

9 


10 

11 

12 
13 
14 
15 
16 
17 
18 


Varieties  tested 

for 

five  years. 


Average 

yield 

for  five 

years. 


Common 

Brome* 

Trooper* 

Yale* 

Rennie's  Improved 

Oderbruch' 

Argyle* , 

Albert* . 

Champion 


Bu.Lbs. 

58  40 

58  34 

58  15 

57  34 

50  19 

55  21 

54  28 

50  26 

41  15 


Average 

days 
matur- 
ing for 

five 
years. 


Days. 

98 

102 

99 

102 

98 

97 

100 

99 

95 


Yield  in 
1905. 


Bu.  Lbs. 

65  20 

61  12 

62  24 
73  16 

63  16 
62  24 
62  4 
57  24 
36  12 


The  average  crop  of   the  eighteen  varieties   of  six-rowed   barley  tested  on  the 
Experimental  Farm  at  Indian  Head  in  1905  was  64  bushels,  41  lbs.  per  acre. 

AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  AGASSIZ,  B.C. 


B 


Varieties  tested 

for 

five  years. 


Mensury 

Oderbruch 

Brome* 

Albert*. 

Nugent* 

Claude* 

Argyle* 

Mansfield  * 

Rennie's  Improved. . . 


% 

Average 

Average 
yield 

days 

.  matur- 

for five 

ing  for 
five 

years. 

years. 

Bu.  Lbs. 

Days. 

58    38 

106 

56    20 

104 

54    18 

107 

54     .. 

107 

53    44 

109 

63    32 

106 

i>3    24 

107 

53    20 

108 

53    16 

104 

Yield  in 
1905. 


»4 

£ 

a 


Bu.  Lbs. 

1 

53 

6 

50 

•  • 

52 

34 

52 

24 

55 

20 

45 

20 

54 

8 

46 

32 

49 

8 

10 

11 

12 
13 
14 
15 
16 
17 
18 


Varieties  tested 

for 

five  years. 


Average 
yiela 

for  five 
years. 


Royal*.. 
Empire*, 
Common . 
Odessa. .. 


Stella*... 
Summit*. 
Yale*.... 
Champion , 
Trooper*. 


Bu.  Lbs. 

53  12 

53  .. 

52  20 

52  14 

52  6 

50  24 

50  20 

49  46 

47  20 


Average 

days 
matur- 
ing for 
five 
years. 


Days. 

105 
107 
105 
104 
111 
109 
109 
102 
111 


Yield  in 
10C5. 


Bu.  Lbs. 

44  8 

49  28 

47  24 

48  16 

50  10 
39  8 

49  28 

45  10 
33  16 


The  average  crop  of  the  eighteen  varieties  of  six- rowed   barley   tested  on   the 
Experiment-al  Farm  at  Agassiz  in  1905  was  48  bushels,  8  lbs.  per  acre. 
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TWO-BOWED  BABLE7. 

Fourteen  varieties  of  two-rowed  barley  were  tested,  daring  the  season  of  1905,  on 
all  the  Experimental  Farms.  The  plots  were  of  the  same  size  as  those  of  spring  wheat. 
The  seed  was  used  at  the  rate  of  two  bushels  per  acre  ;  and  the  dates  of  sowing  were  as 
follows  : — At  Ottawa,  Ont.,  April  25  ;  Nappan,  N.S.,  May  16  ;  Brandon,  Man.,  May 
16  to  23 ;  Indian  Head,  Sask.,  April  27  and  29 ;  and  at  Agassiz,  B.C.,  April  15.    • 

In  Canada  the  bushel  of  barley  is  48  lbs. 

AVERAGE  YJELD  ON  ALL  THE  EXPERIMENTAL  FARMS. 


£ 

B 

p 


1 
2 
3 
4 
5 
6 
7 


Varieties  tested 

for 

five  years. 


French  Chevalier  . . . . 
Danish  Chevalier. .... 

Standwell 

Canadian  Thorpe. . . . . 
Deaver     .    .•«('    •••• 

Invincible . 

Gordon  * 


Average 
yield 

for  five 
years. 


Bu.  Lbs- 


Si 
60 

50 
48 
48 
48 
46 


2 
10 

1 

42 
36 

6 
32 


Average 
days 
matur- 
ing 
for  five 
years. 


Da3rs. 

103 
103 
104 
102 
101 
103 
100 


Average 

yield 
in  1905. 


Bu.  Lbs. 

52  34 

61  28 

49  24 

48  .. 

54  16 

51  32 

47  36 


I 


Varieties  tested 

for 

five  years. 


8 
9 
10 
11 
12 
13 
14 


Harvey  *..... 

Logan  * 

ClSford* 

Sidney  • 

Newton 

Dunham  * 

Jarvis* 


Average 

Average 
yield 

days 
matur- 

for five 

ing 
for  five 

years. 

years- 

Bu.Lb8. 

Days. 

46     8 

100 

45    25 

100 

45    24 

99 

45    23 

99 

46      6 

103 

45      2 

100 

44    46 

99 

Average 

yield 
in  1905. 


Bu.Lb8. 

48  16 

43  .. 

47  .. 

43  12 

47  24 

41  20 

46  42 


The  average  crop  of  the  fourteen  varieties  of  two-rowed  barley  tested  on  all  the 
Experimental  Farms  in  1905  was  48  bushels,  3  lbs.  per  acre. 


AVERAGE  YIELD  ON  THE  CENTRAL  EXPERIMENTAL  FARM,  OTTAWA,  ONT. 


I 
6 


1 
2 
3 
4 
5 
6 


Varieties  tested 

for 

five  years. 


French  Chevalier, 
Danish  Chevalier, 
Caiiadian  Thorpe 

Standwell 

Beaver* 

Gordon* 

Clifford* 


Average 
yield 

for  five 
years. 


Bu.Lb6. 

54  22 

48  40 

48  10 

44  34 

44  2 

42  22 

42  8 


Average 
days 
matur- 
ing 
for  five 
years. 


Days. 

98 
98 
99 
99 
95 
97 
97 


Yield 

in 
1905. 


Bu.Lbs. 

60  .. 

62  44 

42  24 

54  8 

47  24 

41  12 

53  16 


I 


8 
9 
10 
11 
12 
13 
14 


Varieties  tested 

for 

five  years. 


Jar  vis*... 
Invincible 
Logan*.. 
Sidney*.. 
Newton . . 
Harvey  *  . 
Dunham  * 


Average 
yield 

for  five 
years. 


Bu.  Lbs- 

41  2 

40  36 

40  6 

38  2 

36  40 

36  26 

35  26 


Average 
days 
matur- 
ing 
for  five 
years. 


Days. 

95 

100 

99 

100 

100 

99 


Yield 

in 
1905. 


Bu.Lba. 

46  12 

46  .. 

50  .. 

42  24 

33  16 

60  .. 

40  40 


The  average  crop  of  the  fourteen  varieties  of  two- rowed  barley  tested  on  the  Cen- 
tral Experimental  Farm  in  1905  was  47  bushels  40  lbs.  per  acre. 
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TWO-ROWED  BABUEY— Continued. 


AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  NAPPAN,  N.S. 


Varieties  tested 

for 

five  yean. 


1  Donish  Chevalier... 

2  French  Chevalier 

3  lieaver* 

4  Newton 

5,  Canadian  Thorpe 

eiLogan* 

7. Dunham* 


A  venule 
yield 

for  five 
years. 


Bu.Lbe. 

52  84 

50  4 

49  16 

44  44 

42  8 

40  40 

39  36 


Average 
days 
matur- 
ing for 
hve 
years. 


Days. 

97 

97 
96 
97 
98 
97 
97 


Yield  in 
1905. 


Bu.Lbe. 

42  44 

44  28 

43  16 
38  36 
84  8 
38  16 
34  28 


I 

S 

p 


Varieties  tested 

for 

five  years. 


8 
9 
10 
11 
12 
13 
14 


Harvey*.. 

Invincible 

Standwell 

Sidney*.. 

CUflford*.. 

Gordon*.. 

Jarvis*... 


Average 

Average 

days 

yield 

matur- 

for five 

ing  for 

yecrs. 

five 

years. 

Bu.Lbe. 

Days. 

39    32 

97 

39    26 

98 

39    24 

99 

89    .. 

97 

87    34 

97 

36    16 

97 

33  .  8 

96 

Yield  in 
1905. 


Bu.  Lbs. 

39  8 

35  20 

25  .. 

35  .. 

33  16 

35  40 

36  32 


The  average  crop  of  the  fourteen  varieties  of  two-rowed  barley  tested  on  the 
Experimental  Farm  at  I^appan  in  1905  was  36  bushels,  45  lbs.  per  acre. 

AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  BRANDON.  MAN. 


3 


Varieties  tested 

for 

five  years. 


A  Harvey*.. 
2  Gordon*  . . 
3'  Dunham^. 
4,  Jarvis*... 

5  Logan*.. 

6  Clifford*.. 
Standwell. 


Average 

Average 

days 

yield 

matur- 

Yield in 

c 

for  five 

ing  for 

1905. 

£ 

years. 

five 

B 

years. 

W 

% 

Bu.  Lbs. 

Days. 

Bu.  Lbs. 

52    12 

93 

63    16 

8 

51    17 

95 

67    44 

9 

51    14 

92 

53    30 

10 

50    38 

92 

63    36 

11 

49    16 

94 

52    44 

12 

48      6 

93 

54      8 

13 

46    19 

96 

59    28 

14 

Varieties  tested 

for 

five  years. 


Invincible 

Sidney*  

FrencD  Chevalier... 
Canadian  Thorpe. . . . 
Danish  Chevalier... 

Beaver* 

Newton 


Average 

yield 

for  five 

years. 

Bu.  Lbs. 

44 

38 

44 

24  i 

43 

22 

42 

36 

42 

32 

42 

4 

39 

26 

Average 
days 
matur- 
ing for 

five 
years. 


Yield  in 
1905. 


Days. 

94 
91 
96 
95 
97 
96 
96 


Bu.  Lbs. 

53  36 
48  16 
62  4 
56  32 
60  40 

54  28 
53  16 


The  average  crop  of  the  fourteen  yarieties  of  two-rowed  barley   tested  on  the 
Experimental  Farm  at  Brandon  in  1905  was  57  bushels,  24  lbs.  per  acre. 

AVERAGE  yield;  ON  THE  EXPERIMENTAL  FARM,  INDIAN  HEAD,  SASK. 


B 


Varieties  tested 
for  five  years. 


Average 
yield 

for  five 
years. 


1 
2 
3 
4 
5 
6 
7 


Standwell 

Invincible 

Danish  Chevalier. . . . 

Sidney* 

Canadian  Thorpe... 
French  Chevalier... 
Gordon* . 


Bu.  Lbs. 

66  34 

66  26 

58  14 

56  33 

56  18 

56  14 

55  19 


Average 

days 

matur- 

inff  for 

five 
years. 


Days. 

110 
109 
111 
98 
105 
111 
100 


Yield 

in 
1905. 


Bu.  Lbs. 

62  4 

74  28 

55  20 

51  12 

55  .. 

60  20 

64  28 


Varieties  tested 
for  five  years. 


8 
9 
10 
11 
12 
13 
14 


Beaver*  . 
Jarvis*.. 
Clifford*. . 
Harvey  *  . 
Newton  . 
Logan*. . . 
Dunham*. 


Average 

Average 

days 

yield 

matur- 

for five 

ing  for 
five 

years. 

years. 

Bu.LbB. 

Days. 

54     5 

107 

63    25 

101 

53    20 

99 

52    15 

99 

52    10 

110 

50    47 

101 

45    29 

102 

Yield 

in 
1905. 


Bu.  Lbs. 

75  .. 

50  .. 

51  82 
47  24 
57  4 
47  44 
41  82 


The  average  crop  of  the  fourteen  varieties  of  two-rowed  barley  tested  on  the 
Experimental  Farm  at  Indian  Head  in  1905  was  56  bushels,  •!  lb.  per  acre. 
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TWO-ROWED  BARLEY— Continued. 
AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  AGASSIZ,  B.C. 


J 

a 


Varieties  tested 
for  five  years. 


Average 

yield 

for  five 

years . 


Average 
days 
matur- 
ing for 

five 
years. 


1  Canadian  Thorite. 

2,Beaver* 

S'Dunham* 

f  Stondwell 

-5  Newton 


6, French  Chevalier. 
7|Harvey* , 


Bu.  Lbs. 

51 

42 

54 

8 

53 

•  • 

52 

36 

52 

4 

50 

44 

49 

24 

Days. 

112 
112 
112 
114 
111 
115 
109 


Yield 

in 
1905. 


6u.  Lbs. 

51  32 

51  12 

36  12 

46  32 

55  ,. 

46  22 

41  32 


p 
is 


Varieties  tested 
for  five  years. 


8 
9 
10 
11 
12 
13 
14 


Sidney* 

Invincible 

Danish  Chevalier 

Gordon* 

Logan*  

Jarvis* , 

Cliflford*. .^ 


Average 

Average 
yield 

days 
matur- 

for five 

ing  for 
five 

years. 

yean. 

Bu.  Lbs. 

Days. 

49    10 

114 

48    46 

113 

48    24 

114 

47    37 

110 

46    14 

111 

46    14 

110 

46      4 

109 

Yield 

in 
1905. 


Bu.Lbs. 

39  8 

49  28 

35  40 

29  8 

25  40 

87  34 

42  24 


The  average  crop  of  the  fourteen  varieties  of  two-rowed  barley  tested  on  the  Experi- 
mental Farm  at  Agassiz  in  1905  was  42  bushels,  3  lb.  per  acre. 


PEASE. 

Twenty-six  varieties  of  pease  have  been  under  trial  at  all  the  Experimental  Farms 
during  the  past  season.  The  plots  were  of  the  same  size  as  those  sown  with  spring  wheat 
The  quantity  of  seed  used  per  acre  varied  from  two  to  three  bushels,  depending  on  the 
size  of  the  pea.  The  dates  of  sowing  were  as  follows  : — ^At  Ottawa,  Ont,  April,  28  ; 
Nappan,  N.S.,  May  23  ;  Brandon,  Man.,  April  19  and  20 ;  Indian  Head,  Sask.,  May  2  ; 
and  at  Agassiz,  B.C.,  April  18. 

In  Canada  the  bushel  of  pease  is  60  lbs. 

AVERAGE  YIELD  ON  ALL  THE  EXPERIMENTAL  FARMS. 


IS 


Varieties  t-ested  for 
five  years. 


1! 
o 

3 
4 
5 
« 

T 
I 

8 
\) 
10 
11 
1-2 
13 


Mackay* 

English  Grey 

Karly  Britain 

Aprnes* 

Prince*... 

Golden  Vine ■ 

Arthur* 

Gregory* 

White  Wonder 

Macoun* 

Picton* 

White  Marrowfat 

Chancellor 


yield 
for  five 
years. 


Bu.  Lbs   Days. 


Average 

days 
matur- 
ing for 
five 
years. 


41  2 

40  54 

40  54 

40  12 

40  5 

39  57 

39  52 

39  49 

39  27 

39  23 

39  15 

38  58 

38  56 


120 
119 
116 
117 
119 
116 
115 
119 
114 
120 
117 
119 
114 


Average 

yield 
in  1905. 


Bu.  Lbs. 

42  60 

44  36 

43  4 
40  26 

38  54 

44  8 
37  10 
43  52 

45  22 
35  8 

39  36 
39  28 

45  56 


14 
15 


Varieties  tested  for 
five  years. 


Victoria* 
Archer*. . 


16  German  White  . . . . , 

17  Carleton* , 

18|Pearl* , 

19  Prussian  Blue , 

20  Nelson* 

Kent* 

Prince  Albert 

Daniel  O'Rourke . . . 

Wisconsin  Blue 

Duke* 

Blk-eye  Marrowfat. 


21 
22 
23 
24 
25 
26 


Average 
yield 

for  five 

years. 

Bu.Lbs. 

38 

31 

38 

30 

38 

30 

38 

26 

38 

24 

38 

19 

38 

12 

38 

1 

37 

64 

37 

48 

37 

34 

37 

33 

87 

30 

Average 

days 

matur- 

i  n  ff  for 

five 
years. 


Days. 

122 
120 
116 
120 
120 
116 
115 
121 
119 
115 
118 
120 
118 


Average 

yield 
in  1905. 


Bu,  Lbs. 

88  .. 

35  16 
40  8 
37  82 

36  24 

36  20 

37  .. 
37  48 
36  58 
87  82 
36  16 
40  44 
40  16 


The  average  crop  of  the  twenty* six  varieties  of  pease  tested  on  all  the  Experimental 
Farms  in  1905  was  39  bushels,  39  lbs.  per  acre. 
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PEASE— (7on/tfiu«d. 
AVERAGE  YIELD  ON  THE  CENTRAL  EXPERIMENTAL  FARM,  OTTAWA,  ONT. 


S 


1 

2 

2 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 


Varieties  tested 

for 

five  years. 


Oolden  Vine. . . . . 

Victoria*. 

^lackav*  •  ■  •  • 
WhiteVonder'.! 

Prince* 

Prussian  Blue.  . , 

English  Grey 

Picton* 

Chancellor. 

Kent* 

Daniel  O'itourke 

Gregory* 

Prince  Albert..., 


Avenge 
yield 

for  five 

years 

Bu  Lbs. 

86 

44 

35 

■  • 

34 

44 

34 

44 

34 

32 

34 

16 

34 

■  • 

33 

56 

33 

20 

33 

4 

32 

36 

32 

28 

31 

56 

Average 
dayb 
matur- 
ing for 

five 
years. 


Days. 

110 
117 
111 
107 
111 
1Q9 
113 
111 
107 
113 
109 
118 
113 


Yield  in 

tZ 

1905. 

1 

B 

a 

'Z 

Bu.Lbs. 

39    40 

14 

Oo 

15 

34     .. 

16 

48    40 

17 

35    40 

18 

o4      . . 

39 

35    40 

20 

39     .. 

21 

38    20 

22 

27    .. 

23 

29    40 

24 

41    40 

25 

25    20 

26 

Varieties  tested 

for 

five  years. 


Average 

yield 

for  five 

years. 


Agnes* 

Pearl* 

Nelson* 

Arthur* 

Early  Britain 

Duke* 

Archer*. 

Wisconsin  Blue  .  .   . . 

Grennan  White 

White  Marrowfat . . . . 
Blk-eye  Marrowfat. . . 

Carleton* 

Maooun* 


Bu.Lbs. 

31  52 

31  40 

31  .. 

30  56 

80  56 

30  48 

30  24 

30  8 

30  4 

29  48 

29  32 

28  12 

28  8 


Average 
days 
matur- 
ing for 

five 
years. 


Yield  in 
1906. 


Days. 
110 

in 

107 
109 
112 
112 
114 
112 
108 
112 
114 
113 
115 


Bu.Lbs. 

38  20 

37  20 

22  40 

27  40 

36  40 

35  .. 

25  .. 

29  40 

41  20 

29  .. 
31  .. 

30  .. 
27  .. 


The  average  crop  of  the  twenty-six   varieties  of  pease  tested   on  the  Central 
Experimental  Farm  in  1905,  was  33  bushels,  45  lbs.  per  acre. 


AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  NAPPAN,  N.S. 


B 

125 


1 
2 
8 
4 
5 
6 
7 
8 
9 
10 
11 


Varieties  tested 

for 

five  years 


Agnes* 

Aroher* 

Arthur* 

Nelson*. . 

Prince  Albert 

White  Marrow&kt. 

Gregory* 

Maooun* 

Mackay* 

English  Grey.... 

Carleton* 

Victoria* 

Chancellor 


Average 

Average 

days 

yield 

matur- 

for five 

ing  for 
five 

years. 

years. 

Bu.Lbs. 

Days. 

35    44 

115 

85    32 

114 

86    12 

110 

34    24 

111 

83    24 

114 

32    52 

114 

32    32 

116 

32    32 

115 

31    12 

116 

81    12 

115 

31      4 

115 

80    40 

119 

SO    20 

105 

Yield  in 
1905. 


Bu.Lbs. 

24  40 

24  20 

30  40 
38  .. 

31  .. 
35  40 
26  40 
19  20 
26  20 

T  37  20 

26  40 

15  20 

31  40 


I 

9 


14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 


Varieties  tested 

for 

five  years. 


Blk-eye  Marrowfat. . 

Duke* 

Pearl* 

Golden  Vine... 

Picton* 

German  White. 

Kent*,. 

Wisconsin  Blue 

Early  Britain 

Prince* 

Prussian  Blue 

Daniel  O'Kourka . . . 
White  Wonder  . . . . 


• 

Average 

Average 
yield 

days 
matur- 

for five 

ing  for 
five 

years. 

years. 

Bu.Lbs. 

Days. 

30    16 

114 

29    52 

113 

29    48 

116 

29    28 

111 

29      8 

114 

28    56 

111 

28    32 

116 

28    24 

114 

27    36 

109 

27    28 

112 

27    20 

110 

26    48 

109 

25    12 

109 

Yield  in 
1905. 


Bu.Lbs. 

84  .. 

40  30 

25  40 

30  .. 

31  80 
28  .. 

25  20 

26  .. 
24  .. 
24  .. 
24  40 
30  .. 
34  .. 


The  average  crop  of  the  twenty-six  varieties  of  pease  tested  on  the  Experimental 
Farm  at  Nappan,  in  1905,  was  28  bushels,  40  lbs.  per  acre. 
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TEABE— Continued. 
AVERAGE  YIELD  ON  THE  CENTRAL  EXPERIMENTAL  FARM,  OTTAWA,  ONT. 


1 

1 

Varieties  tested 

for 

five  years. 

• 

Average 
yield 

for  five 
years. 

Average 
days 
matur- 
ing 
for  five 
years. 

Yield 

in 
1905. 

i 

e 

0 

14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

Varieties  tested 

for 

five  years. 

Average 
yiela 

for  five 
years. 

Average 
days 

matur- 
ing 

for  five 

years. 

yield 

in 
1905. 

1 

MacouTi  * , .  T  T , 

Bu.  Lbs. 

48    54 
48    51 
47    44 
47    18 
47     .. 
46    54 
45    30 
45    24 
45      4 
45     .. 
44    44 
44    30 
44    10 

Days. 

131 
125 
130 
133 
134 
125 
126 
126 
132 
134 
122 
125 
133 

Bu.Lbs. 

29    50 
51    40 
45    40 
36    20 

40  20 

41  40 
87    40 

40  40 

41  40 
45     .. 
44    20 
40    20 
81    20 

German  White 

Greirory* 

Bu.  Lbs. 

44      4 

43    28 
43    20 
43    18 
41    34 
41    26 
41    26 
41    26 
41    20 
40    80 
39    22 
38    58 
38    12 

Days. 

127 
131 
132 
132 
124 
128 
134 
128 
133 
130 
119 
124 
124 

Bu.Lb8. 
40    .. 

2 

Earlv  Britain 

MacKay  * 

44    .. 

8 

Carleton  * 

31    40 

4 

5 

Victona* 

Eearl* 

White  Marrowfat..  . 

Prussian  Blue 

Agnes  *. 

38    .. 
42    .. 

6 

Wisconsin  Blue 

Picton^.. 

Golden  Vine 

87    .. 

7 
8 

Pnnce  Albert 

Daniel  O'Rourke 

Kent* 

83    20 
35    40 

9 

English  Grey 

Prince* 

10 

Duke  * 

37    40 

11 

White  Wonder. 

Arthur  * 

Archer* 

Chancellor 

"41    20 

12 

Nelson  * 

31     .. 

IS 

Blk-eye  Marrowfat. . . 

38    20 

The  average  crop  of  the  twenty-six  varieties  of  pease  tested  on  the  Experimental 
Farm  at  Brandon,  in  1905  was  39  bushels,  1  lb.  per  acre. 


AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  INDIAN  HEAD,  SASK. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 


Varieties  tested 

for 

five  years. 


Daniel  0*Rourke.... 

Early  Britain 

Chancellor 

Prussian  Blue 

English  Grey 

Prince  * 

Gregory* •• 

Picton* 

Carleton* 

Ajp^nes* 

Black-eye  Marrowfat 
White  Wonder.  .... 
Mackay  *  


Average 

Averafife 
yield 

days 
matur- 

Yield 

• 

for  five 
years. 

for  five 
years. 

m 
1905. 

Bu.  Lbs. 

Days. 

Bu.  Lbs. 

54    50 

112 

57    .. 

52    38 

116 

55    40 

52    18 

115 

69    20 

52    18 

115 

53    .. 

51    42 

116 

58    20 

51    38 

116 

48    40 

51    18 

118 

62    .. 

50    54 

114 

56    .. 

50    54 

120 

63     .. 

50    50 

115 

61    40 

50    46 

118 

57    .. 

50    42 

111 

57    40 

49    46 

121 

65    40 

a 


14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 


Varieties  tested 

for 

five  years. 


Kent* 

Golden  Vine 

Arthur* 

Archer* 

Macoun*... 

German  White. . . . . 

Duke* 

Nelson* 

Pearl*.. 

Wisconsin  Blue  . . . 
White  Marrowfat. . 

Pnnce  Albert 

Victoria* 


Average 

Average 
yield 

days 
matur- 

for five 

ing 
for  five 

years. 

years. 

Bu.  Lbs. 

rDays. 

48    54 

120 

48    42 

115 

47    46 

114 

47    18 

119 

47      6 

120 

46    54 

116 

46    34 

119 

46    34 

118 

46    30 

118 

45    30 

119 

43    42 

118 

42    50 

117 

41    22 

119 

Yield 

in 
1905. 


Bu.  L1». 

70  .. 

67  40 
45  40 
56  20 

56  20 
42  40 
59  50 

57  40 
52  .. 
47  40 
51  .. 
66  40 

68  .. 


The  average  crop  of  the  twenty-six  varieties  of  pease  tested  on  the  Experimental 
Farm  at  Indian  Head,  in  1905  was  56  bushels,  59  lbs.  per  acre; 
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PEASB— (7(mcZu(fed 

AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  AGASSIZ,  B.C. 


a 


5 

G 

7 

8 

9 

10 

11 

12 

13 


Varieties  tested 

for 

five  years. 


White  Marrowfat 

Early  Britain 

German  White . . 
English  Grev... 
White  Wondfer. . . 

Mackay  *  

Prince* 

Agnes  • 

Arthur  * 

Macoun  * 

Duke* 

Nelson* 

Prince  Albert.... 


Average 

Average 
yield 

days 
matur- 

Yield in 

for  five 

ing  for 
five 

1905. 

years. 

years. 

Bu.Lbs. 

Days. 

Bu  Lbs. 

45    10 

121 

43    40 

44    26 

116 

47    20 

42    34 

117 

48    40 

42    30 

117 

50    .. 

41    54 

119 

42    10 

41    52 

121 

42    10 

41    46 

120 

41    10 

41      6 

120 

40    30 

40    54 

114 

41    30 

40    14 

121 

43    10 

40      2 

124 

39    20 

40      2 

117 

35    40 

39    56 

119 

38    30 

J 


Varieties  tested 

for 

five  years. 


14  Golden  Vine 

15  Gregory* 

16  Chancellor 

17  Blk-eye Marrowfat. . . 

ISCarleton* 

19Kent*. 

20lVictoria* 


21 
22 
23 
24 
25 
26 


Pearl* 

Wisconsin  Blue. . 

Picton* 

Prussian  Blue... . 

Archer* 

Daniel  O'Rourke. 


Average 

AveTtkoe 
yield 

days 
matur- 

for five 

ing  for 
five 

years. 

1 

years. 

Bu.Lbs. 

Days. 

39    26 

120 

39    18 

118 

39    18 

122 

38    44 

119 

38    42 

120 

38    16 

121 

38    16 

121 

37     .. 

121 

36    56 

121 

36    46 

121 

36      8 

118 

35      4 

122 

33    20 

115 

Yield  in 
1905. 


Bu.Lbs. 

42  40 

43  20 
48  40 
41  .. 

41  20 
28  40 

42  20 
26  40 
36  20 

o4  .  * 

28  .. 

39  20 

85  20 


The  average  crop  of  the  twenty-six  varieties  of  pease  tested  on  the  Experimental 
Farm  at  Agassiz  in  1905  was  40  bowels,  3  lbs.  per  acre. 


INDIAN  CORN. 

The  number  of  varieties  of  Indian  corn  tested  in  1905  was  twenty.  These  were 
sown  in  rows  aboat  three  feet  apart,  and  the  plants  thinned  out  to  six  or  eight  inches 
apart  in  the  rows.  The  dates  of  sowing  were  as  follows : — At  Ottawa,  Ont,  May  22 ; 
Nappan,  N.S.,  June  9 ;  Brandon,  Man.,  May  19 ;  Indian  Head,  Sask.,  May  19;  and  at 
Agassiz,  B.C.,  April  18. 

The  crop  in  each  case  was  cut  green  and  put  into  the  silo  for  the  winter  feeding  of 
stock.  The  dates  of  cutting  were  : — At  Ottawa^  Ont.,  Sept.  11 ;  Nappan,  N.S.,  Sept. 
29 ;  Brandon,  Man.,  Sept.  4 ;  Indian  Head,  Sask.,  Sept.  8 ;  and  at  Agassiz,  B.C.,  Sept 
26. 

The  yield  per  acre  has  been  calculated  in  each  case  from  the  weight  obtained  from 
two  rows  each  66  feet  long. 

In  Canada  the  ton  is  2,000  lbs. 
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INDIAN  COHHf ^Continued. 


AVERAGE  YIELD  ON  ALL  THE  EXPERIMENTAL  FARMS. 


I 


Varieties  tested 

for 

five  years. 


Average 

yield  for  five 

years. 


White 


Thoroughbred 
Flint 

Salzer's  AU  Gold.  . 
3  Superior  Fodder.. . 
4jPride  of  the  North. 
5'Red  Cob  Ensilage. 
6  Giant  Prolific  Ensilage 

Compton's  Early 

Early  Butler 

Early  Mastodon 


Tons.     Lbs. 


22 

400 

20 

448 

19 

1699 

19 

1368 

19 

865 

19 

688 

18 

1593 

18 

1046 

18 

984 

yield  in 
1906. 


Tons.     Lbs. 


24 
22 
23 
26 
28 
21 
22 
21 
20 


1230 
1188 

847 
1284 
1740 

548 
1012 

896 

568 


Varieties  tested 

for 

five  years. 


10 
11 
12 
13 
14 
15 

16 
17 
18 


Mammoth  Cuban.   . . 
Champion  White  Pearl 

Longfellow. 

Angel  of  Midnight.  . . 
North  Dakota  White.. 
White  Cap  Yellow 

Dent 

Selected  Leaming 

Cloud's  Early  Yellow. 
Evergreen  Sugar 


Average 

yield  for  five 

years. 


Tons.     Lbs. 


17 
17 
17 
17 
17 

17 
16 
16 
15 


1960 
1688 
1490 
1132 
632 

627 

1663 

703 

941 


Avera^ 

yield  in 

190fi. 


Tons.     Lbs. 


19 
19 
23 
20 
21 

19 
21 
19 
18 


918 

148 

1496 

1089 

262 

610 

834 

258 

40 


"Varieties  tested' 

f\)r  less 
than  five  years. 


Eureka  (4  years), 


Average 

yield  for  less 

than  five 

years. 


Tons.     Lbs. 
20        1003 


Avern^ 

yield  m 

1905. 


Tons.     Lbs. 
26         600 


Varieties  tested 

for  less 
than  five  years. 


King  Philip  (4  years). 


Average 

yield  for  less 

than  five 

years. 


Tons.     Lbs. 
17       1992 


Average 

yield  in 

1906. 


Tons.     Lbs. 
20         870 


The  average  crop  of  the  twenty  varieties  of  Indian  corn  tested  on  all  the  Experi- 
mental Farms  in  1905  was  21  tons  1,397  lbs.  per  anre. 

AVERAGE  YIELD  ON  THE  CENTRAL  EXPERIMENTAL  FARM.  OTTAWA,  ONT. 


2 
3 
4 

6 
6 
7 
8 
9 


Varieties  tested  for 
five  years. 


Thoroughbred     White 

Flint. 

Superior  Fodder 

Giant  Prolific  Ensilage 

Salzer's  All  Gold 

Early  Butler 

Early  Mastodon 

RedCobEnsilaRe... 

Pride  of  the  North 

White  CapYellow  Dent 


Average 

yield  for  five 

years. 


Tons.  Lbs. 
24.       1984 


24 
24 
23 
23 
23 
23 
22 
21 


1484 

763 

1388 

1058 

915 

486 

1068 

1298 


Yield  in 

1906. 

Tons. 

Lbs. 

33 

880 

32 

900 

29 

1620 

29 

1620 

28 

1750 

30 

60 

32 

1450 

33 

1650 

27 

450 

10 
11 
12 

13 
14 
15 
16 
17 
18 


Varieties  tested  for 
five  years. 


Mammoth  Cuban 

Cloud's  Early  YelJow. 

Selected  Leaming 

Compton's  Early ...... 

Champion  White  Pearl 

Evergreen  Sugar 

North  Dakota  White. . 

Longfellow. 

Angel  of  Midnight 


Average* 

yield  for  five 

years. 


Tons.  Lbs. 


21 
21 
21 
21 
20 
19 
19 
19 
17 


1098 
1076 
944 
801 
1745 
1864 
1534 
1292 
1940 


Yield  in 
1905i 


Tons.  Lbs. 


26 
32 
31 
28 
27 
29 
26 
31 
27 


1900 
1340 

700 
1310 
1880 

620 
1900 

920 

450 


Varieties  tested 
for  less  than  five  years. 


Eureka  (4  years) 


Average 

yield  for  less 

than  five 

years. 


Tons.  Lbs. 
27       1275 


Yield  in 
1905. 


Tons.  Lbs. 
87       1130 


Varieties  tested 
for  less  than  five  years. 


King  Philip .  (4  years) 


Average 

yield  for  less 

than  five 

years. 


Tons.  Lbs. 
21       1670 


Yield  in 
1905. 


Tons.  Lbs. 
30         940 


The  average  crop  of  the  twenty  varieties  of  Indian  corn  tested  on  the  Central 
Experimental  Farm  at  Ottawa  in  1905  was  30  tons  868  lbs.  per  acre. 
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INDIAN  CORHl— Continued. 
AVERAGE  YIELD  ON  TEffi  EXPERIMENTAL  FARM,  NAPPAN,  N.S. 


Varieties  tested  for 
five  years. 


2 
3 
4 

5 
6 
7 
8 


Thoroughbred     White 

Flint 

Salzer's  All  Gold 

Red  Cob  Ensilage 

Giant  Prolific  Ensilage 

Early  Mastodon 

Longfellow. 

Pri^  of  the  North. . . 

Superior  Fodder 

Early  Butler 


Average 

yield  for  five 

years. 


Tons.  Lbs. 


23 
20 
20 
19 
19 
IS 
18 
18 
18 


176 

304 

128 

1094 

170 

1902 

1710 

894 

620 


Yield  in 
1906. 


Tons.  Lbs. 


30 
27 
28 
24 
26 
26 
27 
22 
28 


1600 
670 

1200 
960 

1700 

20 

460 

660 

1620 


£ 


Varieties  tested  for 
five  years. 


10,  Selected  Learning 
11  OomptonV  Early. 
12,Manunoth  Cuban 
13  Evergreen  Sugar 

15 
16 
17 


Cloud's  Early  Yellow.. 

Angel  of  Mianight 

White  Cap  Yellow  Dent 
Champion  White  Pearl 
18  North  Dakota  White. . 


Average 

yield  for  five 

years. 


Tons.  Lbs. 


17 
17 
17 
17 
17 
16 
16 
16 
15 


1706 

1068 
980 
430 
354 

1962 
956 
934 

1130 


Yield  in 
1906. 


Tons.  Lbs. 


24 
22 
22 
23 
24 
22 
18 
20 
22 


1830 
1320 

770 

1860 

70 

1460 

1400 

150 
1100 


Varieties  tested 
for  less  than  five  years. 


Eureka  (4  years). 


Average 

yield  for  less 

than  five 

years. 


Tons.  Lbs. 
21       1780 


Yield  in 
1905. 


Tons.  Lbs. 
29         860 


Varieties  tested 
for  less  than  five  years. 


King  Philip  (4  years). . . 


Average 

yield  for  less 

than  five 

years. 


Tons.  Lbs. 
18         136 


Yield  in 
1906. 


Tons.  Lbs. 
22         770 


The  average  crop  of  the  twenty  varieties  of  Indian  com  tested  on  the  Experimental 
Farm  at  Nappan  in  1905  was  24  tons  1011  Ihe.  per  acre. 


AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  BRANDON,  MAN. 


B 


^Varieties  tested  for 
five  years. 


Avenge 

yield  for 

five  years. 


2 
3 

4 
& 
6 
7 
8 
9 


Thoroughbred     White 

Flint 

Superior  Fodder 

Longfellow 

Saber's  All  Gold  .... 
Champion  White  Pearl 
North  Dakota  White  . 

(yompton's  Early 

Ancrel  of  Midnight 

Red  Cob  Ensilage 


Tons.     Lbs. 


Yield  in 
1906. 


Tons.    I  Lbs. 


22 

20 
20 
19 
19 
19 
18 
18 
18 


1,646 

1,105 

207 

1,442 

570 

438 

1,990 

1,541 

1,382 


19 
23 
29 
21 
13 
22 
25 
2D 
19 


806 

464 

80 

240 

1,720 

880 

160 

1,744 

1,600 


^ 


Varieties  tested  for 
five  years. 


10  Early  Butler 

,11 1  Pride  of  the  North. . . . 
[12  Giant  Prolific  Ensilage 
13  Early  Mastodon 


14 
15 

16 
17 
18 


Mammoth  Cuban 

White     Cap     Yellow 

Dent 

Selected  Learning.  . . . 
Cloud's  Early  Yellow. 
Evergreen  Sugar 


Averu^ 

yield  for 

five  years. 


Tons.     Lbs. 


18 
18 
18 
17 
17 

16 
16 
15 
14 


1,118 
643 

.326 
426 
109 

1,686 

678 

1,126 

638 


Yield  in 
1905. 


Tons.     Lbs. 


22 
23 
16 
16 
11 

13 
19 
13 
11 


1,408 
200 
1,680 
1,680 
1,760 

1,720 

280 

1,720 

1,760 


Varieties  tested  for  less 
than  five  years. 


Eureka  (4  years). 


Average 

yield  for  less 

than  five 

years. 


Tons.     Lbs. 
21  37 


Yield  in 
1905. 


Tons.     Lbs. 
23      1,520 


Varieties  tested  for  less 
than  five  years. 


King  Philip  (4  years). 


Average 

yield  for  less 

than  five 

years. 


Tons.     Lbs. 
18         828 


Yield  in 
1905. 


Tons.     Lbs. 
18         960 


The  average  on^  of  the  twenty  varieties  of  Indian  corn  tested  on  the  Experimen- 
tal Farm  at  Brandon  in  1905  was  19  tons,  1,019  lbs.  per  acre. 
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INDIAN  COm^^-^Continued. 
AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  INDIAN  HEAD,  SASK. 


a 


Varieties  tested  for 
five  years. 


1  Angel  of  Midnight. . . . 

2  Salzer's  All  Gold 

3.  Pride  of  the  North 

4  Throughbred      White 

Flint 


Average 
vield  for 
nve  years. 


Tons.     Lbs. 


5 
6 
7 
8 
9 


Compton's  Early 

North  Dakota  White. . 
Giant  Prolific  Ensilage 

Superior  Fodder 

Longfellow 


17 
17 
16 

16 
16 
15 
15 
15 
14 


1,626 

1,486 

842 

652 
503 

1,368 
690 
510 

1,273 


Yield  in 
1905. 


J2 


Tons.     Lbs. 


13 
16 
19 

17 
17 
15 
14 
19 
13 


960 

1,560 

500 

660 

660 

1,350 

50 

1,600 

1,500 


10 
11 
12 

13 
14 
15 
16 
17 
18 


Varieties  tested  for 
five  years. 


Aventf^ 

yield  for 

five  years. 


Champion  White  Pearl 

Red  dob  Ensilage. 

White     Cap     Yellow 

Dent 

Elarly  Mastodon    

Mammoth  Cuban 

Early  Butler. 

Selected  Learning 

Eversrreen  Sugar  .   . . . 
Cloud's  Early  Yellow. . 


Tons.     Lbs. 


14 
14 

14 
13 
13 
13 
13 
13 
12 


^  937 
772 

665 

1,896 

1,594 

1,572 

770 

259 

655 


Yield  in 
1906. 


Tons.     Lbs. 


14 
18 

14 
13 
14 
11 
18 
12 
11 


60 
860 

600 
400 
600 

1,100 
300 

1,860 


Varieties  tested  for  less 
than  five  years. 


Eureka  (4  years). 


Average 

yield  for  lesH 

than  five 

years. 


Tons.     Lbs. 
15         481 


Yield  in 
1906. 


Tons.     Lbs. 
19      1,600 


Varieties  tested  for  less 
than  five  years. 


King  Philip  (4  years). 


Average 

yield  for  less 

than  five 

years. 


Tons.     Lbs. 
14  .      655 


Yield  in 
1905. 


Tons.     Lbs. 
13         400 


The  average  crop  of  the  twenty  varieties  of  Indian  corn  tested  on  the  Experimen- 
tal Farm  at  Indian  Head  in  1905  was  15  tons,  828  lbs.  per  acre. 


AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM  AT  AGASSIZ,  B.C. 


Varieties  tested 

for 

five  years. 

Average 

yield  for  five 

years. 

Yield  in 
1905. 

1 

IC 

,11 
12 

13 
14 
15 
16 
17 
18 

Varieties  tested 

for 

five  years. 

Average 

yield  for  five 

years. 

Yield  in 
1906. 

1 

Thoroughbred     White 
Flint > 

Tons.     Lbs. 

23      1.542 
21      1,976 
20      1,658 
20         604 
20           18 
19      1,622 
19      1,604 
19         566 
18      1,610 

Tons.     Lbs. 

22      1,210 
29      1,620 
19      1,600 
19         720 

21  1.560 

17  1,860 

18  1,620 

22  440 
16      1,000 

Early  Butler 

Tons.     Lbs. 

18         960 
18         256 

17         628 
16       .692 
16         692 
15         778 
15         316 
15         304 
12      1,612 

Tons,     Lbs. 
20          700 

Champion  White  Pearl 
White  Cap  Yellow 

Dent....... 

Angel  of  Midnight. . . . 
North  Dakota  White. . 

Longfellow 

Selected  Learning 

Cloud's  Early  Yellow.. 
Evergreen  Sugar 

19          940 

2 
3 
4 
5 
6 
7 
8 
9 

Pride  of  the  North.... 

Red  Cob  Ensilage 

Superior  Fodder 

Mammoth  Cuban 

Salzer's  All  Gold 

Compton's  Early 

Giant  Prolific  Ensilage 
Early  Mastodon 

22         880 
13         840 
18           80 
18         960 

13  1,060 

14  160 
12         220 

Varieties  tested 
for  less  than  five  years. 

Average 

yield  for  less 

than  five 

years. 

Yield  in 
1905. 

Varieties  tested 
for  ^less  than  five  years. 

Average 

yield  for  less 

than  five 

years. 

Yield  in 
1906. 

El 

irelca  (4  vears) 

Tons.     Lbs. 
16      1,440 

Tons.     Lbs- 
16      1,900 

Kinor  Philin  (4  vears^ 

Tons.     Lbs. 
16          670 

Tons.     Lbs. 
16         780 

The  average  crop  of  the  twenty  varieties  of  Indian  corn  tested  on  the  Experimen- 
tal Farm  at  Agassiz,  in  1905  was  18  tons,  1,307  lbs.  per  acre. 


29 

FIELD  BOOTS. 

In  the  previous  iasnes  of  this  Annual  Crop  Bulletin  the  results  have  been  given  of 
two  sowings  of  roots  at  each  farm,  the  second  sowing  having  always  been  made  about 
two  weeks  later  than  the  first.  Except  in  a  few  cases  (chiefly  at  Indian  Head  where 
the  young  plants  of  the  first  sowing  have  been  injured  by  unfavourable  weather  or  by 
destructive  insects)  a  considerably  greater  yield  has  almost  invariably  been  obtained 
from  the  plots  earliest  sown.  This  applies  to  all  the*  kinds  of  field  roots  here  reported 
upon.  In  turnips  and  mangels  the  gain  from  early  sowing,  taking  the  average  of  all 
the  experimental  farms  for  the  five  years  ending  1904,  was  more  than  five  tons  per 
acre ;  while  in  carrots  it  was  more  than  three  tons  and  in  sugar  beets  nearly  three  tons 
per  acre.  On  the  experimental  farms  at  Ottawa  and  Nappan  the  average  gains  from 
early  sowing  have  in  most  instances  been  considerably  greater  than  those  just  men- 
tioned. 

The  increased  yields  obtained  by  early  sowing  having  been  so  fully  demonstrated 
it  has  been  thought  unnecessary  to  continue  the  publication  in  this  bulletin  of  the 
returns  from  the  second  sowings.  They  will  be  found  in  the  annual  report  of  the  Expe- 
rimental Farms. 

TUBNIPS. 

Twenty  varieties  were  tested  in  1905,  sown  in  drills,  or  on  the  flat,  2^  feet  apart. 
The  dates  of  sowing  were  as  follows  : — Ottawa,  Ont.,  May  10 ;  Nappan,  N.S.,  May  25  ; 
Brandon,  Man.,  May  20 ;  Indian  Head,  Sask.,  May  17  ;  and  at  Agassiz,  B.O.,  May  15 

The  dates  of  pulling  were  as  follows  '.—Ottawa,  Oct.  25  ;  Nappan,  Oct.  16 ;  Bran- 
don, Oct.  14 ,  Indian  Head,  Oct.  23  ;  and  at  Agassiz,  Oct.  30. 

In  Canada  the  ton  is  2,000  lbs. 

AVERAGE  YIELD  AT  ALL  THE  EXPERIMENTAL  FARMS. 


£ 


1 

2 
S 
4 

6 
6 
7 
8 
9 


VarietieB  tested  for 
five  yean. 


Perfection  Swede 

Magnum  Bonum .... 

Hafl's  Weatbury 

Garter'a  Elephant. . . . 
Halewood  's  Bronze  Top 

Emperor  Swede 

Jumbo ... 

Imperial  Swede 

Hartley 'd  Bronze..... 


Average 

yield  for  five 

years. 


Tons.     Lbs. 


32 
32 
32 
31 
31 
31 
31 
31 
30 


1569 

942 

290 

1716 

1398 

1071 

931 

93 

1719 


Average 

yield  for 

1905. 


Tons.  Lbs. 

30 
30 
29 
31 
29 
29 
28 
27 
28 


1609 

10 

417 

11 

2 

12 

533 

13 

252 

14 

958 

15 

1105 

16 

71 

17 

1923 

18 

£ 

B 


Varieties  tested  for 
five  years. 


Mammoth  Clyde 

Kanff  aroo 

Elephant's  Master 

Skirvinffs 

Banghoun  Selected .. . . 
Drummond  Purple  Top 
Selected  Purple  Top. . 

East  Lothian 

Sutton's  Champion . . . 


Average 

yield  for  five 

yean. 


Tone.     Lbs. 


30 
80 
30 
30 
30 
30 
29 
29 
29 


1612 
1534 
1327 
1208 
981 
623 
1972 
1537 
1516 


AverM^e 

yield  for 

1905. 


Tons.     Lbs. 


27 
26 
26 
28 
28 
24 
27 
26 
29 


409 
1298 
1363 

528 
1113 
1760 
1522 
1203 

304 


Varieties  tested  for  less 
than  five  years. 


Average 

jrield  for  less 

than  five 

years. 


Good  Luck  (4  yean). 


Tons.     Lbs. 


32       1522 


Average 

yield  for 

1905. 


Tons.     Lbs. 
29         636 


Varieties  tested  for  less 
than  five  years. 


New  Century  (4  yean).  . . 


Average 

yield  for  less 

than  five 

years. 


Tons.     Lbs. 


30         499 


Average 

yield  n>r 

1905. 


Tons.     Lbs. 


28         901 


The  average  yield  of  the  twenty  varieties  of  turnips  tested  on  all  the  Experimental 
Farms  in  1905,  was  28  tons,  705  lbs.  per  acre. 


30 
TURNIPS— Con<intt«i. 
AVERAGE  YIELD  ON  THE  CENTRAL  EXPERIMENTAL  FARM,  OTTAWA,  ONT. 


£ 

B 


Varieties  tested  for 
five  years. 


lEmppror  Swede. 

2|.Jumbo 

3  Kangaroo 

4 

5 


6 
7 
8 
9 


Magnum  Bonum 

Mammoth  Clyde 

Hale  wood 'a  BronzeTop 
Dnimmond  Puri^le  Top 

Hairs  Westbury 

Elephant's  Master .... 


Average 

yield  for  five 

years. 


Yield  for 
1905. 


Tons.     Lbs.  Tons.     Lbs. 


37 
87 
37 
36 
36 
36 
35 
So 
34 


1,912 

1,777 

1,536 

1,523 

197 

27 

080 

2(« 

1,748 


32 
34 
34 
31 
33 
29 
24 
27 
29 


1,400 

1,100 

800 

600 

1,7>)0 

600 

400 

1,100 

1,000 


£ 

B 

s 

15 


10 
11 
12 
13 


Varieties  tested  for 
five  years. 


Hartley's  Bronze.. 
Imperial  Swede. . . 
Carter's  Elephant. 
Perfection  Swede. 


14  East  Lothian 

15 

10 

17 

18 


Selected  Purple  Top. . . 

Bangholm  Selected 

Skirvings 

Sutton's  Champion 


Average 

yield  for  five 

years. 


Tons.     Lbs. 


34 
34 
34 
34 
33 
32 
32 
31 
31 


1,209 
739 
535 
422 
731 

1,988 
971 

1,878 

1,533 


Yield  for 
1905. 


Tons.     Lbs. 


32 
23 
30 
36 
27 
80 
26 
28 
31 


1,300 
200 
1,6C0 
5C0 
1,300 
1,900 
1,1(0 
1,700 
1,4C0 


Varieties  tested  for  less 
than  five  years. 


Good  Luck  (4  years). 


Average 

yield  for  less 

than  five 

years. 


Tons.     Lbs. 
39      1,481 


Yield  in 
1905. 


Tons.     Lbs. 
29      1,700 


Varieties  tested  for  less 
than  five  years. 


New  Century  (4  years) 


Average 

yield  for  less 

than  five 

years. 


Tons.     Lbs. 
39      1,350 


Yield  in 
1905. 


Tons.     Lbs, 
34      1,900 


The  average  yield  of  the  twenty  varieties  of  turnips  tested  oti  the  Central  Experi- 
mental Farm  at  Ottawa  in  1905  was  30  tons,  1,060  lbs.  per  acre. 


AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  NAPPAN,  N.a 


£ 

.B 


Vaaieties  tested  for 
five  years. 


1  Perfection  Swede 

2  Hartley's  Bronze 
3)Carters  Elephant 

4|Magnum  Bonum 

5^ Selected  Purple  Top. . . 
6,  Kangaroo 


Mammoth  Clyde 

Emperor  Swede 

Halewood's  BronzeTop 


Average 

yield  for  five 

years. 


Tons. 

43 
41 
41 
41 
40 
39 
39 
39 
39 


Llis. 

560 
1,163 
579 
310 
102 
1,884 
641 
4213 
351 


Yield  in 
1905. 


Tons.     Lbs. 

41 
40 
40 
43 
39 
35 
35 
41 
35 


688 

10 

1.624 

11 

256 

12 

994 

13 

432 

14 

1,896 

15 

1,288 

16 

80 

17 

832 

18 

£ 

a 

25 


Varieties  tested  for 
five  years. 


Elephant's  Master 

Imperial  Swede. . . . 

Jumbo 

Drummond  Purple  Top 

Bangholm  Selected 

Hairs  Westbury 

Sutton's  Champion. . . . 

Skirvings 

East  Lothian 


Average 

yield  for  five 

years. 


Tons.     Lbs. 


39 
39 
38 
38 
38 
38 
37 
37 
36 


270 

62 

1,836 

1.818 

1,698 

978 
1,324 

411 

345 


Yield  in 
1905. 


Tons.     Lbs. 


35 
35 
38 
39 
37 
37 
34 
39 
39 


1,592 
376 

1.824 
888 
328 

1,848 
400 

1,344 
584 


Varieties  tested  for  less 
than  five  years. 


Good  Luck  (4  years). 


Average 
yield  for  less 
than  five 
years. 


Tons.     Lbs. 
42         357 


Yield  in 
1905. 


Tons.     Lbs. 
39      1,040 


Varieties  tested  for  less 
than  five  years. 


Average 

yield  for  less 

than  five 

years. 


New  Century  (4  years). . . 


Tons.     Lbs. 
37         466 


Yield  in 
1905. 


Tons.     Lbs. 
34       1,008 


The  average  yield  of  the  twenty  varieties  of  turnips  tested  on  the  Experimental 
Farm  at  Nappan  in  1905  was  38  tons,  466  lbs.  per  acre. 


31 

TURNIPS— Con/ini4«i 

AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  BRANDON  MAN. 


1 

2 
3 
4 
5 
6 
7 
8 
9 


Varieties  tested 

for 

five  yean. 


Magnnm  Bonnm . . . 
Hall's  Westbiny... 
Banf^holm  Selected . 

Skirvings 

Sutton's  Champion. 
Hartley's  Bronze  . , 
Perfection  Swede.  . 

Jumbo 

Carter's  Elephant . . 


Average 

yield  for  five 

years. 


Tons.*    Lbs. 


29 
29 
28 
28 
28 
27 
27 
27 
27 


1,664 

288 

971 

390 

285 

1,176 

806 

14 

13 


Yield  in 
1905. 


Tons.     Lbs. 


26 
27 
83 
25 
30 
29 
29 
25 
30 


8 

1,440 

792 

1,744 

1,248 

1,928 

872 

688 

984 


u 

i 


10 

11 

12 
13 
14 
15 
16 
17 
18 


Varieties  tested 

for 

five  vears. 


Elephant's  Master 

Imperial  Swede 

Mammoth  Clyde ...     . 

Kangaroo.   

Hale  wood's  Bronze  Top 

East  I^othian 

Drummond  Purple  Top 
Selected  Purple  Top  . . 
Emperor  Swede 


Average 

yield  for  five 

years. 


Tons,     Lbs. 


26 
20 
20 
26 
26 
26 
25 
24 
24 


1,962 

1,750 

1,381 

430 

378 

325 

1,955 

1.474 

1,104 


Yield  in 
1905. 


Tons.     Lbe. 


29 
30 
26 

18 
27 
25 
26 
24 
29 


344 

456 

1,328 

1,224 

912 

160 

536 

48 

80 


Varieties  tested 

for 

less  than  five  years. 


Good  Luck  (4  years). 


Average 

yield  for  less 

than  five 

years. 


Tons.     Lbs. 
32         350 


Yield  in 
1905. 


Tons.     Lbs. 
29      1,400 


Varieties  tested 

for 

less  than  five  years. 


New  Century  (4  years). . . 


Average 

yield  for  less 

than  five 

years. 


Tons.     Lbs. 
28         100 


Yield  in 
1905. 


Tons.     Lbs. 
30         192 


The  average  yield  of  the  twenty  varieties  of  turnips  tested  on  the  Experimental 
Farm  at  Brandon  in  1905  was  27  tons,  1,519  lbs.  per  acre. 


AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  IJ^^DIAN  HEAD,  SASK. 


J8 

a 

55 


Varieties  tested 

for 

five  years. 


1  Perfection  Swede 

2  Halewood^R  Bronze  Top 
Hairs  Westbury  .. 

Skirvings 

Sutton  s  Champion 

Emperor  Swede 

Selected  Purple  Top  . . 

8; Imperial  Swede.   .  .. 
9  Magnum  Bonum 


3 
4 

5 
6 


Average 

yield  for  five 

years. 


Tons.     Lbs. 


27 
26 
25 
24 
24 
23 
23 
23 
23 


3 

774 
1,853 
1,442 

326 
1,954 
1,921 
1,299 

821 


Yield  in 
1905. 


Tons.     Lbs. 


31 
38 
32 
30 
33 
30 
25 
28 
29 


436 

1,484 
1,868 
1.776 
1,980 
720 
1,876 
1,288 
1,400 


I 


Varieties  tested 

for 

five  years. 


10  Jumbo 

11  Hartley's  Bronze 

12  Carter^s  Elephant. . . . 

13  Bangholm  Selected 

14  Drummond  Purple  Top 

15  Mammoth  Clyde 

16  Kangaroo 
17 1  Elephant's  Master  . . . 
ISlEast  Lothian 


Average 

yield  for  five 

years. 


Tons.     Lbs. 


22 
22 
22 
22 
21 
21 
20 
20 
20 


1,601 
1,591 
1,063 
609 
1,794 
1,326 
1,583 
1,531 
36 


Yield  in 
1905. 


Tons.     Lbs. 


26 
21 
84 
29 
22 
21 
27 
22 
23 


1,196 

1,966 

1,168 

1,664 

748 

240 

1,836 

1,804 

860 


Varieties  tested 

for 

less  than  five  years. 


Good  Luck  (4  years). . .  . 


Average 

yield  for  less 

than  five 

years. 


Tons.     Lbs. 
22         979 


Yield  in 
1905. 


Tons.     Lbs. 
31      L228 


Varieties  tested 

for 

less  than  five  years. 


New  Century  (4  years). . 


Average 

yield  for  less 

than  five 

years. 


Tons.     Lbs. 
21  66 


Yield  in 
1905. 


Tons.     Lbs. 
25         820 


The  average  yield  of  the  twenty  varieties  of  turnips  tested  on  the  Experimental 
Farm  at  Indian  Head  in  1905,  was  28  tons,  1,017  lbs.  per  acre. 


32 

TVRNlPS^Conduded. 
AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  AGASSIZ,  B.C. 


£ 

B 

p 


1 
2 
3 

4 
6 
6 
7 
8 
9 
10 


Varieties  tested  for 
five  yeers. 


Carter's  Elephant 

East  Lothian 

Elephant's  Master 

Han's  Westbury 

Perfection  Swede. 

Emperor  Swede 

Imperial  Swede. 

Magnum  Bonum 

Skirvings 

Halewood's     Bronze 
Top 


Average 

yield  for  five 

years. 

Tons. 

Lbs. 

34 

389 

33 

220 

32 

1,122 

32 

178 

32 

54 

31 

1,960 

31 

614 

31 

390 

30 

1,919 

Yield  in 
1906. 


30      1,461 


Tons. 

20 
17 
16 
18 
15 
14 
18 
20 
16 


Lbs. 

650 

1,112 

76 

1,752 

1,548 

512 

36 

1,184 

76 


14      1,430 


£ 


11 

12 
13 
14 

15 
16 
17 
18 


Varieties  tested  for 
five  years. 


Jumbo 

Bangholm  Selected  . . . 

Mammoth  Clyde 

Drummond     Purple 

Top 

Kangaroo 

Selected  Purple  Top. . 
Hartley's  Bronze .... 
Sutton  B  Champion .... 


Average 

yield  for  five 

years. 


Tons.     Lbs. 


30 
80 
30 

29 
29 
28 
27 
27 


1,426 
654 
516 

867 
235 
377 
1,458 
113 


Yield  in 
1905. 


Tons.     Lbs. 


17 
15 
18 

12 
16 
18 
19 
15 


716 
1,680 
1,488 

228 
736 
1,366 
808 
492 


Varieties  tested 

for 

less  than  five  years. 


Good  Luck  (4  years). 


Average 

yield  for  less 

than  five 

years. 


Tons.     Lbs. 
27         442 


Yield  in 
1905. 


Tons..    Lbs. 
15      1,812 


Varieties  tested 

for 

less  than  five  years. 


New  Century  (4  years). . . 


Average 

yield  for  less 

than  five 

years. 


Tons.     Lbs. 
25         515 


Yield  in 
1905. 


Tons.     Lbs. 
17         581 


The  average  yield  of  the  twenty  varieties  of  turnips  tested  on  the  Experimental  Farm 
at  Agassiz  in  1905,  was  16  tons,  1,914  lbs.  per  acr& 


MANGELS. 

Sixteen  varieties  of  mangels  have  been  under  test  during  1905.  All  were  sown  in 
drills  or  on  the  flat  in  rows  2^  feet  apart.  The  dates  of  sowing  were  as  follows  : — At 
Ottawa,  Ont.,  May  10 ;  Nappan,  N.S.,  May  25 ;  Brandon,  Man.,  May  20 ;  Indian 
Head,  Sask.,  May  13,  and  at  Agassiz,  B.C.,  April  12. 

The  dates  of  pulling  were  as  follows  : — At  Ottawa,  Ont.,  October  25 ;  Nappan, 
N.S.,  October  12  ;  Brandon,  Man.,  October  4 ;  Indian  Head,  Sask.,  October  9,  and  at 
Agassiz,  B.C.,  October  27. 

In  Canada  the  ton  is  2,000  lbs. 


33 
UANGEJA— Continued. 


AVERAGE  YIELD  ON  ALL  THE  EXPERIMENTAL  FARMS. 


£ 
I 


1 

2 

8 

4 

5 
6 


Yftrieties  tested  for 
five  yean. 


_  w 

Half  Long  Sugar 
White 

Mammoth  Yellow  In- 
termediate.  

Mammoth  Long  Red. . 

Lion  Yellow  Inter- 
mediate  

Yellow  Intermediate. . 

Giant  ^  Yellow  Inter- 
mediate  


Average 

yield  for  five 

years. 


Tons.     Lbs. 


32 

31 
31 

81 
SO 


295 

1,952 
1,433 

155 
1,865 


SO      1,000 


Avwage 

yield  tor 
1906. 


Tons.     Lbs. 


33 

31 
28 

32 
SO 


974 

1,487 
1,978 

1,548 


30      1,723 


£ 

B 

a 


(  7 
8 

9 
10 

11 
12 
13 
14 


Varieties  tested  for 
five  years. 


Prize  Winner  Yellow 
Globe 

Prize  Mammoth  Long 
Red 

Giant  Yellow  Globe. . . 

Selected  Mammoth 
Long  Red 

Triumph  Yellow  Globe 

Half  Long  Sugar  Rosy 

Gate  Post 

Leviathan  Long  Red. . 


Average 

yield  for  five 

years. 


Tons.     Lbs. 


SO 

SO 
29 

28 
28 
28 
28 
26 


709 

317 
833 

1,542 

1,349 

945 

850 

1,798 


Average 

yield  for 

1905. 


Tons.     Lbs. 


32 

84 

SO 

28 
28 
24 
27 
28 


804 

1,481 
1,046 

241 

18 

1,066 

1,636 

1,716 


Varieties  tested  for  less 
than  five  years. 


Selected    Yellow    Globe 
(4  years) 


Average 

yield  for  less 

than  five 

years. 


Tons.     Lbs. 
30         432 


Avera^ 

yield  in 

1905. 


Tons.     Lbs. 


31 


528 


Varieties  tested  for  less 
than  five  years. 


Giant  Sugar  (4  years) . . . . 


Average 

yield  for  less 

than  five 

years. 


Tons.     Lbs. 


Average 

yield  m 

1905. 


Tons.     Lbs. 


28      1,012  I  SO 


819 


The  average  yield  of  the  16  varieties  of  mangels  tested  on  all  the  Experimental 
Farms  in  1905  was  30  tons,  620  lbs.  per  acre. 

AVERAGE  YIELD  ON  THE  CENTRAL  EXPERIMENTAL  FARM,  OTTAWA,  ONT. 


i 

s 


6 


Varieties  tested 

for 

five  years. 


Mammoth  Yellow  In- 


termediate   

SlMammoth  Long  Red. . 
t  HaH  Lon^  Sugar  White 
'  Prize  Wmner  Yellow 

Globe 

BlPrize  Mammoth  Long 

Red 

Lion  Yellow  Interme 

diate 


Average 

▼ield  for 

five  years. 


Tons.     Lbs. 


42 
41 
40 

39 

39 

37 


140 

557 

1,326 

1,007 

187 

1,742 


Yield  for 
1905. 


Tons.     Lbs. 


46 
37 
52 

45 

46 

39 


960 
700 
600 

20O 

700 

600 


■ 

I 


7 

8 

9 

10 

11 
12 
13 
14 


Varieties  tested 

for 

five  years. 


Yellow  Intermediate. . 

Triumph  Yellow  Globe 

Gate  Post 

Giant  Yellow  Interme- 
diate  

Leviathan  Long  Red . . 

Giant  Yellow  Globe  . . 

Half  Long  Sugar  Rosy 

Selected  Mammoth 
Long  Red 


Avenge 

▼ield  for 

five  years. 


Tons.     Lbs. 


37 
37 
36 

35 
36 
34 
34 

32 


1,491 

334 

1,090 


668     40 


Yield  in 
1905. 


Tons.    Lbs. 

35  1,300 
29  500 
85 


20 
1,179 

74 

872 


40 
87 
36 


1,250 

1,400 

800 


28      1,200 


Varieties  tested 
for  lees  than  five  years. 


Giant  Sugar  Mangel   (4 
y««) 


Average 

yield  for  less 

than 

five  years. 


Tons.  Lbs. 
36         839 


Yield  in 
1906. 


Tons.   Lbs. 
40         900 


Varieties  tested 
for  less  than  five  years. 


Selected  .Yellow  Globe  (4 
years) 


Average 

yield  for  less 

than 

five  years. 


Tons.   Lbs. 
35         345 


Yield  in 
1906. 


Tons.   Lbs. 
37         800 


The  average  yield  of  the  sixteen  varieties  of  mangels  tested  on  the  Central  Experi- 
mental Farm  at  Ottawa  in  1905  was  39  tons  369  lbs.  per  acre. 
53—3 


34 
MANGELS— Con/mtMd 


AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARBi,  NAPPAN,  N.a 


B 

a 

"A 


Varieties  tested 

for 

five  years. 


Average 

yield  for  five 

years. 


Tons.   Lbs. 


1  Mammoth  Yellow  In- 
I     termediate  .   

2  Lion  Yellow  Interme- 
I     diate 

3  Giant  Yellow  Interme- 
diate    

4  Yellow  Intermediate. 

5  Prize  Winner  Yellow 
Globe  

Half  Long  SugarWhite 


38 

38 

3G 
36 

36 

34 


1,313 

208 

761 
64 

626 
1.630 


Yield  in 
1906. 


Tons.   Lbs. 


31 

SO 

30 
28 

27 
31 


1,992 

1,104 

648 
392 

1,632 
1,688 


I 


Varieties  tested 

for 

five  years. 


7 
8 
9 

10 
11 

12 
13 
14 


Giant  Yellow  Globe  . . 
Half  Long  Sugar  Rosy 
Prize  Mammoth  Long 

Red 

Gate  Post 

Selected    Mammoth 

Long  Red 

Mammoth  Long  Red. . 
Leviathan  Long  Red. . 
Triumph  Yellow  Globe 


Average 

yield  for  five 

years. 


Tons.  Lbs. 


34 
33 

38 
32 

31 
30 

30 


309 
473 

279 
300 

627 

449 

1,462 

178 


Yield  in 
1906. 


Tons.   Lbs. 


29 
27 

81 
23 

27 
24 
24 
26 


1,888 
1,328 

776 
1272 

416 
1,400 
1,704 

896 


Varieties  tested 

for 

legs  than  five  years. 


Selected  Yellow  Globe  (4 
years) 


Average 

yield  for  less 

than 

five  years. 


Tons.   Lbs. 


36      1,670 


Yield  in 


ri^ 

1906. 


Tuns.   Lbs. 


28      LOOO 


Varieties  tested 

for 

less  than  five  years. 


Giant   Sugar    Mangel   (4 
years) 


Ayerage 
yield  for  le 
than 
five  years. 


Tons.   Lbs. 


31 


383 


Yield  in 
1905. 


Tons.  Lbs. 


24 


82 


The  average  yield  of  the  sixteen  varieties  of  mangels  tested  on  the  Experimental 
Farm  at  Nappan  in  1905  was  28  tons  135  lbs.  per  acre. 

AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  BRANDON,  MAN. 


i 


1 

2 
3 

4 

5 

6 


Varieties  tested 
for  five  years. 


Mammoth  Long  Red. . 

Half  LonffSugar  White 

Selected  Mamm.  Long 
Red 

Yellow  Intermediate. . 

Prize  Mammoth  Long 
Red 

Mamm.  Yellow  Inter- 
mediate   

Gate  Post 


Average 

yield 

for  five 

yean. 


Tons.     Lbs. 

32      1,102 
32         622 


80 
29 

29 

28 
28 


1,666 
1,347 

46U 

286 
21 


Yield 

in 
1906. 


Tons. 

38 
30 

38 
87 

42 

81 
33 


iLbs. 

660 
720 

1,880 
976 

744 

40 

1,848 


I 

9 


8 

9 

10 

11 

12 

13 
14 


Varieties  tested 
for  five  years. 


Triuinph  Yellow  Globe 

Half  Long  Sugar  Rosy 

Giant  Yellow  Inter- 
mediate  

Lion  Yellow  Interme- 
diate   

Prise  Winner  Yellow 
Globe 

Giant  Yellow  Globe. . 

Leviathan  Long  Red . . 


Avenge 

yield 

for  five 

years. 


Tons.     Lbs. 


27 
37 

26 

86 

26 

26 
26 


1,916 
833 

1,090 

272 

1,461 

1,427 

288 


Yield 

in 
1906. 


Tons.     Lbs. 


83 
34 

30 

36 

36 
38 


793 
640 

720 

224 

192 

1,136 


Varieties  tested 

for  less 
than  five  years. 


Selected  Yellow  Globe 
(4yrs.)  


Avenwe 

G'eld  for 
Bsthan 
five  years. 


Tons.     Lbs. 
26         622 


Yield 

in 
1906. 


Tons.     Lbs. 
82         944 


Varieties  tested 

forlc 
than  five 


Giant   Sugar    Mangel 

(4yi..) 


Average 

yield  for 

less  than 

five  years. 


Tons.     Lbs. 


23      1,718 


Yield 

in 
1906. 


Tons.     Lbs. 


29 


80 


The  average  yield  of  the  sixteen  varieties  of  mangels  on  the  Experimental  Farm 
at  Brandon  in  1905  was  34  tons  218  lbs.  per  acre. 


35 


MANGELS  ^Continued, 


AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  INDIAN  HEAD,  SASK. 


9 


] 


Varieties  tested 
for  five  jean. 


Inter- 


Prise  Winner  Yellow 
Globe 

Giant   Yellow 

mediate 

3|Triamph  Yellow  Globe 

Mamm.  Yellow  Inter- 
mediate  

Half  Long  SugarWhite 

Yellow  Intermediate. . 

Prize    Mamm.     Long 
Red 


Average 

yield 

for  five 

years. 


Yield 

in 
1906. 


Tons.     Lbs.  Tons.     L*)s, 


26      1,311 


25 
25 

24 
24 
23 


1,338 
664 

1,876 
1,206 
1,516 


23      1,484 


40 

31 

37 

34 
33 
33 


124 

244 
1,240 

1,828 
1,980 
1,452 


29       1,004 


s 


Varieties  tested 
for  five  years. 


8  Giant  Yellow  Globe. . . 

9  Lion  Yellow  Intel  me- 

10  Half  Long  Sugar  Rosy 

11  Selected  Mamm.  Long 

Red 

12  Gate  Post 

13  Mammoth  Long  Red . . 

14  Leviathan  Long  Red. . 


Average 

yield 

for  five 

years. 


Tons. 
23 

23 
22 

22 
21 
21 
21 


Lbs. 
986 

666' 
1,900 

1,466 

1,638 

818 

648 


Yield 

in 
19C5. 


Tons. 
31 

83 
28 

27 
25 
32 
26 


Lbs. 
964 

396 
628 

120 

1,348 

238 

404 


Varieties  tested 

for  less 
than  five  years. 


Selected  Yellow  Globe 
(4yrs.) 


Average 

vield  for 

less  than 

five  years. 


Tons.     Lbs. 
24      1,845 


Yield 

in 
1905. 


Tons.     Lbs. 
34      1,960 


Varieties  tested 

for  less 
than  five  years. 


Giant   Sugar    Mangel 
(4yrs.) 


Average 

yield  for 

less  than 

five  years. 


Tons.     Lbs. 


21      1,316 


Yield 

in 
1905. 


Tons.     Lbs. 


32         284 


The  average  yield  of  the  sixteen  varieties  of  mangels  on  the  Experimental  Farm 
at  Indian  He^d  in  1905  was  32  tons  388  lbs.  per  acre. 


AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  AGASSIZ,  B.a 


B 


Varieties  tested 
for  five  years. 


2 

S 

4 

6 
6 


Mammoth  Long  Red. . 

Lion  Yellow  Inter- 
mediate  

Giant  Yellow  Globe. . . 

Giant  Yellow  Inter- 
mediate.   

Half  Long  SugarWhite 

Yellow  Intermediate. . 

Selected  Mamm.  Long 
Red 


Average 
yield 

for  five 
years. 


Tons.     Lbs. 
32         238 


Yield 

in 
1905. 


29 
29 

28 
28 
27 


1,996 
265 

1,251 
793 
905 


26      1,691 


Tons. 
16 

23 
20 

18 
18 
18 


Lbs. 
76 

1,916 
1,680 

1,762 
1,884 
1,620 


18      1,688 


£ 

B 


8 

9 

10 
11 
12 

13 
14] 


Varieties  tested 
for  five  years. 


Averi^e 

yielcT 

for  five 

years. 


Mamin.  Yellow  Inter- 
mediate.   

Prize  Mamm.  Long 
Red    

Half  Long  Sugar  Rosy 

Gate  Post 

Priase  Winner  Yellow 
Globe 

Triumph  Yellow  Globe 

Leviatnan  Long  Red. . 


Tons.     Lbs. 


28 

26 
24 
24 

24 
22 
22 


147 

1,187 
1,445 
1,302 

1,260 

1,664 

683 


Yield 

in 
1906. 


Tons,     Lbs. 


16 

24 

16 
20 

12 
13 
22 


624 

180 

736 

1,712 

1,872 

664 

1,934 


Varieties  tested 

for  less 
than  five  years. 


Giant   Sagar    Mangel 
(4yrs,) 


Average 

yield  for 

less  than 

five  years. 


Tons.     Lbs. 
80      1,006 


Yield 

in 
1906. 


Tons.     Lbs. 
26         800 


Varieties  tested 

for  less 
than  five  years. 


Selected  Yellow  Globe 
(4yr8.) 


Average 

yield  for 

less  than 

five  years. 


Tons.     Lbs. 
29      1,680 


Yield 

in 
1906. 


Tons.     Lbs. 
22      1,936 


The  average  yield  of  the  sixteen  varieties  of  mangels  on  the  Experimental  Farm 

at  Agassiz  in  1905  was  19  tons  930  lbs.  per  acre. 
63— 3  J 
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CABB0T8. 

Ten  different  sorts  of  carrots  were  tested  daring  1905,  all  being  sown  in  drills  or 
on  the  flat  in  rows  two  feet  apart.  The  dates  of  sowing  were  as  follows  : — At  Ottawa^ 
Ont.,  May  10;  Nappan,  N.S.,  Maj  25;  Brandon,  Man.,  May  20;  Indian  Head,  Sask., 
April  19  ;  and  Agassiz,  B.C.,  April  12. 

The  dates  of  pulling  were  as  follows  : — At  Ottawa,  October  25 ;  Nappan,  October 
17  ;  Brandon,  October  4 ;  Indian  Head,  October  23 ;  and  at  Agassiz,  October  27. 

In  Canada  the  ton  is  2,000  lbs. 

.     AVERAGE  YIELD  ON  ALL  THE  EXPERIMENTAL  FARMS. 


£ 


1 

2 

S 

4 


Varieties  tested 

for 

five  years. 


Giant  White  Vosges. . . 

New  White  Interme- 
diate  

Ontario  Champion. .... 

Mammoth  White  Inter- 
mediate  

Improved  Short  White. 


Average 

yield  for  five 

years. 


Tons.     Lbs. 
23      1,969 


23 
23 

23 
22 


1,694 
1,177 

219 
1,687 


Avera^ 

3rieldm 

1906. 


Tons.     Lbs. 
24         484 


25 
24 

24 
26 


684 
1,964 

1,988 
832 


£ 


6 
7 
8 

9 
10 


Varieties  tested 

for 

five  years. 


White  Belgian 

Garter's  Orange  Giant. 
Long    Yellow    Stump 

Rooted. 

Half  Long  Chantenay. 
Early  G«m 


Average 
yield  for  five 


Tons. 

20 
19 

19 
18 
17 


Lbs. 

642 
1,438 

666 

66 

1,390 


Avera|i:e 

yield  in 

1906. 


Tons.     Lbs. 


20 
22 


1,103 
1,062 


18  1,861 
14  1,361 
21         310 


The  average  yield  of  the  ten  varieties  of  carrots  on  all  the  Experimental  Farms  in 
1905  was  22  tons.  556  lbs.  per  acre. 


AVERAGE  YIELD  ON  THE  CENTRAL  EXPERIMENTAL  FARM,  OTTAWA,  ONT. 


I 


Varieties  tested 
for 
five 


Mammoth   White  In- 


Interme- 


tennediate, 
New   White 

diate 

Giant  White  Vosges. . . 

Ontario  Champion 

Improved  Short  White 


Average 

yield  for  five 

years. 


Tons.     Lbs. 


82      1,139 


32 
31 
29 
29 


906 

879 

1,448 

1,068 


Yield  m 
1906. 

1' 

a 

Tons.     Lbs. 

32         600 

6 

7 

30      1,600 
30         600 
28      1,000 
30      1,700 

8 

9 

10 

Varieties  tested 

for 

five  years. 


Average 
yield  for  five 


Garter's  Orange  Giant. 
Long    Yellow    Stump 

Rooted 

Half  Long  Chantenay 

White  Belgian 

Early  Gem 


Tons.     Lbs. 
26      1,745 


24 
24 
21 
20 


1,906 
1,101 
1,963 
1,747 


Yield  in 
1906. 


Tons.    Lbs. 


24 

21 
14 
21 
23 


600 

600 

200 

1,100 

1,200 


The  average  yield  of  the  ten  varieties  of  carrots  on  the  Central  Experimental  Farm 
at  Ottawa  in  1905  was  25  tons.  1,510  lbs.  per  acre. 
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CAHB.0T8— Continued. 
AVERAGE  YIELD  ON  THE  EZPERIMEKTAL  FARM.  NAFPAN,  N.S. 


% 


2 
3 
4 

5 


Varieties  teited 

for 

five  yean. 


Average 

yield  for  five 

years. 


Mammoth  White  In- 
termediate  

Giant  White  Yosges. . . 

Ontario  Champion.... 

New  White  Interme- 
diate  

White  Belgian 


Tons.     Lbe. 


23 
23 
23 

22 

21 


1,C07 

1,472 

937 

428 
866 


• 

Yield  m 
1906. 

E 

Tons.     Lbs. 

18      1,892 
18      1,644 
18           24 

19 

18         784 

6 

7 

8 

9 

10 

Yarieties  tested 

for 

five  years. 


Improved  Short  White. 
Long    YeUow    Stump 

Rooted 

Half  Long  Chantenay. 

Early  Grem 

Carter's  Orange  Giant. 


1 


Average 

yield  for  five 

years. 


Tons.     Lbs. 


21 


179 


Yield  in 
1906. 


Tons.     Lbs. 


19 


304 


20 

1,348 

17 

806 

19 

1,279 

17 

200 

18 

1,393 

17 

604 

18 

686 

18 

1,240 

The  average  yield  of  the  ten  varieties  of  carrots  on  the  Experimental  Farm  at 
Nappan  in  1905  was  18  tons.  480  lbs.  per  acre. 

AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  BRANDON,  MAN. 


6 


Varieties  tested  for 
*  five  years. 


New  White  Intermed. . 

Ontario  Champion 

Improved  Short  White. 
Giant  White  Vosges  . . 

White  Belgian 

Long   Yellow    Stump 

Jtv00v6Q  ••••••  •  t  m  m.  •« 


Average 

yield  for  five 

years. 


Yield 
in  1906. 


Tons.     Lbs. 


24 
28 
22 
20 
20 

18 


1,104 
1,168 

628 
1,624 

920 

124 


Tons.     Lbs. 


27 
26 
32 
31 
21 

19 


120 
1,240 
1,120 
1,360 
1,660 

720 


8 

9 

10 


Varieties  tested  for 
five  years. 


^  Average 

yield  for  five 

years. 


^lammoth    White  In- 
termediate  

Carter's  Orange  Giant. 

Early  Gem 

Half  Long  Chantenay . 


Tons.     Lbs. 


17 
17 
14 
14 


1,772 

1,036 

1,128 

776 


Yield 
in  1906. 


Tons.     Lbs. 


27 
26 
23 
10 


1,880 

600 

1,080 

1,120 


The  average  yield  of  the  ten  varieties  of  carrots  on  the  Experimental  Farm  at 
Brandon  in  1905  was  24  tons,  1,280  lbs.  per  acre. 


AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  INDIAN  HEAD,  SASK. 


U 

6 


Varieties  tested  for 
five  years. 


1  Ontario  Champion .... 

2  New    White    Inter- 
mediate   

.  Giant  White  Vosra  . . 
4>ImpTOYed  Short  White 

61  White  Belgian 

6  Early  Gem 


Average 

yield  for  five 

years. 


Tons.     Lbs. 
16         113 


16 
14 
14 
18 
13 


1,662 

1,464 

402 

426 

47 


mT 

Yield 

% 

m 

1906. 

1 

:? 

Tons. 

Lbs. 

26 

1,744 

7 
8 

24 

1,368 

21 

1,296 

9 

16 

1,264 

10 

18 

36 

17 

1,904 

1 

Varieties  tested  for 
five  years. 


Half  Long  Chantenay. 

Mammoth  White  In- 
termediate  

Carter's  Orange  Giant. 

Long  Yellow  Stump 
Rooted 


Average 

yield  for  five 

years. 


Tons.     Lbs. 
12      1,730 


12 
12 

12 


1,694 
749 

274 


Yield 
in  1906. 


Tons.     Lbs. 
13      1,984 


17 
20 


684 
1,448 


10      1,648 


The  average  yield  of  the  ten  varieties  of  carrots  on  the  Experimental  Farm  at 
Indian  Head  in  1905  was  18  tons,  1,527  lbs.  per  acre. 
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OAUnOTS— Concluded. 

AVERAGB  YIELD  ON  THE  EXPERIMENTAL  FARM,  AGASSIZ,  B.C. 


£ 

a 


Vftrieties  tested  for 
five  years. 


Giant  White  Yosges  . . 
Mammoth    White   In- 
termediate,   

Improved  Short  White 

Ontario  Champion 

White  Belg^n 

Carter's  Orange  Giant. 


Average 

yield  for  five 

years. 


Tons.     Lbs 


29 

28 
26 
26 
24 
24 


905 

982 
1,756 

217 
l,a38 

972 


Yield 
in  1905. 


Tone.     Lbs. 
18      1,620 


28 
27 
25 
23 
23 


1,586 
1,770 
1,810 
35 
1,520 


2 

B 

9 


Varieties  tested  for 
five  years. 


8 
9 

10 


New   White   Inter 
mediate 

Early  Gem 

Long    Yellow    Stump 
Rooted 

Half  Long  Chantenay. 


Averager 

yield  for  five 

years. 


Tons.     Lbs. 


23 
21 

20 

18 


1,972 
636 

1,184 
1,387 


Yield 
in  1905, 


Tons.     Lbs. 


24 
23 

25 

17 


1,830 
860 

1,480 
1,300 


The  average  yield  of  the  ten  varieties  of  carrots  on  the  Experimental  Farm  at 
Agasfiiz  in  1905  was  23  tons,  1,981  lbs.  per  acre. 

SUGAR  BEETS. 

Eight  varieties  of  sugar  beets  have  been  tested  during  1905,  sown  in  drills  or  on 
the  fiat  in  rows  two  feet  apart.  The  dates  of  sowing  were  : — At  Ottawa,  Ont.,  May 
10 ;  Nappan,  N.S.,  May  25  ;  Brandon,  Man.,  May  20  ;  Indian  Head,  Sask.,  May  13  ; 
and  at  Agassiz,  B.C.,  April  12. 

The  dates  of  palling  were  as  follows  : — At  Ottawa,  Oct.  25  ;  Nappan,  Oct.  13  ; 
Brandon,  Oct.  4 ;  Indian  Head,  Oct.  21 ;  and  at  Agassiz,  Oct.  30. 

The  yield  per  acre  in  each  instance  has  been  calculated  from  the  weight  of  roots 
gathered  from  two  rows  each  66  feet  long.  Though  all  the  varieties  included  in  these 
tests  are  commonly  classed  as  sugar  beets,  it  should  be  noted  that  the  only  sorts  recom- 
mended for  use  in  the  manufacture  of  beet  sugar  are  Wanzleben,  Vilmorin's  Improved, 
and  French  Very  Rich. 

In  Canada  the  ton.  is  2,000  lbs. 

AVERAGE  YIELD  ON  ALL  THE  EXPERIMENTAL  FARMS. 


B 


Varieties  tested  for 
five  years. 


Average 

yield  for  five 

years. 


Tons.     Lbs. 


Red  Top  Sugar. . 

Royal  Giant 

Danish  Red  Top. 
Danish  Improved 


26 

1,573 

26 

35 

25 

1,432 

24 

1,513 

Avera^ 

yield  in 

1905. 


Tons. 

32 
27 
27 
25 


Lbs. 

363 

1,729 

958 

78 


I 

S 

p 


Varieties  tested  for 
five  years. 


Improved  Imperial.... 

Wansleben     . 

Vilmorin's  Improved. . 


Average 

yield  for  five 

years. 


Tons.  Lbfl. 

24  456 

20  1,546 

(19  .358 


Aven^ 

yield  m 

1905. 


Tons.     tibs. 

25  877 
20  1,443 
19      1,745 


Varieties  tested  for  less 
than  five  years. 


French  Very  Rich  (4  yrs.) 


Average 

yield  for  less 

than  five 

years. 


Tons.     Lbs. 
18         359 


Yield  in 
1905. 


Tons.     Lbs. 
18      1.077 


Varietie«  tested  for 
five  years. 


Average 

yield  for  five 

years. 


Tons.     Lbs. 


Yield  in 
1905. 


Tons.     Lbs. 


The  average  yield  of  the  eight  varieties  of  sugar  beets  on  all  the  Experimental 
Farms  in  1905  was  24  tons.  1,284  lbs.  per  acre. 
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SUGAR  BEETS— CotUtntMdL 

AVERAGE  YIELD  ON  THE  CENTRAL  EXPERIMENTAL  FARM,  OTTAWA,  ONT. 


B 


Varieties  tested  for 
five  years. 


1  Red  Top  Sujrar. 

2  Danish  Red  Top. 

3  Danish  Improved. 


Improved  Imperial .... 


Average 

yield  for  five 

years. 


Tons.     Lbs. 


35 
34 
33 
31 


69 
581 

1,868 
108 


Yield  in 
1905. 


Tons.     Lbs. 
900 


36 
50 
38 
32 


1,300 
1,900 
1,600 


Varieties  tested  for 
five  years. 


R<>yal  Giant 

Wansleben 

Vilmorin's  Improved. 


Average 

yield  for  five 

years. 


Tons .     Lbs. 


30 
26 
23 


1,286 
145 
269 


Yield  in 
1905. 


Tons.     Lbs. 


29 
25 
26 


600 
GOO 
900 


Varieties  tested  for  less  than  five  years. 


French  Very  Rich  (4  years) , 


Average 

yield  for  less 

than  five 

years. 


Tons.     Lbs. 
23         737 


Yield  in 
1905. 


Tons.     Lbs. 
28 


The  average  yield  of  the  eight  varieties  of  sugar  beets  on  the  Central  Experimental 
Farm  at  Ottawa  in  1905  was  32  tons.  475  lbs.  per  acre. 


AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARBl,  NAPPAN,  N.S. 


B 


Varieties  tested  for 
five  years. 


Royal  Giant 

Red  Top  Sugar. 

Improved  Imperial.. . . 
Danish  Red  Top 


Average 

yield  for  five 

years. 


Tons.     Lbs. 


Yield  in 
1905. 


Tons.     Lbs. 


80 
28 
27 
27 


1,261 
957 
908 
597 


27 
28 
24 
28 


1,176 

1,912 

336 

1,000 


a 

a 


Varieties  tested  for 
five  years. 


Danish  Improved 

Wanzleben 

Vilmorin's  Improved. . 


Average 

yield  for  five 

years. 


Tons.     Lbs. 

26         219 
1,011 


23 

21 


691 


Yield  in 
1905. 


Tons.  Lbs. 

23  824 

16  1,692 

16  1,440 


Varieties  tested  for  less  than  five  years. 


French  Very  Rich  (4  years)  < 


Average 

yield  for  less 

than  five 

years. 


Tons.     Lbs. 
18         400 


Yield  in 
1905. 


Tons.     Lbs. 
14         120 


The  average  yield  of  the  eight  varieties  of  sugar  beets  on  the  Experimental  Farm  at 
Nappan  in  1905  was  22  tons,  1,050  lbs.  per  acre. 
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SUGAR  BEEHS— Continued. 
AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  BRANDON,  MAN. 


I 
E 

9 


Varieties  tested  for 
five  years. 


Average 

yield  for  five 

years. 


l,Red  Top  Sugar.. 
2  Danish  Red  Top. 
S  Danish  Improved 
•liWanzleben. 


Tons.  I«bs. 

28  1,763 

26  879 

22  1,883 

21  979 


Yield  in 
1905. 


Tons.     Lbs. 


52 
4(5 
28 
32 


544 

400 

1,024 

680 


Varieties  tested  for 
five  years. 


Average 

yield  for  five 

years. 


5|Royal  Giant 

6  Improved  Imperial 

Vilmorin's  Improved. . 


Tons.     Lbs. 


21 
20 

16 


240 
814 
683 


Yield  in 
1905. 


Tons. 

33 
93 
24 


Lbs. 

528 

576 


Varieties  tested  for  less  than  five  years. 


French  Very  Ricli  (4  years). 


Average 

yield  for  lew 

than  five 

years. 


Tons.     Lbs. 
16         310 


Yield  in 
1905. 


Tons.     Lbs. 
21         240 


The  yield  of  the  eight  varieties  of  sugar  beets  on  the  Experimental  Farm  at  Brandon 
in  1905,  was  33  tons,  1749  lbs.  per  acre. 


AVLRAGE  YIELD  ON  THE  EXPERIMENTAL  FARll,  INDIAN  HEAD,  SASK. 


£ 

a 


Varieties  tested  for 
five  years. 


1  Royal  Giant 

Re<i  Top  Sugar  .... . 
Improved  Iinperial. . 
Danish  Red  Top.... 


Average 

yield  for  five 

years. 


Tons.     Lbs. 


22 
20 
19 
17 


310 

1,140 

382 

800 


t^ 

Yield  in 

1 

1905. 

a 

3 

'^^ 

Tons.     Lbs. 

27         252 

5 

27         884 

6 

19      1,600 

7 

12      1,872 

Varieties  tested  for 
five  years. 


Danish^  Improved . . . , 
Vilmorin's  Improved, 
Wanzleben 


Average 

yield  for  five 

years. 


Tons.     Lbs. 

17  735 
14  1,525 
14         398 


Yield  in 
1905. 


Tons.  Lbs. 

22  616 

16  1,396 

15  1,416 


Varieties  tested  for  less   than  five  years. 

Average 

yield  for  less 

than  five 

years. 

Yield  in 
1905. 

French  Verv  Rich  (4  vears) 

Tons.     Lbs. 
13       1301 

Tons.     Lbs. 
15         888 

The  average  yield  of  the  eight  varietiefi  of  sugar  beets  on  the  Experimental  Farm 
at  Indian  Head  in  1905  was  19  tons,  1303  lbs  per  acre. 


SUGAR  BEEia— Concluded. 

m 

AVERAGE  YIELD  ON  THE  EXPERIBIENTAL  FARM,  A6ASSIZ,  B.O. 


B 

9 


1 

2 
3 

4 


VarietieB  tested  for 
five  years. 


Average 
yield  for  five 


Royal  Giant 

Danish  Improved 

Danish  Red  Top 

Improved  ImperiaL . . . 


Tons.     Lbs. 


25 
23 
23 
23 


1,076 

858 

301 

64 


Yield  in 
1906. 


Tons.     Lb0. 


22 

12 

9 

17 


88 
24 

216 

848 


S 


Varieties  tested  for 
five  years. 


Red  Top  SujBrar 

V  ilmonn*s  Improved , 
Wanzleben , 


Average 

yield  for  five 

years. 


Tons.  Lbs. 

20  1,938 

20  622 

18  1,198 


Yield  in 
1906. 


Tons.     Lbe. 


16 
15 
13 


76 
412 
928 


Varieties  tested  for  less  than  five  years. 

Average 

yield  for  less 

than  five 

years. 

Yield  in 
1905. 

French  Verv  Rich  (4  years) 

Tons.     Lbs. 
19      1,017 

Tons.     Lbs. 
13         136 

f 

The  average  yield  of  the  eight  varieties  of  sugar  beets  on  the  Experimental  Farm 
at  Agassiz  in  1905,  was  14  tons,  1591  lbs.  per  acre. 


POTATOES. 

Forty  varieties  of  potatoes  have  been  under  test  during  1905.  The  potatoes  were 
cut  into  pieces  with  two  or  three  eyes  in  each,  and  these  pieces  were  planted  in  rows  2| 
feet  apart^  the  sets  being  placed  a  foot  apart  in  the  rows.  The  dates  of  planting  and 
digging  were  as  follows : — At  Ottawa,  Ont.,  planted  May  22,  dug  October  5 ;  at 
Nappan,  N.S.,  planted  May  31,  dug  October  3  and  4;  at  Brandon,  Man.,  planted  May 
16,  dug  October  2  ;  at  Indian  Head,  Sask.,  planted  May  13,  du;:;  October  3;  and  hi 
Agassiz,  B.C.,  planted  April  29,  dug  September  22. 

In  Canada  the  bushel  of  potatoes  is  60  lbs. 
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POTATOES— Ccm^tnttec^. 
AVERAGE  YIELD  ON  ALL  THE  EXPERIMENTAL  FARMB. 


B 
5?5 


Varieties  tested 

for 

five  years. 


Late  ruritan. . 
Rose  No.  9.... 

Uncle  Sam 

Seedling  No.  7, 


Average 

yield  for  five 

years. 


Bush.    Lbs , 


o  Euormoiit* . . 
6  Carman  No. 

7 

a 


American  Wonder 

I  Country  Gentleman. . . 

Dj  Money  Maker 

lOjSabean's  Elephant    . . . 
lllBuruaby  Mammoth. . . 


12 
13 
14 
15 
16 
17 


Dreer's  Standard. 

State  of  Maine 

Holborn  Abundance. 

American  Giant 

LX.L 

Empire  State 


451 
43(> 
43H 
430 
429 
428 
423 
421 
420 
420 
418 
418 
417 
417 
416 
415 
408 


53 
52 

6 
49 
53 
28 
22 
55 
16 

5 
31 
28 
26 

3 
25 
41 
37 


Ayera^ 

yield  m 

1905. 


Bush.    Lbs. 


512 
468 
488 
487 
469 
450 
532 
500 
457 
479 
420 
513 
467 
477 
475 
469 
520 


34 
34 
49 
56 
18 

6 
40 
33 
30 
52 
54 
45 

6 
40 
44 
10 
12 


Varieties  tested 

for 

five  years. 


18 

:i9 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 


Canadian  Beauty 

Delaware 

Reeves*  Rose 

Penn  Manor 

Vick's  Extra  Early  ... 

Rochester  Rose 

Irish  Cobbler 

Swiss  Snowflake 

Maule'a  Thoroughbred. 

Cambridge  Russet 

Carman  No.  3 

Everett 

Early  St.  George 

Early  White  Prize.... 

Bovee 

Early  Rose 

Early  Andes 


Average 

yield  for  five 

years. 


Bush.    Lbs. 


407 
404 
398 
394 
393 
393 
388 
387 
387 
387 
379 
376 
372 
844 
334 
329 
297 


57 
41 
31 
16 
39 
34 
32 
52 
43 
25 
53 

2 
37 
66 
37 

3 
29 


Average 

yield  in 

1905. 


Bush.    Lbs. 


434 
469 
469 
438 
439 
387 
406 
383 
471 
393 
448 
364 
427 
412 
385 
346 
341 


60 
11 
10 
IS 
60 
46 
58 
30 
4 
66 
14 
10 
30 
16 
61 
16 
25 


Varieties  tested 

for 

less  than  five  years. 


Pearoe  (3  years) 

Early  Envoy  (3  vears).. 
Pingree  (3  years) 


Average 

yield  for  less 

than 

five  years. 


Bush.  Lbs. 

426  46 

311  22 

272  45 


Avera^ 

yield  in 

1905. 


Bush.    Lbs . 


458 
328 
302 


1 

13 
33 


Varieties  tested 

for 

less  than  five  yean. 


Vermont  Gold  Coin  (1  yr). 
Morgan  Seedling  (1  year 
Dooley  (1  year) 


I 


Average 

yield  for  less 

than 

five  years. 


Bush.  Lbs. 

534  26 

608  10 

436  46 


Average 

3rield  in 

1906.' 


Bosh.  Lbs. 

634  26 

608  10 

436  46 


The  average  crop  of  the  forty  yarieties  of  potatoes  on  all  the  Experimental  Farms 
in  1905  was  444  bushels,  16  lbs.  per  acre. 
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F0TAT0JS8— Continued. 


AVERAGE  YIELD  ON  THE  CENTRAL  EXPERIMENTAL  FARM,  OTTAWA,  ONT. 


S 


Varieties  tested  for 
five  years. 


1  Late  Puritan 

2  Carman  No.  1 

3  Monev  Maker 

4|  Dreer  8  Standard 

5iBumaby  Mammoth. . . 


7 
8 
9 
10 
11 
12 
13 
14 
15 
16 


•  •  •  « 


Canadian  Beauty. 
Sabean's  Elephant 

Uncle  Sam 

Hoi  bom  Abundance. . . 

Rochester  Rose 

Enormous  . .' 

Irish  Cobbler 

Vick's  Extra  Early 

American  Giant. 

Reeves'  Rose 


17  State  of  Maine. 


Averai^ 

yield  for  five 

years. 


Bush.  Lbs. 


462 
447 
439 
434 
427 
422 
422 
418 
390 
389 
385 
383 
383 
383 
381 
378 
371 


46 

55 

7 

17 
41 
50 
24 
00 
43 
50 
26 
41 
41 
41 
29 
51 
48 


Yield 
in  1905. 


Bush.  Lbs. 


330 
321 
299 
334 
?16 
396 
396 
404 
321 
360 
352 
313 
290 
338 
281 
343 
316 


£ 

B 
1^5 


12 
12 
24 

48 


48 
12 
48 

•  • 

12 
24 
48 
36 
12 
48 


18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

:^ 

34 


Varieties  tested  for 
five  years. 


Everett 

Country  Gentleman... 
American  Wonder  . . . . 

Rose  No.  9 

Delaware 

Swiss  Snowfiake    

Penn  Manor 

Seedling  No.  7 

Empire  State 

Maule's  Troroughbred . 

Early  Rose 

Carman  No.  3 

Cambridge  Russet . . . . 

Early  St.  George 

Early  White  Prize.... 

Bovee 

Elarly  Andes 


Average 

yield  for  five 

years. 


Busht  Lbs. 


369 
367 
362 
369 
359 
359 
349 
343 
332 
331 
321 
315 
309 
286 
279 
253 
214 


86 
60 
7 
55 
29 
29 
48 
12 
12 
46 
12 
29 
19 
53 
24 
53 
46 


Yield 
in  1905. 


Bush.  Lbs. 


290 
382 
369 
294 
366 
286 
281 
365 
369 
396 
291 
277 
228 
198 
272 
250 
246 


24 
48 
36 
48 
24 

•  • 

36 
12 
36 

•  • 

48 
12 
48 

•  ■ 

48 
48 
24 


Varieties  tested  for 
less  than  five  years. 

Average 

yield  for  less 

than  five 

years. 

Yield 
in  1906. 

• 

Varieties  tested  for  less ' 
than  five 'years. 

Average 

yield  for  less 

than  five 

year£ 

Yield 
in  1906. 

Pearce  (8  years) 

Early  Envoy  (3  years). . . . 

Bush.   Lbs. 

867 
231 
198         44 

Bush.  Lbs. 

391         36 
162         48 
268         24 

Morgan  Seedling  (1  year). 
Dooiev  (1  year) 

Bush.    Lbe. 

374 

356         24 

347         36 

Bush.  Lbs, 

874 

366         24 

Pingree  (3  years 

Vermont  Gold  Coin  (1  yr) 

347         36 

The  average  crop  of  the  forty  varieties  of  potatoes  on  the  Central  Experimental 
Farm  for  1905  was  320  bushels,  13  lbs.  per  acre. 
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'POTATOES— Continued. 
AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  NAPPAN,  N.S. 


u 

i 


1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

IS 

14 

15 

16 

17 


Varieties  tested 

for 

five  years. 


Average 

yield  for  five 

years. 


Vick*B  Extra  Earfy .. . . 

Enormous 

Rose  No.  9 

Seedling  No.  7 

Rochester  Rose. 

Canadian  Beaaty 

Late  Puritan 

Holbom  Abundance. . . 

Everett 

Penn.  Manoik 

^>    ^^«    mJ     ••      •■     ....    .... 

Irish  Cobbler. 

Delaware 

Money  Maker 

Bumaby  Mammoth.  . . 

Carman  No.  1 

Empire  State 


Bus.   Lbs. 


446 
410 
407 
391 
387 
378 
370 
370 
368 
368 
867 
356 
341 
341 
340 
336 
333 


10 
6 
26 
10 
34 
34 
29 
2 
46 
43 
43 
12 
52 
38 
34 
10 
5 


Yield  in 
1905. 


Bus.      Lbs, 


424 
345 
345 
288 
325 
319 
360 
477 
268 
325 
418 
308 
852 
387 
272 
354 
407 


36 
24 
24 
12 
36 

•  • 

48 
24 
24 
36 


12 
48 
12 


18 
19 
20 
21 
22 
;23 
124 
!25 
;26 
27 
;28 
29 
30 
31 
32 
33 
34 


Varieties  tested 

for 

five  years. 


State  of  Maine 

Swiss  Snowflake 

Early  White  Prize.... 

Carman  No.  3 

Maule's  Thoroughbred. 

Dreer*6  Standard 

Sabean's  Elephant .... 

Uncle  Sam 

Cambridge  Russet. .... 
Country  Gentleman. . . 

Early  St.  George 

American  Giant 

Bovee 

American  Wonder  .... 

Early  Andes 

Reeve's  Rose. 

Early  Rose 


Yield  in 
1905. 


Lbs. 

12 
48 
24 

m   m 

24 


86 

12 
48 
12 
24 
24 

m    m 

48 
12 
12 


Varieties  tested 

for 

less  than  five  years. 


Pearce  (3  years) 

Pinn-ee  (3  years) 

Early  Envoy  (3  years) .... 


Average 

yield  for  less 

than 

five  years. 


Bus.      Lbs. 


456 
343 
330 


8 
12 
44 


Yield  in 
1905. 


Bu?. 

338 
330 
233 


Lbs. 
48 

•  • 

12 


Varieties  tested 

for 

lees  than  five  years. 


Vermont  Grold  Coin  (1  yr). 
Moigan  Seedling  (1  year 
Dooley  (1  year) 


i 


Average 

yield  for  less 

than 

five  years. 


Bus. 

512 

484 
413 


Lbs. 
36 

36 


Yield  in 
1905. 


Bus. 

512 
484 
413 


Lbs. 
36 

36 


The  average  crop  of  the  forty  varieties  of  potatoes  on  the  Experimental  Farm  at 
Nappan  for  1905  was  329  bushels  50  lbs.  per  acre. 
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POTATOES—  Continued. 
AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  BRANDON,  MAN. 


• 


1 

2 

8 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 


Varietiai  tested  for 
five  years. 


American  Wonder 

Enormous , 

State  of  Maine 

Dreer's  Standard , 

Late  Puritan 

Money  Maker 

Sabean's  Elephant . . . . 

Empire  State 

Maule*B  Thoroughbred, 

Uncle  Sam 

Country  Gientleman. . . 

Delaware 

Canadian  Beauty 

Rose  No.  9 

Cambridge  Ruiaet . . . 
fiumaby  Mammoth. . , 
American  Giant 


Average 

yield  for  five 

years. 


Bus.       Lbs. 


666 
665 
562 
548 
544 
536 
529 
528 
526 
525 
525 
523 
517 
514 
505 
495 
494 


8 
24 
12 
20 
SO 
48 
28 

•  • 

82 

48 
48 
36 

■  * 

48 
16 
44 
16 


Yield  in 
1906. 


Bus.   Lbs. 


799 
722 
756 
887 
652 
718 
744 
704 
689 
762 
788 
689 
759 
696 
605 
666 
638 


20 
20 
20 
20 
40 
40 
20 

•  • 

20 
40 
20 
20 

•  • 

40 

»  • 

20 


s 


18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 


Varieties  tested  for 
five  years. 


Seedling  No.  7 

LX.L 

Rave's  Rose 

Holbom  Abundance  . . 

Irish  Cobbler 

Carman  No.  3 

Swiss  Snowflake.... 

Carman  No.  1 

Penn.  Manor. 

Early  White  Prize.... 

Early  St.  George 

Everett 

Early  Rose 

Bovee 

Vick*s*Extii"  Early  .V. . 

Rochester  Rose 

Early  Andes 


Average 

yield  for  five 

years. 


Bus.      Lbs. 


492 
489 
487 
478 
478 
462 
454 
450 
450 
434 
431 
418 
389 
385 
379 
848 
829 


48 

8 

40 

52 

8 

•  • 

40 
16 
16 
52 
66 

•  • 

2 

■  • 

8 

a  ■ 

16 


Yield  in 
1905. 


Bus. 

520 
561 
726 
700 
575 
606 
666 
664 
663 
586 
678 
531 
563 
542 
568 
308 
454 


Lbs. 
40 


20 
40 

■  • 

20 
40 
40 
40 
20 
40 
40 
40 
20 

•  • 

40 


Varieties  tested  for  lees 
than  five  years. 


Pearoe(8years), 
Early  Envoy  (8  ▼ 
Pingree  (3  yean). 


). 


Average 

yield  for  less 

than  five 

years. 


Bus.      Lbs. 


634 
887 
267 


7 

24 
40 


Yield  in 
1906. 


Bus.      Lbs. 


685 
575 
348 


40 
40 
20 


Varieties  tested  for  less 
than  five  years. 


Morgan  Seedlixig  (1  year). 
Vermont  Gold  Coin  (1  yr) 
Dooley  (1  year) 


Average 

yield  for  less 

than  five 

years. 


Bus.      Lbs. 


Yield  in 
1906u 


Bus.      Lbs. 


729 
628 
403 


40 
20 
20 


The  average  crop  of  the  forty  varieties  of  potatoes  on  the  Experimental  Farm  at 
Brandon  ior  1906  was  635  bushels,  48  lbs.  per  acre. 


46 
TOTATOISS— Continued. 


AVERAGE  YIELD  ON  THE  EXPEHIMENTAL  FARM,  INDIAN  HEAD,  SASK. 


1 

VArieties  tested 

for 

five  yean. 

Average 

yield  for  five 

years. 

Yield  in 
1905. 

18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 

Varieties  tested 

for 

five  years. 

Average 

yield  tor  five 

years. 

Yield 

i9oe 

in 

1 

Carman  No.  1 

Bus. 

481 
466 
467 
454 
453 
442 
442 
442 
442 
437 
435 
425 
425 
422 
422 
416 
413 

Lbs. 

21 
13 
15 
34 

2 
58 
58 
27 
16 

5 
10 
34 
15 
68 
62 
23 
63 

Bus. 

442 
511 
508 
610 
458 
458 
473 
519 
484 
525 
453 
491 
475 
449 
418 
392 
491 

Lbs. 
48 

•  ■ 

48 
48 
12 
12 
36 
48 
36 
12 
48 
12 
48 
24 
36 
12 
12 

• 

Empire  State 

Rocnester  Rose 

Reeves*  Rose 

Bus. 

409 
405 
405 
398 
396 
385 
384 
377 
376 
372 
372 
361 
648 
345 
321 
319 
309 

Lbs. 

49 
44 
38 
2 
5 
39 
6 
23 
50 
44 
25 
44 
54 
11 
13 
36 
30 

Bus. 

447 
661 
530 
451 
442 
335 
848 
434 
484 
460 
337 
462 
379 
894 
359 
392 
308 

Lbs. 
12 

2 
3 

American  Giant 

Uncle  Sam 

36 
48 

4 

Seedling  No.  7 

Country  Gentleman. . . 
American  Wonder. . . 
Hose  No.  9 

Money  Maker. 

86 

5 
6 

7 

LX.L !!!!!!!. 

Swiss  Snowflake 

Canadian  Beauty 

Everett 

Maule's  Thoroughbred. 

Cambridge  Russet 

Irish  Cobbler . 

Vick's Extra  Early.... 

F]normou8 

Early  White  Prise.... 
Bovee 

48 

■  • 

12 

8 

Late  Puritan 

9 
-.  10 

Bumaby  Mammoth. . . 
Carman  No.  3 

86 
24 

*  11 

Penn.  Manor , 

12 

12 
13 
14 
15 

Early  St.  George 

Dreer's  Standard 

Delaware 

State  of  Maine 

Holhom  Abundanoe. . . 

36 

•  ■ 

24 
12 

16 

Early  Andes 

12 

17aabean'fl  Elenhanfc 

Early  Rose 

36 

Varieties  tested 

for 

lees  than  five  years. 


Early  Envoy  (3 years). 

Pearoe  (8  years) 

Pingree  (3  years) 


Average 

yield  for  less 

than  five 

years. 


Bus.       Lbs. 


3S6 
359 
351 


13 
49 
46 


Yield  in 
1905. 


Bus.       Lbs. 


468 
398 
337 


12 
48 
12 


Varieties  tested 

for 

less  than  five  years. 


Vermont  Grold  Coin  (1  yr.) 
Morgan  Seedling  (1  year). 
Dooley  (1  year) 


Avera^s 
yield  f or  Ic 
than'  five 
years. 


Bus.       Lbs. 


Yield  in 
1906. 


Bus.       Lbs. 


625 
486 
354 


24 

48 
48 


The  average  crop  of  the  forty  varieties  of  potatoes  on  the  Experimental  Farm  at 
Indian  Head  in  1905  was  449  bushels  39  lbs.  per  acre. 
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AVERAGE  YIELD  ON  THE  EXPERIMENTAL  FARM,  AGASSIZ,  RO. 


%4 

£ 


Varieties  tested 
for  five  years. 


1 

2 

3 

4 

5 

6 

7 

8 

0 

10 

11 

12 

13 

14 

15 

16 

17 


Uncle  Sam 

Seedling  No.7 

Rose  No.  9  

Reeves' Rose 

Country  Gentleman. . . 

Late  Puritan 

American  Wonder 

Enormous 

Rochester  Rose 

Empire  State 

American  Giant. 

Cambridge  Russet. . . 
Bolbom  Abundance. . . 

Carman  No.  1  

Sabean's  Elephant 

I.  X.L 

Swiss  SnowflAke 


Average 

yield 

for  five 

years. 


Bus.     Lbs. 


4!)1 
472 
459 
452 
452 
449 
447 
441 
441 
410 
438 
435 
430 
426 
417 
412 
410 


16 
20 
16 
59 
19 
14 
46 
19 
6 

•  • 

26 
10 
6 
12 
24 
37 
60 


Yield 
in 

i 

0m 

1906. 

s 

;zi 

Bus. 

Lbs. 

5.4^ 

48 

18 

624 

48 

19 

532 

24 

20 

523 

36 

21 

546 

36 

22 

699 

36 

23 

629 

12 

24 

556 

36 

25 

391 

36 

26 

673 

12 

27 

646 

40 

28 

409 

12 

29 

467 

36 

30 

567 

36 

31 

484 

•  • 

32 

628 

•  • 

33 

312 

24 

34 

Varieties  tested 
for  five  years. 


State  of  Maine 

Bovee  

Early  St.  George 

Vick's  Extra  Early.... 
Bumaby  Mammoth . . . 

Money  Maker 

Maule's  Thoroughbred 

Delaware 

Early  Rose 

Penn.  Manor 

Dreer's  Standard 

Carman  No.  3 

Iri?h  Cobbler 

Everett  

Early  Andes 

Canadian  Beauty.. . . . . 

Early  White  Pnze.... 


Average 

yield 

for  five 

years. 


Bus.     Lbs. 


410 
410 
410 
397 
386 
385 
880 
376 
372 
367 
363 
360 
362 
346 
343 
342 
339 


44 
42 
83 
32 
18 
46 
31 
32 
69 
24 
17 
8 
13 
27 
32 
39 
38 


Yield 

in 
1906. 


Bus.   Lbs. 


628 
519 
636 
404 
374 
431 
484 
448 
830 
466 
607 
614 
523 
296 
396 
352 
462 


36 
12 
48 
48 

•  • 

19 

•  • 

48 

•  • 

34 

13 
48 
36 
24 


Varieties  tested 

for  lees 
than  five  years. 

Average 

yield  for 

less  than 

five  years. 

yield 
•  in 
190& 

Varieties  tested 

for  less 
than  five  years. 

Average 

yield  for 

less  than 

five  years. 

Yield 

in 
1906. 

Pearce  (3  yrs.) 

308.     Lbs. 

411      46' 
221      28 
202      24 

Bus.     Lbs. 

476      12 
211      12 
228      48 

Doolev  (1  yr.) 

Bus.     Lbs. 

Bus.     Lbs. 
666      36 

Early  Envoy  (3  yrs.) 

Vermont  Gold  Coin,  (yr . ) . 

563      12 

Pingree  (3  3rrs.) 

Morgan  Seedling  (1  yr.). . 

466      24 

The  average  crop  of  the  forty  varieties  of  potatoes  on  the  Experimental  Farm  at 
Agassiz  for  1905  was  485  bushels,  51  lbs.  per  acre. 

SUMMABT. 

The  results  obtained  from  the  uniform  trial  plots  as  given  in  this  bulletin  show  that 
there  are  marked  differences  in  the  relative  productiveness  of  varieties  even  when  grown 
side  by  side  under  similar  conditions.  The  results  of  the  average  crops  obtained  for  five 
years  indicate  also  that  the  tendency  to  productiveness  is  in  many  instances  persistent^ 
manifesting  itself  under  varying  conditions  of  soil  and  climate^  to  a  remarkable  degree. 
The  establishment  of  such  facts  points  to  the  importance  of  farmers  choosing  for  seed 
thoflo  varieties  which  give  the  heaviest  crops,  so  that  farming  in  Canada  may  thus  be 
made  more  profitable. 

During  the  past  year  the  number  of  varieties  under  test  has  been  further  reduced 
by  dropping  some  of  those  which  have  failed  to  come  up  to  the  high  standard  required. 
This  reduction  in  the  number  tested  will  serve  to  give  greater  prominence  to  those 
varieties  of  the  highest  excellence. 

ANNUAL  DISTRIBUTION  OF  SAMPLES  OF  SEED  GRAIN. 
Provision  has  been  made  in  connection  with  the  annual  distribution  of  samples  for 
the  improvement  of  seed  to  have  available  considerable  quantities  of  the  very  best  and 
most  productive  sorts,  so  that  every  farmer  in  Canada  who  applies  in  good  season  (before 
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March  1)  may  obtain  a  sample  of  such  sorfc  as  he  may  desire ;  but  only  one  sort  can  be 
sent  to  each  applicant.  Hence  if  an  indivi'dual  receives  a  sample  of  oats,  he  cannot  also 
receive  one  of  wheat,  barley.  Indian  com  or  potatoes,  and  applications  for  more  than 
one  sample  for  one  household  cannot  be  entertained.  These  samples  are  sent  free  by  mail, 
in  cotton  bags,  the  spring  wheat  and  barley  in  quantities  of  5  lbs.  each  and  oats  in  bags 
containing  4  lbs.  each,  enough  in  each  case  to  sow  one-twentieth  of  an  acre.  Instructions 
accompany  each  sample.  In  many  instances  the  5-lb.  samples  of  wheat  and  barley  have, 
when  properly  cared  for,  produced,  by  the  end  of  the  third  season,  from  100  to  200 
bushels  of  grain,  while  in  the  case  of  oats  such  quantities  have  been  available  by  the 
end  of  the  second  season,  showing  that  with  proper  attention  any  farmer  may  soon 
provide  himself  with  the  best  and  most  productive  strains  of  seed  in  sufficient  quantities 
to  sow  a  large  area,  at  no  cost  to  himself  beyond  his  own  labour. 

The  distribution  also  includes  samples  of  Indian  corn  (for  ensilage  purposes  only\ 
and  potatoes.     These  latter  samples  weigh  3  lbs.  each. 

Among  the  principal  varieties  available  for  distribution  are  the  following. 

Oats. — Banner,  Abundance,  Wide  Awake,  Goldfinder,  Thousand  Dollar  and 
Improved  Ligowo.  Goldfinder  is  a  yellow  oat.  Black  oats  are  not  recommended  for 
general  cultivation  and  are  only  sent  out  when  specially  asked  for.  Improved  Ligowo 
is  earlier  than  the  other  varieties  mentioned,  but  is  less  productive. 

Spring  Wheat. — Red  Fife,  (beardless)  White  Fife,  (beardless)  Preston,  (bearded) 
Huron,  (bearded)  Stanley,  (beardless)  Percy  (beardless)  and  Laurel,  (beardless).  Red  and 
White  Fife  are  varieties  of  the  highest  quality  for  the  production  of  strong  flour ; 
but  the  present  inspection  laws  for  the  Manitoba  Inspection  Division  are  so  framed  as 
to/liscourage  the  cultivation  of  White  Fife  in  the  prairie  provinces. 

Preston,  Huron,  Stanley  and  Percy  are  red  wheats  which  ripen  earlier  than  Red 
or  White  Fife  but  are  not  quite  equal  to  those  varieties  for  making  strong  flour.  Laurel 
is  a  red  wheat  of  rather  soft  character. 

Barlet  Sixrotved. — Mensury,  Odessa,  Claude,  Mansfield  and  RoyaL  Two-rotcecL 
— Stand  well,  Canadian  Thorpe,  Invincible  and  Sidney. 

Indian  corn — Early  maturing  sorts, — Angel  of  Midnight,  Compton's  Early  and 
Longfellow.  Later  sorts. — Selected  Leaming,  Early  Mastodon  and  White  Cap  Yellow 
Dent 

Potatoes — Early  vc^ties. — Rochester  Rose,  Early  White  Prize,  Bovee.  Medium 
to  late  sorts. — Carman  No.  1,  Uncle  Sam,  Canadian  Beauty,  American  Wonder  and 
Late  Puritan.  These  later  varieties  are  as  a  rule  more  productive  than  the  earlier 
kinds. 

Applications  should  be  addressed  to  the  Director  of  Experimental  Farms,  Ottawa^ 
and  may  be  sent  in  any  time  before  March  1,  after  which  the  lists  will  be 
closed,  so  that  all  the  samples  asked  for  may  be  sent  out  in  good  time  for  sowing. 
Parties  writing  should  mention  the  sort  or  variety  they  would  prefer,  with  a  second 
sort  as  an  alternative,  and  should  the  available  stock  of  both  these  varieties  be 
exhausted,  some  other  good  sort  wOl  be  sent  instead.  Those  applying  for  Indian  corn 
or  potatoes  will  please  bear  in  mind  that  the  oorn  is  not  available  for  distribution  until 
March  or  April,  and  that  potatoes  cannot  be  mailed  from  here  until  danger  from  frost 
in  transit  is  over.  No  postage  is  required  on  mail  matter  addressed  to  the  Central 
Experimental  Farm,  Ottawa. 
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FEBRUARY,    1906    ": 

PCBUSHBO  BT  IN«TRUClION  OP  THE  HON.   StDNKT  FI8HEB,   MINISTER  OF   AGRICULTURE 

Ottawa,  Ont. 


To  the  Honourable 

The  Minister  of  Agriculture. 

SiBy — I  have  the  honour  to  submit  for  your  approval  Bulletin  No.  54,  of  the  Ex- 
perimental Farm  series,  on  'The  Breeding,  Feeding  and  Greneral  Management  of 
Po)iltry',  prepared  under  my  direction  jointly  by  the  Poultry  Manager  and  the  Assistant 
Poultry  Manager  of  the  Central  Experimental  Farm. 

Part  I  has  been  written  by  Mr.  A.  G.  Qilbert^  Poultry  Manager.  !(n  this  is  dis- 
cussed the  principles  underlying  profitable  poultry  raising;  description  of  breeds; 
rations  and  manner  of  feeding  them  ;  the  moulting  of  fowls  with  methods  of  shortening 
this  period  of  non-production;  and  other  topics.  There  are  also  short  chapters  on 
turkeys,  ducks  and  geese. 

Part  II  has  been  prepared  by  Mr.  Victor  Fortier,  Assistant  Poultry   Manager. 
This   treats  of  incubation,   natural  and    artificial;    poultry   raising;  the  fleshing  of 
chickens  and  the  fattening  of  hens ;  poultry  buildings  and  runs,  and  the  general  treat 
ment  of  poultry  incldding  diseases,  injuries,  &c. 

The  subjects  discussed  are  of  wide  and  general  interest.  The  poultry  industry  is 
developing  rapidly  in  Canada,  and  there  is  an  abundance  of  room  and  opportunity  for 
a  still  further  extension  of  this  profitable  branch  of  farm  work. 

It  is  hoped   that  the  information  contained   in  this   bulletin,   the  result  of  the 
accumulated  experience  of  many  years,  will  prove  helpful  to  farmers  generally  through 
out  the  Dominion;  to  those  who  are  engaged  in  poultry  keeping  in  towns  and  citirs, 
also  to  such  as  are  making  a  specialty  of  the  poultry   business,  and  that  thus  a  con. 
siderable  impetus  may  be  given  to  this  most  important  industry. 

I  have  the  honour  to  be. 

Your  obedient  servant^ 


WM.  SAUNDERS, 

Director  of  Experimental  Farms. 


Ottawa,  February  1,  1906. 


POULTBT — 1 ^ 


PART  I 


THE  BREEDING,  FEEDING   AND   GENERAL  MANAGEMENT  OF 

POULTRY. 

(By  A.  G.  Gilbert,  Poultry  MatMgery  CerUrcU  Experimental  Farm.) 

The  aim  of  this  bulletin  is  to  place  in  the  hands  of  the  farmers  and  others  interested 
in  successful  poultry  culture — throughout  the  Dominion — such  information  as  long 
experience  has  shown  to  be  best  calculated,  when  put  into  practical  operation,  to  bring 
th^  largest  returns  at  the  least  cost. 

,  That  there  is  a  paying  margin  of  profit  in  properly  managed  poultry  has  been 
shown  by  experimental  work  as  well  as  by  results  achievea  by  weU  known  farmers  and 
published  by  them,  from  time  to  time,  in  the  Poultry  and  Agricultural  press.  That 
margin  of  profit  has  been  found  to  vary  in  amount  according  to  the  favourable  or 
unfavourable  circumstances  of  the  producers.  Some  are  more  favourably  situated  as 
regai*ds  location  to  a  good  market  than  others  ;  some  may  have  feed  in  greater  quantity 
and  at  cheaper  cost  than  others,  climatic  influences  may  be  a  factor  in  certain  cases,  but 
under  all  the  conditions  named  satisfactory  percentages  of  profit  have  been  secured. 
Farmers  in  the  neighbourhood  of  a  city  or  town  market  where  high  prices  are  common, 
or,  within  easy  reach  by  railroad  of  the  same,  have  better  opportunity  to  make  a  larger 
margin  of  profit  than  those  in  other  parts  of  the  country  and  who  by  force  of  circum- 
stances have  to  sell  to  the  collector  of  eggs  and  chickens,  or,  to  country  stores,  trans- 
actions with  the  latter  being  often  in  the  way  of  trade. 

WHAT   IS   A   FAIR   MARGIN   OF    PROFIT? 

Under  favourable  conditions  farmers  who  have  corresponded  with  our  department 
or  the  press  have  stated  their  margin  of  profit  to  be  highly  satisfactory. 

Mr.  A.  McPhadden,  Dominionville,  Ont.,  president  of  the  local  Farmers'  Institute, 
has  stated  that  by  selling  new  laid  eggs  in  winter  at  40  cents  per  dozen  and  a  superior 
quality  of  poultry  in  the  early  fall  months  at  10  cents  a  pound  to  Montreal  dealers  that 
he  has  found,  after  a  careful  account  of  cost,  a  profit  of  two  hundred  per  cent. 

Mr.  Wm.  Moe,  of  .South  Franklin,  Que.,  claims  by  obtaining  eggs  in  winter  and 
sending  them  to  a  Montreal  dealer  as  well  as  his  poultry  in  summer  to  make  one  hundred 
and  eighty  per  cent  over  cost. 

J.  R.  H.  of  Wentworth  Co.,  Ont.,  in  Farmers'  Advocate  of  March  9  last  says  after 
describing  his  methods  of  management : — *  Have  had  eggs  all  fall  and  winter  in  good 
supply.  Have  kept  account  and  have  sold  more  than  $2  worth  of  eggs  for  every  SI 
worth  of  feed  consumed.  And  in  growing  early  chickens  for  market  have  had  S3  for 
SI  cost.  I  find  I  can  raise  chicks  to  eight  weeks  for  S^  per  hundred  and  make  them 
ready  for  market.     Yes,  my  hens  pay  and  pay  well.' 

Our  own  experimental  work  has  also  shown  satisfactory  profit  over  cost  of  feed. 

THOROUGH    KNOWLEDGE   Of   MANAGEMENT    ESSENTIAL   TO   SUCCESS. 

But  before  margins  of  profit,  such  as  shown,  can  be  secured,  it  must  be  borne  in 
mind  that  a  thorough  knowledge  of  how  to  manage  is  imperative.  Successful  poultry 
keeping  is  an  exact  and  exacting  science.  Exact,  because  if  not  enough  food  is  given 
there  is  little  or  no  product,  if  too  much,  the  fowls  become  too  fat  and  the  result  is  the 


same.  Exacting,  because  adaptability,  keen  observation,  untiring  perseverance,  and  a 
proper  appreciation  of  the  value  of  little  essentials,  coupled  with  a  liking  for  the  occu- 
pation are  indispensable.  The  roadway  to  successful  poultry  keeping  is  strewn  with  the 
wrecks  of  individual,  or  combined  eflPort,  in  attempts  at  attaining  profitable  results  with- 
out the  requisite  knowledge  of  how  to  do  so.  It  is  well  that  this  should  be  understood, 
at  the  outset,  by  the  large  number  of  correspondents  from  whom  so  many  letters  are 
received  on  »the  subject  of  poultry  keeping.  These  correspondents  may  be  classified  as 
follows  : — 

1 .  The  correspondent  who  has  heard  that  there  is  a  large  margin  of  profit  in  the 
production  of  broilers,  and  would  like  a  description  of  the  necessary  plant,  method  of 
management,  estimate  of  outlay  and  all  particulars  in  order  to  successfully  prosecute 
the  bnainesB.  W'ould  telling  the  eggs  in  winter  at  40  cents  per  dozen  pay  better  than 
by  converting  them  into  *  broilers  '  ? 

2.  The  correspondent  who  is  confident  that  there  is  money  in  poultry.  Having  a 
limited  sum  of  money,  is  willing  to  invest  it  in  a  small  poultry  plant.  Has  little  or  no 
knowledge  of  poultry,  but  would  like  all  information  as  to  quantity  of  land  required, 
latest  styles  of  poultry  houses,  number  and  kind  of  fowls,  whether  grain  feed  should  be 
grown  or  purchased,  most  economical  rations,  and  all  such  instruction  as  is  calculated 
to  lead  to  success.  * 

3L  The  enquirer  who  has  lost  his  health  in  business.  He  is  convinced  that  poultry 
keeping  may  be  made  a  means  of  livelihood  as  well  as  a  restoration  of  health.  Desires 
information  as  to  the  quickest  way  of  acqmring  knowledge  of  how  to  proceed. 

4.  The  correspondent  who  has  had  experience  in  poultry  raising  in  the  mother 
country  and  intends  to  devote  his  time  to  its  prosecution  in  this  country  in  conjunction 
with  market  gardening,  or  small  fruits,  or  both,  would  like  all  information  as  to  most 
suitable  breeds  of  fowls,  accommodation,  feed  and  management  most  suitable  to  this 
country. 

,  5.  The  enquirer  who  is  situated  on  the  outskirts  of  the  citv  and  has  time  and  room 
to  permit  of  the  pleasurable  and  profitable  keeping  of  a  number  of  fowls.  How  best 
can  he  carry  out  his  intention  ? 

6.  From  farmers  enquiring  as  to  what  has  been  found  the  best  variety  of  fowls  for 
eggs  and  flesh,  the  best  and  cheapest  style  of  poultry  house,  how  many  fowls  can  be 
profitably  handled  by  one  man,  and  where  are  the  best  paying  markets  for  eggs  in 
winter  and  chickens  in  summer  ? 

ANSWERS   TO   THE   ABOV& 

It  is  evident  that  the  operations  outlined  by  Nos.  1,  2  and  3  would  be  that  of 
specialists  requiring  expert  knowledge  and  special  facilities.  Such  knowledge  can  best 
be  acquired  by  an  apprenticeship  at  a  large  poultry  plant  of  which,  at  present,  there  are 
only  two  or  three  in  Canada,  but  many  in  the  eastern  United  States.  Broiler  raising 
is  the  most  advanced  phase  of  poultry  keeping,  requiring  '  marked  aptitude '  in  com- 
bination with  expert  knowledge  and  a  special  plant.  Operations  in  large  establish- 
ments commence  in  November  or  December  and  from  that  time  forth  chickens  are 
artificially  hatched  and  reared  in  great  numbers  until  put  on  the  market  in  spring  and 
early  summer,  say  from  March  to  June,  the  period  of  highest  prices.  Broilers  are 
usually  sold  at  t^o  or  three  months  of  age,  averaging  from  one  to  one  and  half  pounds 
each  or  two  to  three  pounds  per  pair  and  are  worth  $1.25  to  $1.50  per  pair.  The  hatch- 
ing and  rearing  of  ducklings  in  the  manner  described  is  conducted  on  a  very  large  scale 
by  several  large  establishments.  The  young  ducks  are  placed  on  the  market  at  nine  to 
ten  weeks  of  age  and  usually  weigh  four  to  four  and  a  half  pounds  each  or  eight  to  nine 
pounds  per  pair.  Broiler  raising  is  a  branch  of  poultry  culture  not  suitable  to  the  ordi- 
nary farmer  who,  if  he  has  eggs,  will  find  far  more  profit  in  selling  them  at  thirty, 
thirty-five  or  forty  cents  per  dozen  than  by  attempting  to  convert  them  into  broilere. 

Nos.  4  and  5  will  find  much  useful  information  in  the  reports  issued  from  our 
poultry  department  and  from  this  bnlletin.  They  may  also  learn  by  experience,  which 
is  inevitably  slow  but  with  them  need  neither  be  unpleasant  nor  unprofitable.     Attend- 
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ance  at  a  short  course  of  poultry  instruction  at  on^  of  the  agricultural  colleges  would 
doubtless  be  beneficial.*  Long  experience  has  shown  that  unless  practice  is  combined 
with  theoretical  instructions  only  partially  satisfactory  results  are  likely  to  be  attained. 
No.  6  is  the  case  of  the  farmer  which  is  entirely  different  from  the  others.  Poultry 
keeping  is  essentially  his  business.  Fowls  are  probably  part  of  his  live  stock  and  of 
handling  them  he  is  likely  to  have  already  some  knowledge.  His  poultry  may  not  be 
of  the  most  suitable  variety,  or  his  poultry  house  of  the  latest  design.  But  these  can 
be  quickly  remedied.  He  has  the  grain,  the  roots  and  other  essentials  in  abundance, 
frequently  in  the  shape  of  waste.  To  him  the  Experimental  Farm  reports  and  other 
publications  are  invaluable.  He  can,  with  the  knowledge  he  is  already  possessed  of, 
take  the  full  benefit  out  of  a  short  poultry  course  at  an  agricultural  college.  His 
position  is  generally  such  that  by  giving  his  poultry  proper  care  and  attention  he  can 
make  them  a  profitable  addition  to  his  income. 

DEALfNO   WITH   THB   FARMER. 

In  dealing  with  poultry  keeping  and  the  farmer  the  exigencies  of  the  latter,  as  to 
situation  and  circumstances,  must  be  thoroughly  understood.  To  the  farmer  his  poultry 
is  only  one  of  many  different  branches  of  farm  work.  It  would  be  simply  mis- 
leading to  induce  him  to  keep  more  fowls,  or,  hatch  out  more  chickens  than  he  can 
successfully  manage  and  rear.  It  is  ever  to  be  borne  in  mind  that  the  great  bulk  of  the 
egg  and  poultry  supply  must  come  from  the  farmers  of  the  country,  at  all  seasons  of  the 
year.  It  is  also  to  be  remembered  that  it  is  not  from  a  few^ farmers  with  a  great 
many  hens  each,  that  the  largest  proportion  of  this  supply  will  come,  but  rather 
from  the  many  farmers,  with  a  few  hens  each,  and  who  are,  therefore,  more  likely  to 
manage  them  successfully.  There  is  no  reason,  however,  why  a  farmer  should  not 
make  a  specialty  of  poultry  raising,  if  inclination  and  circumstances  lead  him  to  do 
so.  From  100  to  150  hens  should  not  l)e  too  many  for  the  ordinary  farmer  to  profitably 
handle,  and  it  should  not  be  difficult  for  him  to  hatoh  out,  and  rear  to  marketable 
age  150  chickens.  If  he  has  help  from  wife  or  family,  a  larger  number  might  be 
reared.  How  and  at  what  season  he  can  most  conveniently  and  successfully  do  so  is 
shown  in  the  following  pages. 

THE   MARKETS   AND  THEIR   DEMANDS — ^THE   FARMER'S   OPPORTUNITIES. 

There  are  two  great  markets  open  to  producers,  viz.: — The  Home  and  British 
Markets.  Both  offer  remunerative  prices  for  the  reliable  product  in  the  shape  of 
eggs,  and  the  superior  quality  of  poultry  at  almost  all  seasons  of  the  year. 

The  Home  Market  calls  for  fresh  eggs  and  good  poultry  at  all  periods  of  the 
year.  The  better  the  quality  of  the  poultry  and  the  fresher  the  eggs  the  better 
are  the  prices  obtained.  The  prices  paid  for  new  laid  eggs  in  winter  in  the  leading 
cities  of  the  Dominion,  range  from  35  to  50  cents  per  dozen ;  for  poultry,  from  20 
cents  per  lb.  for  early  birds,  to  15,  10  and  8  cents  as  the  season  advances.  In 
London,  Ont.,  the  winter  price  of  new  laid  eggs  is  22  to  25  cents  per  dozen,  but 
these  are  exceptionally  low  figures,  general  climatic  conditions,  doubtless,  making 
the  obtaining  of  eggs  in  winter  comparatively  easy.  The  aim  of  the  producer,  in  this 
case,  should  be  to  reach  the  higher  price  markets  of  Toronto  and  Montreal.  For  both 
poultry  and  eggs,  there  is  an  increasing  demand.  The  aim  of  the  farmer  should  be 
to  produce  both  at  the  seasons  of  the  year  when  they  are  worth  most  money.  A  striking 
feature  of  the  summer  egg  trade  of  the  past  two  years  has  been  the  high  price  paid 
by  leading  purveyors,  for  the  strictly  new  laid  article.  As  high  as  20,  and  in 
some  cases  25  cents  per  dozen  were  paid  last  summer.  The  cause  of  these  high  prices  is, 
perhaps,  given  in  the  words  of  a  leading  city  grocer — with  a  choice  trade — who 
remarked  to  the  writer,  *  Our  customers  will  not  have  any  other  kind  than  the  strictly 
new  laid  eggs  with  the  flavour  peculiar  to  them,'  and  we  must  try  and  meet  this  demand. 
Whether  these  unusual  summer  prices  are  only  temporary,  or,  are  likely-to  be  permanent 
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remains  to  be  seen,  but  the  trend  of  the  markets,  in  recent  years,  is  to  increase 
rather  than  decrease  the  value  of  the  choice  product. 

The  British  Market  and  its  requirements  are  : — Large  eggs,  7  or  8  of  which  should 
weigh  one  pound,  and  preferably  of  brown  shell.  They  should  be  of  good  flavour 
and  as  fresh  as  possible;  clean  and  carefully  packed,  so  as  to  present  an  inviting 
appearance  on  arrival. 

Poultry  only  of  the  best  market  types  and  quality  should  be  shipped,  in  order 
to  secure  the  highest  prices.  As  in  the  case  of  eggs,  appearance  and  quality  are 
great  factors  in  determining  values. 

The  careful  packing  of  poultry  and  eggs  may  be  attended  to  by  the  shippers,  but  it 
is  only  the  farmers  who  can  place  the  fresh  eggs  and  poultiy  of  the  desired  type  and 
quality  in  the  hands  of  middleman,  storekeeper  or  shipper.  Cold  storage  facilities  are 
such  that  the  products  are  kept  in  excellent  condition  en  route. 


HOW   THE   REQUIREMENTS   OF  THE   MARKET   MAY   BE   RESPONDED   TO. 

Farmers  and  other  producers  should  at  once  realise  that  success  in  meeting  the 
requirements  of  the  markets  enumerated  can  best  be  brought  about  by  compliance  with 
the  following  conditions,  viz.: — 

1.  Their  fowls  should  be  of  a  variety  that  are  as  nearly  all  the  year  round  money 
makers  as  it  is  possible  to  have  them. 

2.  They  should  come  from  constitutionally  strong  and  good  egg-laying  strains. 

3.  They  should  Bb  good  winter  layers ;  moult  in  midsummer,  and  be  of  the  best 
market  types,  so  that  their  progeny  wUl  be  the  same. 

4.  To  have  the  winter  layer  and  flesh  producer  combined  will  necessitate  a  choice 
of  one  of  the  dual  purpose  or  utility  varieties,  as  described  further  on. 

5.  Should  eggs  only  be  required  for  selling  at  all  seasons,  except  the  moulting 
period,  one  of  the  non^sitting  varieties  will  answer  the  purpose. 

6.  In  procuring  eggs  or  stock  the  purchaser  should  carefully  ascertain  that  they 
come  from  the  best  egg-laying  strains  and  market  types. 


THE    DIFFERENT   BREEDS   AND   THEIR   CHARACTERISTICS. 

Long  experience  has  shown  that  no  varieties  of  fowls  are  better  suited  to  the 
requirements  of  farmers  and  others  than  barred  and  white  Plymouth  Rocks,  white 
Wyandotfes  and  buff  Orpingtons.  Both  barred  Plymouth  Rocks  and  white  Wyandottes 
are  to  be  found  in  every  locality,  and  eggs  from  them  may  be  had  at  reasonable  cost. 
No  variety  seems  to  have  a  greater  hold  on  the  farming  community  than  the  barred 
Plymouth  Rock.  The  Orpingtons  are  comparatively  new  comers,  but  have  rapidly 
made  their  way  to  a  first  place  in  the  utility  class.  Particularly  may  this  be  said  of  the 
buff  variety.  The  points  of  merit  of  the  different  varieties  of  the  most  serviceable  breeds 
are  as  follows  : — 

PLYMOUTH    ROCKS. 

There  are  three  varieties  of  this  breed,  viz. :  barred,  white  and  buff,  all  of  which  are 
good  for  eggs  and  flesh.     The  following  descriptions  refer  to  these  different  varieties : — 

Barred  Plymouth  Bocks. — As  shown  in  No.  1,  plate  1.  Natives  of  America,  first 
making  their  appearance  in  the  Eastern  States,  Pure  bred  biixls  should  have  yellow 
beaks,  legs  and  toes.  Faces,  combs  and  wattles  bright  red.  Eyes  bright  and  rich  bay. 
The  plumage  should  be  bluish  gray  and  distinctly  barred  to  the  skin.  Young  females 
sometimes  have  a  slightly  dark  stripe  down  the  beak,  but  this  is  permissible  in  young 
birds.  Well  bred  females  make  good  winter  layers  up  to  two  years  of  age  ;  after  this 
they  are  apt  to  put  on  fat  and  become  unprofitable.  The  chickens  are  hardy,  of  good 
market  type,  arid  should  make  when  properly  fed  and  cared  for,  weight  development  of 
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one  pound  to  one  pound  and  a  quarter  per  month  especially  after  the  first  month.  •  The 

standard  weights  of  this  variety  are : — 

Lb.       Oz. 

Cock 9  8 

Cockerel 8  0 

Hen 7  8 

Pullet 6  8 

Colour  of  eggs,  dark  or  light  brown,  according  to  strain. 

White  Plymouth  Bocks — (See  No.  2,  plate  1.) — A  popular  and  well  known 
variety  and  one  which  seems  to  be  improving  from  year  to  year,  doubtless  the  result  of 
careful  breeding.  The  points  are  the  same  as  in  tAe  Barred  Plymouth  Rocks,  with  the 
exception  of  plumage,  which  should  be  pure  white.  Weights  are  the  same  as  in  the 
first-named  vari^y.     Colour  of  eggs  brown,  preferably  dark  brown. 

Buff  Plynumth  Bocks, — A  variety  which  is  not  so  old  as  the  two  others  named, 
but  one  which  is  gaining  many  friends  on  account  of  its  merits  as  well  as  handsome 
appearance.  The  weights  and  points  are  the  same  as  with  the  others  with  the  excep- 
tion of  plumage,  which  should  be  golden  buff  of  even  shade. 

Wyandottes, — The  Wyandotte  family,  which  is  well  known  and  popular,  is  com- 
posed of  several  varieties,  viz.  : — 

Silver  L<iced  Wyandottes — The  first  and  oldest  variety  and  one  possessing  much 
merit  as  a  layer  and  market  fowl,  as  well  as  beauty  of  plumage.  The  hens  make  good 
winter  layers,  good  sitters  and  good  mothers.  The  chickens  are  hardy  and  make  quick 
growth .  Of  late  Silver  Laced  Wyandottes  have  not  been  so  numerous  as  in  previous 
years,  perhaps  owing  to  the  fisivour  with  which  the  newer  and  equally  good  varieties 
have  been  received,  notably  the  White.  For  standard  weights  see  White  variety. 
Colour  of  eggy  light  brown. 

White  Wyandottes, — (See  No.  3,  plate  2.) — A  typical  fowl  for  the  farmer,  being 
blocky,  broad  in  breast,  with  meaty  body  and  having  a  low  rose  comb.  Hens  are  excel- 
lent winter  layers.  Chickens  are  hardy  and  make  flesh  development  equal  to  that  of 
the  Barred  Plymouth  Bocks,  Great  favourites  with  broiler  raisers,  particularly  in  the 
Eastern  States. 

Standard  weights  are  : — 

Lb. 

Cock 8J 

Cockerel 7^ 

Hen ■ 6; 

Pullet 5i 

Distinguishing  points  are  : — ^Yellow  beak,  shanks  and  toes  ;  bright  red  comb,  face, 
wattles  and  earlobes ;  plumage  and  quills,  pure  white  ;  colour  of  egg,  light  brown. 

Golden  Wyandottes. — A  very  handsome  as  well  as  useful  variety,  and  one  which  has 
many  friends  and  admii-ers.  The  plumage  is  beautifully  marked  and  is  described  in  the 
language  of  the  Standard  as,  *  short,  close,  golden  bay  in  colour  with  a  black  stripe  on 
the  feathers,  wide  at  the  base  and  extending  to  a  fine  point.'  Weights,  same  as  the 
white  variety. 

Buff  and  Black'  Wyandottes  are  to  be  found  in  many  localities.  The  former  are  in 
greater  number  than  the  latter.  They  are  useful  as  well  as  handsome,  and  are  likely  to 
occupy  a  front  place  among  the  utility  breeds.     Weights  same  as  the  white  variety. 

Other  breeds  of  the  American  class  are  : — 

Javas. — Black,  mottled  and  white. 

Dominique. — One  variety  called  Ihe  American  Dominique.  It  is  noted  as  a  pro- 
genitor of  the  Barred  Plymouth  Rock. 

Jersey  Blue. — A  variety  comparatively  unknown  outside  of  the  Eastern  States 
where  it  originated.  ^ 

Bhode  Iskmd  Beds. — A  popular  breed  and  one  found  in  the  hands  of  many  fanners 
in  the  state  in  which  it  originated  and  the  name  of  which  it  bears.     They  are  becoming 
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more  popular  in  other  localities  owing  to  their  good  reputation  as  layers  and  market 
types.  The  flesh  has  a  slightly  yellow  tinge,  which  makes  it  rather  acceptable  to  the 
prevailing  taste  in  the  United  States. 

Asiatic  Group. 

The  Asiatic  family  is  the  oldest  one  known  in  poultry  history,  and  from  it  may  be 
traced  many  of  the  most  popular  English,  French  and  American  varieties  of  to-day 
This  class  is  composed  of  eight  varieties,  as  follows  : — 

Light  Brahmaa. — (See  No.   4,  plate  2.)— -A  large  and  handsome  fowl,  which  for  a 

long  period  has  been  a  great  favourite  as  layer  and  table  fowl,  and  is  yet  so  regarded  by 

many  breeders      The  advent  of  the  more  rapidly  maturing  and  smaller  boned  Plymouth 

Rock  and  Wyandotte  fowls  has  beefl  the  cause  of  the  Brahmas  taking  second  place  as  a 

leading  general  purpose  variety.     For  many  years  they  were  the  choice  variety  with 

Eastern  States  broiler  raisers.     Now  the  White  Wyandottes  or  Barred  Plymouth  Rocks 

have  largely  taken  their  place.     Some  strains  are  excellent  layers  of  dark  brown  eggs  of 

large  size.     Chicks  are  hardy  and  make  steady  growth.     Hens  are  rather  heavy  to  put 

on  early  spring  eggs  when  shells  are  apt  to  be  thin,  but  they  are  quiet  and  careful 

mothers.     Light  Brahmas  are  the  heaviest  variety  of  the  Asiatic  breeds. 

Standard  weights  are  : — 

Lb. 
Cock 12 

Cockerel 10 

Hen 9i 

Pullet 8 

« 

In  pure-bred  Light  Brahmas  the  points  called  for  are :  Bright  red  face,  comb, 
wt^ttles  and  ear-lobes ;  yellow  shanks  and  toes ;  beak,  yellow  with  dark  stripe  down  the 
upper  mandible. 

Dark  Brahmaa. — Are  not  so  numerous  or  well  known  among  the  farming  com- 
munity as  the  light  variety.  The  females  are  beautifully  marked.  Characteristics 
much  the  same  as  the  variety  first  named.     The  standard  weights  of  this  variety  are 

slightly  different  from  the  whites,  and  are  : — 

Lb. 
Cock 11 

m 

Cockerel 9 

Hens 8^ 

Pullets 7 

Buff  Cochins. — Are  a  well-known  and  favourite  variety  of  the  Cochin  group.  They 
have  been  extensively  used  for  crossing  purposes  both  in  the  older  countries  and  on  this 
continent.  Crosses  of  Buff  Cochin  with  Indian  Game  and  Dorking  have  long  been 
favourite  broiler-making  crosses.  The  hens  of  this  variety  lay  a  dark  brown  egg  of 
large  or  small  size  according  to  age.  They  make  faithful  mothers  and  their  chickens 
are  hardy.     The  weights  of  this  group  are  the  same  as  Dark  Brahmas. 

WhiUy  Black  and  Partridge  Cochins. — Are  well  known  and  liked.  Hens  are  layers 
of  dark  brown  eggs  of  rich  colour  and  fairly  large  size.  They  make  excellent  mothers. 
Chickens  hardy.  The  male  of  the  black  is  half  a  pound  lighter  than  those  of  the  other 
varieties.     Weights  of  all  the  others  the  same  as  in  the  case  of  Dark  Brahmas. 

Bla^k  and  White  Langshans. — Of  these  the  former  variety  is  much  the  best  known, 
but  both  have  good  points  as  layers  and  table  fowls.  Their  flesh  is  white,  of  fine  grain 
and  superior  quality.  The  females  lay  eggs  of  medium  size  and  of  rich  brown  colour. 
Chicks  are  hardy  and  grow  well.     Hens  make  excellent  mothers. 

Standard  weights  are  : — 

Lb. 

Cock 10 

Cockerel   • 8 

Hells 7 

Pullets 6 
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Mediterranean  Group. 

This  family  is  composed  of  four  breeds,  viz. :  Leghorn,  Minorca,  Andalusian  and 
Spanish,  all  non-sitters.  They  again  embrace  several  varieties  which  are  described  as 
follows  : — 

White  Leghorns, — (See  Plate  3,  No.  5.) — One  of  the  best  known  and  popular 
varieties  of  the  Leghorn  family.  They  are  prolific  egg-layers,  as  indeed  are  all 
females  of  the  Leghorn  group.  There  are  no  standard  weights  for  Leghorns,  Andalusians 
or  Spanish  fowls.  Eggs  are  white  in  colour  and  of  medium  size,  some  strains  laying  eggs 
of  large  size.     Chickens  are  hardy  and  make  rapid  growth. 

Brow7i  Leghorns. — Another  popular  variety  with  many  admirers,  They  possess  all 
the  merits  of  the  white  variety,  but  their  eggs  are  slightly  smaller.  Colour  of  egg^ 
white.     Chickens  hardy  and  rapid  growers. 

Buff  Leghorns. — A  comf  arativeiy  new,  but  popular  variety.  Eggs  large  and  white 
in  colour.     Chickens  hardy  and  quick  growers. 

There  are  rose  comb  varieties  of  the  white  and  brown. 

Other  varieties  of  the  Leghorn  family  are  Black  Dominique  and  SUiffiv  Duckwing, 
Neither  of  these  varieties  are  as  well  known  as  the  three  first  mentioned.  *  All  varieties 
of  the  Leghorn  breed  are  non-setters. 

Bladi  Minorects — (See  Plate  3,  No.  6.) — A  well  known  and  much  appreciated  variety.  . 
They  have  to  a  great  extent  taken  the  place  of  the  Black  Spanish,  because  they  are  * 
larger,  heavier  and  hardier.     The  hens  lay  large  eggs,  many  of  them  weighing  6  to  one 
pound  and  most  of  them  7  to  a  pound.     The  chickens  are  hardy  and  make  vigorous 
growth.     Colour  of  eggs,  white.     Non-setters.     The  standard  gives  Minorcas  the  follow- 
ing weights  : — 

Lb. 

Cock 8 

Cockerel 6t 

Hen pi 

Pullet 5i 

White  Minorca*, — Are  not  to  be  found  in  such  numbers  as  the  black  variety.  Eggs 
large  and  white  in  colour.  Excellent  layers.  Weights  same  as  the  black  variety.  Non- 
setters. 

Andalusians. — At  times  called  Blue  Spanish.  A  well  known  and  jpopular  variety 
of  the  Spanish  family.  A  good  layer  of  large  white  eggs.  Like  Leghorns  and 
Minorcas  when  properly  fed,  cared  for  and  housed,  they  have  proved  themselves  fairly 
good  winter  layers.  Chickens  are  hardy  and  grow  well.  They  do  not  always  breed 
true  to  the  light  blue  slaty  colour  called  for,  and  for  that  reason  a  number  of  chicks 
may  be  necessary  to  make  up  a  full  pen  of  the  colour  required  by  the  standard.  They 
are  non-setters.     They  are  not  given  weights  by  the  standard. 

French  Oroup. 

The  French  group  of  fowls  embrace  several  breeds  the  best  known  of  which  are  as 
follows  : — 

Houda/ns, — Crested  fowls  of  mottled  colour.  They  are  non-setters,  are  good  layers 
and  plump  in  body  and  white  in  colour  of  flesh.  The  two  latter  qualifications  coupled 
with  a  small  frame  go  to  make  them  a  capital  table  fowl.  As  capons  they  are  very 
acceptable  on  the  French  markets.  They  are  great  foragers  and  do  best  when  they  have 
range.  The  crent  on  the  heads  of  the  chicks,  it  is  said,  causes  them  to  fall  an  easy  prey 
to  hawks.     In  this  respect,  however,  they  are  no  worse  than  Polish  iow\^,     Chickens 

are  hardy  and  grow  well  and  fast.     The  standard  weights  are : — 

Lb. 
Cock 7 

Cockerel 6 

Hen 6 

PuUet 6 
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La  Fleche, — These  fowls  are  not  in  great  number  throughout  the  country.  They  are 
to  be  seen  at  the  larger  shows.     Their  standard  weights  are  : — 

Lb. 
Cock ^^ 

,  Cockerel 7  J 

Hen •....       l\ 

Pullet ej 

CreveccBura, — These  are  comparatively  unknown  throughout  this  country  although 
having  a  place  in  the  American  Standard.     Their  weights  are : — 

Lb. 
Cock 8 

Cockerel 7 

Hen 7 

Pullet '. 6 

FaveroU^i, — (See  plate,  4  No.  7.)  The  Salmon  {Saumon)  variety  is  best  known  in 
this  country,*but  as  yet  they  are  held  by  comparatively  few  persons.  They  are,  however, 
steadily  gaining  ground.  The  merit  of  the  Faverolle  is  that  of  a  table  fowl  of  small 
bone  and  fine  quality  of  flesh.  They  are  also  fairly  good  layers  of  eggs  of  medium  size. 
Mr.  T.  H.  Robinson,  the  English  Faverolle  breeder,  says  of  them  : — *•  that  they  will  attain 
a  size  and  weight  with  less  trouble  than  some  of  our  finer  breeds,  and  a  young  fowl  of 
this  variety  will  leave  nothing  in  the  way  of  quality  to  be  desired.'  The  chickens  make 
quick  growth  and  are  hardy. 

Hamburgh  Group. 

The  Hamburgh  group  embraces  three  breeds,  viz.  :— Hamburghs,  Redcaps  and  Cam- 
pines.  These  are  again  subdivided  into  eight  varieties,  six  belonging  to  the  Hamburgs, 
two  to  the  Campines,  the  Redcaps  being  without  a  variety.  The  different  varieties 
are : — 

Black  Hamburgs, — (See  plate  4,  No.  8.)  Compact,  small,  tightly  feathered  birds 
with  lustrous  black  plumage.  They  are  good  layers  of  white  eggs  slightly  over  the  medium 
size. 

Other  varieties  are  : — Golden  Spangled,  Silver  Spangled,  Grolden  Pencilled,  Silver 
Pencilled  and  White.     All  are  excellent  layers,  but  their  eggs  are  of  small  size. 

Redcaps,  Golden  and  Silver  Camptne*.— Are  held  by  comparatively  few  breeders 
and  are  really  unknown  among  the  farming  community.  The  Redcaps  seem  to  be  losing 
rather  than  gaining  ground.  Campines  are  birds  of  handsome  appearance,  medium  size 
and  good  layers. 

English  Group. 

The  English  group  of  fowls  may  be  said  to  embrace  many  different  kinds,  and  for  the 
most  part  they  have  been  valued  for  .their  egg  laying  and  table  qualities.  As  with  the 
American  breeds,  the  aim  seems  to  have  been  a  combination  of  egg  laying  and  market 
types  with  small  frame  and  superior  quality  of  flesh.  In  this  respect  the  English  and 
French  breeds  may  be  said  to  be  unexcelled.  Both  nations  are  alsa  skilled  in  crossing 
variet  ies,  with  the  aim  of  producing  flesh  with  smaU  frames  and  a  fine  quality  of  meat  of 
white  colour. 

Some  American  varieties,  notably  SUiter  Laced  WyandoUeSy  have  been  so  skilfully 
handled  by  the  English  breeders  as  to  much  improve  them  in  size  and  markings.  Some 
of  the  best  known  English  breeds  and  their  varieties  are  noted  as  follows  : — 

Coloured  Dorkings. — Are  well  known  in  this  country  and  have  many  friends. 
They  are  famous — as  all  the  Dorking  varieties  are — for  their  table  qualities.  For  many 
years  Dorkings  or  their  crosses  have  held  first  place  in  England  and  France  as  market 
types.  The  coloured  variety  in  Canada  has  been  found — when  acclimatised — a  mast 
useful  one.  Their  bodies  are  long,  broad  and  deep;  legs  short  and  of  flesh  colours 
They  have  five  toes  on  eqxih  foot,  and  so  have  many  of  their  crosses.     The   female. 


13 

are  fairly  good  layers  of  eggs  of  medium  size,     As  with  other  varieties  of  fowls,  some 

strains  are  much  better  layers  of  large  eggs  than    others.     Their  standard    weights 

are  ; — ^ 

Lb. 

Cock 8 

Cockerel ....  7 

Hen 6i 

Pullet 5| 

Silver  Grey  Dorkings,^ {Bee  plate  5,  No.  9.) — These  are  very  much  the 
same  as  the  colour^  variety,  the  difference  being  in  plumage  and  not  in  utility  points. 
They  have  proved  unusually  good  winter  layers  and  market  fowls  in  the  hands  of  certain 
breeders.  Some  strains  have  shown  symptoms  of  tenderness,  but  the  eradication  of 
this  weakness  is  only  a  'matter  of  careful  manipulation  and  time.  Weights,  the  same 
as  in  the  first-named  variety. 

White  Dorking8, — This  variety  is  not  so  well  known  as  the  two  preceding  ones, 
but  it  is  not  without  merit  as  an  egg  layer  and  table  fowL  The  fowls  differ  from  the 
others  in  having  rose  instead  of  singled  combs.  They  also  slightly  differ  in  weights, 
which  are : — 

Lb. 

Cock 7i 

Cockerel 6  J 

Hen 6 

Pullet 5 

Buff   Orpingtons, — (See   plate   5,   No.  10.) — Buff  Orpingtons  are  one   of  many 

varieties  of  the  Orpington  family.     They  are  comparatively  new  comers,  but  have  taken 

a  front  place  in  the  utility  poultry  ranks  as  winter  layers  and  market  fowls.     There  is 

great  demand  fpr  eggs  and  fowls  of  this  breed.     They  have  light  coloured  l^gs  and 

white  flesh.     Chickens  are  hardy  and  grow  rapidly.     Eggs  are  of  medium,  or,  larger 

size,  according  to  strain.     Canadian  Buff  Orpington  Club  accords  them  the  following 

weights : — 

Lb. 
Cock   -. 9 

Cockerel 7  J 

Hen 7. 

Pullet 6 

.  White  Orpingtons. — Are  a  most  promising  variety,  and  are  likely  to  become  popular 
on  account  of  their  merits  as  layers  and  table  fowls.  They  are  not  yet  well  known,  but 
wiU  soon  make  many  friends.  Their  characteristics  are  about  the  same  as  those  of  the 
buff  variety,  with  the  exception  of  the  colour  of  the  plumage,  which  is  pure  white. 

Jubilee^  Spangled  and  Rose  Comb  Buff  and  White  Orpingtons, — Are  varieties  of 
the  same  family,  which  are  yet  in  few  hands.  All  claim  more  or  less  merit.  The  buff 
and  white  varieties  are  likely  to  be  first  in  favour  of  fanciers  and  breeders  for  some 
time  to  come,  as  they  are  best  known  and  have  certainly  made  a  favourable  impression. 

Among  the  English  breeds  may  be  classed  the  numerous  family  of  Qames,  which 
are  to  be  found  in  all  parts  of  the  Dominion.  They  are  principally  held  for  show  pur- 
poses, but  occasionally  are  used  for  crossing  with  other  varieties.  As  a  conmiercial 
fowl  they  are  not  much  known.  Of  the  Game  family,  the  Cornish  Indian  variety  is  the 
best  liked  for  market  and  for  crossing  with. 

RATIONS   AND   MANNER   OF   FEEDING   THF.M. 

In  the  composition  of  rations  suitable  to  the  different  seasons  of  the  year,  farmers 
should  find  ample  opportunity  to  utilize  much  of  the  waste  of  their  farms,  As  a  means 
to  this  end  the  mash  (composed  principally  of  ground  grains)  affords  opportunity  to  use 
the  waste  of  table,  kitchen  and  barn,  as  is  hereafter  shown.     By  some  authorities  the 
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use  of  the  mash  is  condemned  as  likely  to  make  the  layers  over-fat  and  their  eggs  in 
early  spring  time  unfertile.  Experience  has  shown  that  an  over-fat  condition  is  gener- 
ally the  result  of  over  feeding  of  hard  as  well  as  ground  grains.  Over  feeding  of  any 
description  of  food  is  undesirable.  The  aim  of  the  poultry  keeper  should  certainly  be 
to  have  an  effective  as  well  as  cheap  ration,  but  experience  has  shown  that  the  cheapest 
ration  is  not  always  the  best  winter  egg  producer.  The  cheapest  ration  has  been  found 
to  be  the  one  which  will  bring  the  greatest  number  of  eggs  when  they  are  worth  most. 
As  to  the  quantity  of  food  which  should  be  given,  that  depends  upon  whether  the 
fowls  are  kept  in  warmed  or  cold  houses,  the  latter  in  recent  years  being  more  popular 
especially  when  associated  with  scratching  shed  attachment,  plans  of  which  are  shown  in 
Part  II  of  this  bulletin.  Experience  has  unmistakably  made  plain  that  fowls  in  the  cold 
houses  require  more  food  to  incite  egg  production  than  those  in  the  warmer  premises. 
Attempts  have  been  made  to  show  that  such  is  not  the  case»  but  long  experience  and 
close  observation  lead  to  the  conclusion  that  the  colder  the  temperature  of  the  house  a 
greater  quantity  of  food  is  necessary  to  produce  the  egg.  Observation  has  also  shown, 
in  the  case  of  fowls  kept  in  cold  houses,  that  it  was  the  surplus  quantity  of  food  over 
and  above  that  required  for  the  sustenance  of  animal  heat  that  went  into  the  product. 
There  is  reason  to  conclude  that  the  mistake  is  not  unfrequently  made  of  giving  fowls 
in  cold  winter  quarters  food  sufficient  to  keep  up  the  animal  heat,  but  not  enough  in 
addition  to  promote  egg-laying.  Hence  the  enquiry  occasionally  made  by  correspondents, 
"  what  can  be  the  matter  with  my  hens.  They  look  well,  are  apparently  in  good  con- 
dition, and  yet  do  not  lay  f '  It  was  also  made  evidelit  by  the  results  of  past  years  that 
rations  of  a  varied  nature,  when  fed  in  liberal  rather  than  stinted  quantities,  not  only 
resulted  in  a  larger  egg  yield,  but  the  germs  of  the  early  spring  pggs  were  strong  and 
produced  strong  chickens.  Were  results  similar  in  the  case  of  the  fowls  kept  in  artifi- 
cially warmed  premises  1  Certainly  not  to  the  same  extent.  The  fowls  in  the  partially 
warmed  houses  laid  fairly  well  during  the  winter  season,  but  the  germs  in  the  eggs  laid 
by  them  in  early  spring  were  weak,  did  not  hatch  well,  and  the  chickens  which  were 
hatched  from  them  in  too  many  instances  were  weaklings.  As  shown  in  reports  of  the 
past  three  years,  the  germs  of  these  eggs  remained  weak  until  the  fowls  ran  outside  and 
recuperated  from  their  long  term  of  artificial  life  and  treatment.  This  has  usually  been 
about  the  12th  of  April. 

In  the  case  of  the  fowls  kept  in  cold  premises,  it  seemed  as  if  the  feeding  of  the 
varied  rations  in  generous  quantity — in  combinatioi;  with  fresh  air — not  only  proved 
incentives  tq  egg  production,  but  kept  the  vitality  of  the  laying  stock  so  unimpaired  as 
to  permit  of  both  a  satisfactory  egg  yield  during  ttie  winter  months  and  in  early  Spring 
strong  germs  which  developed  into  robust  chickens.  As  a  means  to  this  end  Ration  No. 
1  is  recommended.     Other  rations  follow. 

Ration  No,  1. 

The  composition  of  this  ration  permits  of  the  utilization  of  the  waste  of  table  and 
kitchen.     The  waste  is  distinguished  as  follows  : — 

Table  Waste. — What  is  left  of  porridge,  potatoes  and  other  cooked  vegetablcF, 
scraps  of  meat,  bread,  <bc.,  but  no  salt  or  fat  substances. 

Kitchen  Waste. — Potato,  turnip  and  other  vegetable  peelings,  <tc.,  which  should 
be  cooked.  In  the  pot  in  which  these  are  boiled  a  surplus  quantity  of  hot  water  should 
be  left  into  which  the  table  and  kitchen  waste  and  such  ground  grain,  or,  grains  as  are 
most  convenient  should  be  thrown. 

The  whole  should  then  be  thoroughly  mixed  in  proportion  of  one  half  waste  and 
one  half  ground  grains,  or,  thereabout,  into  a  crumbly  condition.  When  cool  it  may  be 
fed  morning  and  afternoon  in  quantity  of  two  pounds  to  15  hens,  the  latter  presumably 
being  under  two  years  of  age,  as  this  class  of  food  has  been  found  most  suitable  to  fowls 
of  that  age. 

Noon. — About  12  ounces  of  oats  should  be  thrown  into  each  pen  of  15  fowls  so 
that  the  latter  may  be  kept  in  exercise  searching  for  the  grain  in  the  litter  on  the  floor. 
Cabbage,  or  roots,  such  as  mangels,  turnips,  <&c.,  should  be  regularly  supplied. 
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Afternoon  Ration.-— Should  the  mash  be  fed  in  the  morning,  whole  whea4)  about 
1^  ozs.  to  each  fowl  should  be  giv^en  at  this  ration  and  thrown  in  the  litter  so  as  to 
cause  the  fowls  to  exercise  in  looking  for  it.  Care  should  be  taken  that  this  ration  is 
not  fed  too  late,  especially  in  the  winter,  and  that  the  layers  go  to  roost  with  their 
crops  filled. 

Grit,  to  assist  in  grinding  up  the  hard  grain,  crushed  oyster  shells  and  pure  drink 
water  should  always  be  in  supply.  Vary  the  rations  but  feed  regularly.  If  properly 
made  up  and  fed  in  quantities  as  suggested  the  foregoing  ration  should  embrace  variety 
so  necessary  and  be  followed  by  libeiul  egg  production,  good  health  and  the  prevention 
of  egg  eating  and  feather  pulling.  Many  of  the  diseases  affecting  poultry  and  the 
vicious  habits  practised  by  them  may  be  traced  to  want  of  variety  in  rations,  lack  of 
exercise  and  to  overcrowding. 

For  several  winters  past  the  foregoing  rations  have  been  fed  with  most  satisfactory 
results,  but  more  particularly  noticeable  were  these  good  results  during  the  winter  of 
1905  which  will  doubtless  be  remembered  for  its  steady  and  lengthy  cold. 

The  rations  were  fed  to  the  birds  named  below  under  the  conditions  given  as  fol- 
lows : — thirty-five  in  all  of  Buff  Orpington  and  B.  P.  Rock  hens  of  two  and  three  years  of 
age  were  kept  in  a  rough  and  cheaply  constructed  house,  part  of  a  shed.  During  Uie  win- 
ter these  fowls  laid  well.  On  the  3rd  or  4th  of  last  April,  14  of  their  eggs  were  put  under 
a  broody  hen — 12  of  these  were  Buff  Orpingtons  and  two  Barred  P.  Rocks.  The  result 
was  12  Buff  Orpington  and  1  B.  P.  Rock  chickens,  13  strong  and  lively  chicks.  Un- 
fortanately  three  were  crushed  to  death  in  the  nest,  but  the  remaining  10,  after  36 
hours,  were  with  the  mother  hen  placed  in  a  coop  on  the  growing  grass  outside.  De- 
spite unusually  cold  weather  the  chickens  made  famous  growth  not  one  s&owing  the 
least  sign  of  weakness. 

RirrioN  Ko.  2. 

This  ration  has  been  found  effective  in  the  production  of  eggs  in  winter,  for  many 
seasons  past,  in  our  department : — 
Mash  composed  of — 

Shorts : , .  2  parts. 

Ground  oats ^  , .  I      " 

Commeal 1      " 

Meat  meal ; 1      " 

The  whole  mixed  into  a  crumbly  condition  with  boiling  water.  Occasionally  ground 
barley  took  the  place  of  the  ground  oats  and  gluten  meal  that  of  the  commeal.  This 
mash,  the  ingredients  of  which  had  been  well  mixed,  was  fed  in  the  proportion  of  one 
quart,  imperial  measure,  weighed  dry  to  15  henf  3  times  per  week  at  morning,  noon,  or 
afternoon  on  different  periods. 

11  A.M. — Steamed  lawn  clippings  twice  per  week.  If  fed  in  too  great  quantity,  too 
frequently  or  not  cut  short  the  lawn  clippings  were  found  to  make  the  hens  crop  bound. 

At  Noon. — Five  pounds  of  oats  to  every  100  hens  thrown  into  the  litter  on  the  floor 
will  keep  the  birds  in  exercise. 

Three  times  per  week  cut  green  bones  were  given,  in  lieu  of  the  oats,  in  proportion 
of  one  pound  to  every  15  or  16  hens. 

Afternoon  Ration. — Ten  to  12  lbs.  of  wheat  to  every  100  hens  which  was  thrown 
into  the  straw,  or,  chaff  on  the  floor.  If  the  layers  seemed  to  want  more  grain,  it  was 
given  to  them. 

Mangels  were  the  most  convenient  roots  and  were  always  in  supply.  So  were  grit, 
crushed  oyster  shells  and  pure  drink  water. 

Ration  No.  3. 

Morning. — A  mash  of  ground  "grains  ^such  as  the  farmer  has  in  the  most  abun 
dance  mixed  with  potatoes,  turnips  or  carrots  [^boiled,  in  [proportion  of  three  quarters 
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grain  to  one  quarter  vegetables.  OccasioDally,  instead  of  the  boiled  roots  or  potatoes, 
variety  may  be  had  by  mixing  with  the  mash  steamed  clover  hay,  cut  into  short  pieces. 
Feed  three  mornings  or  afternoons  of  the  week  in  p^portion  as  given  in  No.  2.  When 
mash  is  not  fed  in  the  morning  whole  grain  should  be  given. 

Noon  — A  few  handsfuU  of  oats  4  or  5  lbs.  to  100  fowls  to  keep  them  in  exercise. 
Cut  bone  may  be  given  at  this  time,  3  times  per  week  in  lieu  of  the  grain  and  in  pro- 
portion of  one  pound  to  15  fowls. 

Afternoon. — Wheat  is  the  best  grain  to  feed  at  this  time,  and  should  be  given 
before  it  is  too  dark  for  the  fowls  to  see  to  search  for  it  in  the  litter.  It  should  be  given 
in  quantity  of  about  two  pounds  to  15  layers,  so  as  to  send  them  to  roost  with  full  crops. 
If  mash  is  occasionally  given  at  this  time,  a  good  plan,  after  feeding,  is  to  throw  a  few 
handsfuU  of  grain  in  the  litter  so  that  the  fowls  can  have  it  by  looking  for  if . 

Ration  No.  4. 

The  following  ration  has  been  attended  with  satisfactory  results  in  egg  production 
and  health  of  stock.     It  is  recommended  for  pullets  : — 

Ground  oats  . . . , :  2  parts. 

Shorts 1     " 

Cornmeal 1     " 

Meat  meal 1     " 

When  cut  bone  is  fed  the  animal  meal  should  be  omitted.  The  mash  should  be 
mixed  with  'boiling  water  and  fed  every  morning  or  afternoon  in  proportion  of  two 
ounces  to  each  layer.  Bust  into  the  grains,  before  the  hot  water  is  poured  on  them, 
half  a  teaspoonf ul  of  black  pepper  and  about  the  same  quantity  of  salt.  Vary  by  mixing 
in,  occasionally,  boiled  turnips,  carrots  or  cabbage. 

Noon. — Oats,  or  equal  parts  of  buckwheat  and  oats  mixed,  in  proportion  of  4  lbs.  to 
100  hen&  Roots,  in  the  shape  of  mangels,  turnips,  &c.,  with  grit,  crushed  oyster  shell 
and  pure  drink  water  are  supposed  to  be  regularly  supplied. 

Afternoon. — When  mash  is  not  fed  give  one  pound  and  a-half  of  wheat  to  every  12 
pullets  or  1 5  older  hens.  Cut  bone  should  take  the  place  of  the  noon  ration  3  times  per 
week,  in  proportion  of  1  pound  to  15  or  16  birds. 

Ration  No.  5. 

The  following  ration  is  recommended  for  winter  egg  production  by  a  farmer  in  the 
Eastern  Townships  who  has  the  scratching  shed  attachments  to  his  poultry  houses,  con- 
taining 80  fowls  : — 

Morning. — Mash  composed  of  cut  clbver,  potatoes  or  turnips  all  boiled  together  and 
rounded  up  firm  with  wheat  or  other  ground  grain.     Fed  warm  during  winter. 

Noon. — Grain  thrown  in  the  litter  on  the  floor  of  the  scratching  sheds.  We  do  this 
to  make  the  hens  search  for  the  grain  and  so  obtain  exercise. 

Afternoon. — A  good  feed  of  grain  so  as  to  send  the  birds  to  roost  with  their  crops 
full. 

We  supplied  green  food  in  the  shape  of  small  apples  or  turnips.  Grit,  lime  and  pure 
water  were  before  the  layers  all  the  time.  Strict  accounts  of  receipts  and  expenses 
were  kept.  We  sold  eggs  in  Montreal  during  winter  at  40  to  45  cents  per  dozen,  and  in 
summer  at  15  cents.  Chickens  at  58  to  64  cents  per  pair.  Our  fowls  are  pure  bred.  I 
do  not  believe  in  mongrels.  The  eighty  fowls  made  us  last  year  $219  ;  the  cost  of  keep 
for  that  period  was  $69.35,  leaving  a  balance  of  $149.65  to  the  good.  A  good  deal  of 
this  success  is  due  to  the  help  I  received  from  my  wife.  " 

Ration  No.  6. 

The  following  ration  for  use  in  cold  poultry  houses  with  scratching  shed  attachment 
as  recommended  by  Mr.  James  Shackleton  in  his  work  entitled,  *  System  in  Poultry 


— Babsip  Pltmocth  Rockh.  No.  2.— Wkitb  PLVMonrH  Rocks. 


No.   3.-WKITB   WV 


No.  5.— Wkitk  Leghobnb. 


—Black  Minobcas. 


No.  ».  — Black  Hai 
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Practice.'     It  is  calculated  for  twenty-five  birds  of  the  Plymouth  Rock  or  Wyandotte 
amily,  twenty-two  Brahmas  or  thirty-one  Leghorns : — 

Morning  meal,  3  lbs.  wheat  (whole) ;  noon  meal,  1  lb.  oats  (whole) ;  afternoon  meal, 
mash,  5  lbs.,  composed  of  ground  grain  and  mixed  with  boiling  water  and  fed  when  cool. 

Ration  No.  7. 

The  following  ration  was  fed  during  last  winter  to  twelve  hens  and  one  cock  which 
were  located  in  pen  No.  1  of  No.  1  poultry  house.  The  temperature  of  the  building 
varied  from  below  freezing  at  night  to  35  and  40  degrees  during  the  day. 

Grain, — For  12  hens  and  one  cock  one  and  a  half  pounds  per  day,  composed  of  half 
oats  and  half  wheat.  Of  this  three-quarters  of  a  pound  was  fed  in  morning  ration  and 
three-quarters  of  a  pound  in  the  evening  ration. 

Jiash. — Fed  in  quantity  of  three-quarters  of  a  pound  eveiy  three  days  at  noon, 
composed  of  two  parts  shorts,  one  part  ground  oats,  1  part  ground  barley. 

Cut  bone,  twelve  ounces  every  three  days ;  beet8,  twelve  ounces  every  three  days ; 
grit,  ground  oyster  shells,  drink  water  regularly  supplied. 

RxnoN  No.  8. 

Used  last  winter  in  No.  3  poultry  house  the  temperature  of  which  was  similar  to 
that  of  No.  1. 

Grain, — For  10  hens  one  and  a  quarter  pounds  per  day  composed  of  one-half  oats 
and  one-half  buckwheat,  fed  in  quantity  of  ten  ounces  in  the  morning  and  ten  ounces 
in  the  evening. 

Mash. — Of  same  composition  as  No.  1.  Quantity  fed — three-quarters  of  k  pound  in 
the  morning  and  three-quarters  of  a  pound  in  the  evening. 

Cut  bone,  ten  ounces  every  three  days ;  beets,  ten  ounces  every  three  days,  grit, 
ground  oyster  shells,  &c.,  in  regular  supply. 

Ration  No.  9. 

The  following  ration  was  given  last  winter  to  24  hens  which  were  kept  in  a  newly- 
erected  poultry  house  with  scratching-shed  attachment.     There  was  no  artificial  heat. 

From  Nov,  1  to  Dec,  16,  1904  :— 

Grain. — \  wheat,  1  buckwheat,  \  oats.     Three  to  5  lbs.  per  day. 
Mash. — Same  as  !No.  7,  1|  lbs  every  3  days. 
Cut-bone. — \\  lbs.  every  3  days. 
Beets. — IJ  lbs.  every  three  days. 

From  Dec,  16,  1904,  to  March  10,  1906  :— 

Qrain. — 5  to  6  lbs.  per  day. 
Mash. — 2  Ibe.  every  3  days. 
Cut-bone. — IJ  lbs.  every  3  days. 

Beets. — 1  lb.  every  3  days.     When  beets  were  given  another  pound  of  cut-bone 
was  also  fed. 

From  March  11  to  warm  weaiher : — 

Grain. — 3  to  6  lbs.  daily. 

Mash. — 1^  lbs.  daily.     (Hens  running  at  large.) 

In  April  the  cut-bone  was  replaced  by  one-fifth  of  meat  meal,  which  was  added  to 
the  mash.     In  warm  weather  there  was  a  difficulty  in  keeping  the  cut  green  bones. 

POULTRY — 2 
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Meat  meal  was  found  a  convenient  means  of  replacing  it.  It  will  be  seen  from  the 
above  that  the  quantity  of  rations  fed  were  more  or  less  according  to  the  temperatures 
of  the  seasons. 

Quantities  of  Rations  Required. 

Experience  has  shown  that  the  exact  quantity  of  ration  needed  depends  partly 
upon  the  age  of  the  fowls  and  partly  upon  the  temperature  of  the  house  in  which  the 
fowls  are  kept.  Pullets  in  moderately  warmed  houses,  with  a  temperature  of  40  to  45 
degrees,  have  been  found  to  lay  well  and  keep  in  good  health  on  a  quantity  of  food 
which,  if  it  had  been  given  to  hens  of  two  years  of  age  in  the  same  temperature,  would 
have  made  them  overfat.  Again,  two  and  even  three  year  old  hens  have  been  found  to 
lay  well  in  a  cold  house,  and  not  only  keep  healthy  but  the  germs  of  the  eggs  laid  by 
them,  in  early  spring,  were  strong  and  hatched  strong  chickens,  on  a  quantity  of  food 
which,  if  it  had  been  given  to  hens  of  similar  age,  in  a  warmed  house,  would  have 
resulted  in  disaster.  In  his  work  entitled,  *  Poultry  for  the  People,'  Mr.  Alex.  Comyns, 
the  late  editor  of  'Feathered  World,*  of  London,  Eng.,  on  the  subject  of  feeding  exact 
quantities  to  poultry  says :  *  Where  the  idea  of  feeding  fowls  by  weight  originated  I 
hardly  know.  A  hen  requires  different  amounts  of  food  accoi*ding  to  her  size,  her  cir- 
cumstances as  to  locality,  temperature,  <S:c.,  her  condition,  as  to  whether  she  is  laying  or 
moulting ;  and  yet  poultry  keepers  are  anxious  to  lay  down  a  hard  and  fast  line  as  to 
the  amount  of  food  to  be  given  her.  The  only  rule  as  to  quantity  which  can  be  followed 
with  advantage  is  to  give  as  much  of  the  proper  kind  of  food  as  the  birds  will  eat 
greedily  without  waste  and  without  growing' unduly  fat.' 

While  there  is  doubtless  difficulty  in  determining  exact  quantities  to  feed,  yet  close 
observation  during  many  years  on  the  part  of  the  writer  and  many  other  poultry 
keepers,  has  led  to  conclusions  as  to  weights  and  measures  which  when  practiced  liave 
proved  effective.     Some  of  these  are  summarized  as  follows  : — 

Estimated  Quantities. 

Mash. — 2  ozs.  to  each  fowl  per  day. 

Grain. — 4         n  mm. 

Cut  bone,  boiled  beef  heads  or  meat.  One  pound  to  15  layers  three  times  per 
week. 

Meat-meal  and  beef  scraps,  at  such  times  as  cut  bone  is  not  fed,  2  ozs.  per  fowl. 
Meat-meal  is  generally  mixed  in  the  mash.  Beef  scraps  are  most  frequently  given  alone 
and  occasionally  in  the  mash. 

Green  Stuff. — In  shape  of  lawn  clippings,  clover  hay,  &c.  The  former  should  be 
cut  short,  steamed  and  given  alone  in  moderate  quantity  twice  or  thrice  per  week. 
Clover  hay  also  cut  short  and  steamed  is  generally  used  in  the  mash  in  proportion  of 
one-fourth  of  its  weight.     It  may  be  given  alone,  steamed  or  dry,  where  vegetables  or 

roots  are  scarce. 

•  

Roots  or  Vegetables. — The  latter,  if  in  the  shape  of  cabbage,  should  be  hung  two 
feet  from  the  floor  of  the  pens,  so  as  to  incite  the  hens  to  exercise  by  jumping  for  it. 
Cabbage  is  also  used  in  the  mash  when  boiled.  Roots,  such  as  mangels,  turnips.  d:c., 
should  be  in  supply  at  all  times. 

Grit  for  grinding  up  hard  food  in  the  gizzard  and  ground  oyster  shells  to  make 
time  for  shell  and  pure  water  should  constantly  be  furnished  the  layers.  The  attention 
to  these  details  are  all  important. 

There  may  be,  and  doubtless  are,  fomis  of  waste  not  mentioned  here,  to  be  found 
on  farms  throughout  the  country  and,  which,  if  clean  and  wholesome,  may  be  .used  to 
good  purpose. 

Certain  .Conclusions. 

The  feeding  of  rations  in  composition  and  manner  as  outlined  has  shown  : — 
1.  That  Variety  in  composition  of  rations  is  necessary  to  complete  success.     Times 
of  feeding  should  be  regular. 


19 

2.  That  where  there  has  heen  variety  as  outlined  in  rations  there  has  been  neither 
egg  eating  nor  feather  picking. 

3.  That  where  varied  rations  were  fed  during  the  winter  season  to  fowls — even  two 
and  three  years  of  age — and  which  were  kept  in  cold  houses,  resulted  in  satisfactory 
egg  laying,  with  strong  germs  and  robust  chickens  in  early  spring. 

4.  That  the  long  continued  feeding  of  an  unvaried  ration  is  apt  to  lead  to 
diseased  conditions. 

In  connection  with  the  feeding  of  rations  it  has  been  advised  by  some  authorities 
to  lessen  the  quantity  of  the  winter  rations  as  the  spring  season  opened.  Others  con- 
tend that  such  can  only  be  done  at  expense  of  vitality,  fertility  of  eggs,  strength  of 
germ  and  size  of  egg.  With  the  latter  view,  the  experience  of  many  years  leads  the 
writer  to  agree. 

In  spring  time  there  is  certainly  an  increased  number  of  eggs  laid,  and  most  likely, 
in  many  cases,  by  hens  which  have  laid  previously  but  few  eggs,  or,  it  may  be  none  at 
all,  but  notwithstanding  it  was  not  found  desirable  to  lessen  the  quantity  of  food. 
When  the  breeding  season  is  over  and  such  hens  as  are  not  under  experiment  are 
allowed  to  run  at  large,  rations  have  been  reduced  but  with  the  object  of  bringing  on 
the  moult. 


THE   MOULTING  PERIOD. 

In  order  to  have  early  and  steady  winter  layers  it  is  necessary  that  the  fowls  should 
moult  during  the  late  summer  months.  The  moulting  period  has  hitherto  been  regarded 
as  a  season  of  non-production.  It  occurs  once  every  year  and  means  the  shedding  of  the 
old  feathers  and  the  growth  of  new  ones.  The  time  of  moulting  has  usually  been  from 
10  to  12  weeks,  but  by  careful  treatment  and  the  fe«>d]ng  of  suitable  rations  the  period 
has  been  bhortened.  As  much  enquiry  is  made  from  time  to  time  as  to  how  to 
bring  on  an  early  moult,  the  following  plan  of  management,  which  has  been  successfully 
practiced  in  oui  department  for  many  years,  ia  outlined  : — 

The  sale  of  eggs  for  breeding  purposes  being  over  by  the  end  of  June,  during  the 
first  week  in  July  the  male  birds  were  removed  from  the  breeding  pens  to  another 
building  containing  small  compartments  with  outside  runs.  The  breeding  stock  as  well 
as  all  other  hens  were  then  allowed  to  run  promiscuously  in  the  field  in  the  rear  of  the 
poultry  buildings,  where  there  was  grass,  clover  and  shade,  three  important  essentials. 
At  this  time  the  rations  were  reduced  to  half  quantity.  The  effect  of  this  was 
immediately  to  very  much  reduce  and  ultimately  to  almost  entirely  stop  egg  pixxiuction, 
vhich  was  the  desideratum.  The  half  rations  were  continued  for  two  weeks,  when  full 
quantity  was  resumed  as  follows  : — 

Mash  composed  of  coarsely  ground  oats  two  parts  ;  shorts  one  part ;  gluten  meal 
one  part  with  beef  scraps  in  proportion  of  one  pound  to  15  fowls.  The  mash,  which  in 
summer  was  mixed  with  cold  water,  was  fed  three  times  per  week.  At  times  a  small 
quantity  of  linseed  meal -was  added.  The  beef  scraps  Were  used  in  lieu  of  cut  green 
bones,  because  it  was  not  convenient  to  procure  the  latter.  If  mash  was  fed  in  the 
morning,  wheat  or  oats,  r  r  both  mixed,  were  given  in  the  afternoon,  or  vice  vei'sa.  On 
such  days  as  mash  was  not  given  grain  took  its  place. 

Dr.  Sanborn,  a  well  known  authority  on  poultry  management,  says  in  regard  to  the 
moulting  i  eriod  :  '*  A.  mo.u.lti.n^  he9  ja  .easily  fattenecL  Hence  at  this  period  feed  lightly 
of  those  foods  which  prQCJuqQ  ip.U.  .  .CorAy.oQrn  meal,,  middlings,  potatoes,  must  be  used 
sparingly.  Increase  the  amount  of  green  bone,  bran  and  skim  milk,  a  run  in  a  field  of 
clover  will  be  a  help.  Keep  all  males  by  themselves  during  the  moulting  period. 
Shelter  the  hens  from  storms  or  cold  rains.  The  ideal  place  for  a  run  is  an  ap'pla 
orchard  where  in  addition  to  the  grass  may  be  found  insects  in  the  fallen  fruits,  &c. 
Birds  should  go  into  the  moult  not  fat,  free  from  lice  and  with  no  mites  in  the  bouse.  " 

A  correspondent  in  Nova  Scotia  writes  that  he  has  reduced  the  moulting  period  by 
feeding,  in   generous  quantity,  beef  heads  boiled,  broken  into  small  pieces  and   put 
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through  his  bone  cutter.     As  a  result  of  this  treatment  there  was  hardly  any  cessation 
of  laying.     The  experience  of  many  years  has  shown  : — 

1.  That  yearling  hens  usually  moult  earlier  and  easier  than  older  ones. 

2.  That  moultinfi^  is  more  gradual  in  some  cases  than  others. 

3.  That  the  progeny  from  parent  stock  which  have  moulted  during  summer,  in  ihe 
majority  of  cases,  have  usually  moulted  at  the  same  period. 

4.  That  moulting  hens  are  much  benefited  by  a  run  in  a  field  where  clover,  grass 
and  insect  life  may  be  found. 

5.  That  where  moulting  fowls  are  confined  to  limited  runs,  that  meat  in  some  form 
and  green  food  should  be  regarly  supplied. 

HOW  MANT  CHICKENS  SHOULD  A  FARMER  BE  ABLE  TO  CONVENIENTLY  HATCH  AND  REAR  ? 

In  a  previous  page  the  farmer  is  advised  to  handle  no  more  than  150  chickens,  as 
an  attempt  to  hatch  and  rear  a  greater  number  might  overtax  his  time  and  energy.  It 
is  obviously  waste  of  chicken  b'fe  for  a  farmer  to  hatch  out  more  chickens  than  he  can 
successfully  rear  to  marketable,  or,  laying  age.  Jn  report  of  1900  it.  is  pointed  out  that 
the  most  suitable  time  for  the  great  majority  of  farmers  to  hatch  out  their  chickens  is 
in  late  April  or  the  first  week  in  May,  for  the  reason  that  unless  provided  with  incuba- 
tor room  and  brooding  house — so  as  to  be  independent  of  outside  temperatures — it 
would  be  inconvenient  if  not  impossible  for  him  to  raise  chickens,  in  paying  numbers,  at 
an  earlier  season.  Experience  and  expressions  of  opinions  from  farmers  strengthen  that 
statement.  Experience  has  also  shown  that  the  M^y  hatched  pullet  will  likely  begin  to 
lay  in  November  and  continue  to  do  so  all  winter,  while,  pullets,  hatched  in  earlier 
months  are  liable  to  moult  and  remain  non-productive  when  eggs  are  at  their  highest 
value.  The  early  May  pullet  is  obviously  the  most  suitable  bird  for  the  farmer.  His 
chickens  whether  hen,  or,  brooder  reared  are  likely  to  make  more  rapid  progress  at  this 
time  than  any  other  for  they  literally  seem  to  grow  with  the  grass.  As  to  the  best 
means  of  hatching  and  rearing  chickens  farmers  are  rapidly  finding  out  that  if  they  de- 
sire to  have  early  May  chickens  of  uniform  age  and  number  that  artificial  means  are 
necessary.  There  is  no  intention  to  belittle  the  hen  as  a  hatching  medium.  She  will 
doubtless  be  the  favorite  means  of  incubation  with  many  persons,  but  where  150 
chickens  are  wanted  at  one  time  and  in  the  first  week  in  May,  a  larger  number  of  hens, 
than  are  usually  obtainable  in  the  second  week  in  April,  would  be  required  to  bring 
about  such  results.  Mrs.  Joseph  Yuill,  of  the  township  of  Ramsay,  near  Carleton  Place, 
an  experienced  and  successful  poultry  raiser,  stated  in  an  address  given  before  the 
members  of  the  Ottawa  Poultry  Association  in  October  of  last  year  '  that  during  the 
previous  spring  she  had  hatched  by  means  of  her  hicubator  101  chicks  from  105  tested 
eggs.'  Experience  of  many  years  has  shown  that  chickens  hatched  in  the  last  week  of 
April,  or,  the  first  one  in  May,  are  the  easiest  to  rear  and  consequently  the  most  suit- 
able for  the  farmer. 

LICE  AND  DISEASE  GERM  EXTERMINATOR. 

A  remedy  for  lice  infested  premises  and  disease  germs  is  frequently  asked  for.  The 
following  will  be  found  effective  : 

Corrosive  sublimate. 4  ounces. 

Ck>mmon  salt 4        ** 

Dissolve  in  two  to  four  quarts  of  water.  When  completely  dissolved,  dilute  to  25 
gallons. 

With  this  carefully  spray  every  crevice,  nook  and  comer  of  the  house. 

As  the  solution  is  highly  poisonous,  care  should  be  observed  in  handling  it. 

Follow  by  whitewashing  the  premises.  Before  returning  the  fowls  to  the  poultry 
house,  see  that  they  are  entirely  free  from  vermis. 
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A  SERVICEABLE  WHITEWASH. 


A  durable  and  lasting  whitewash  may  be  made  as  follows  : — Put  into]a  water-tight 
clean  barrel  half  a  Sushel  of  unslaked  lime.  Slake  the  lime  by  pouring  sufficient  hot 
water  in  the  barrel  to  cover  the  lime  to  a  depth  of  five  inches.  Stir  briskly  until 
slaked.  Add  two  pounds  of  sulphate  of  zinc  and  two  pounds  of  salt  dissolved  in  hot 
water.  These  ingredients  will  prevent  the  wash  from  cracking  or  peeling  ojOT.  It  is 
better  to  apply  the  whitewash  while  hot.  If  to  be  used  for  inside  of  poultry  house, 
coloi^  houses  or  coops  add  half  an  ounce  of  carbolic  acid. 

To  colour  the  whitewash  add  yellow  ochre,  Venetian  red,  or  any  other  desired  color. 


THE  PRESERVATION  OF  EGGS. 

LIME-WATEB — WATER-GLASS — THE   GLYCERINE   PROCESS. 

By  Frank  T.  Shutt,  M.A.,  Chemiat,  Dominion  Experimental  Farms, 

Experiments  in  egg  preservation  were  begun  at  the  Experimental  Farm,  Ottawa, 
in  18d8,  and  have  been  continued  every  season  since  that  date.  In  the  course  of  these 
experiments,  trials  have  been  made  with  more  than  twenty-five  different  fluids  and  pre- 
parations that  have  been  proposed  or  sold  as  egg  preservatives.  The  work  of  these 
seven  years  has  shown  conclusively  the  superiority  of  lime-water  over  all  the  preserva- 
tives which  we  have  tested. 

the  preparation  of  lime-water. 

The  solubility  of  lime  at  ordinary  temperatures  is  1  part  in  700  parts  of  water. 
Such  a  solution  would  be  termed  saturated  lime-water.  Translated  into  pounds  and 
gallons,  this  means  1  lb.  of  lime  is  sufficient  to  saturate  70  gallons  of  water.  However, 
owing  to  impurities  in  commercial  lime,  it  is  well  to  use  more  than  is  called  for  in  this 
statement.  It  may  not,  however,  be  necessary,  if  good,  freshly  burnt  quicklime  can  be 
obtained,  to  employ  as  much  as  was  at  first  recommended,  namely,  2  to  3  lbs.  to  5 
gallons  of  water.  With  such  lime  as  is  here  referred  to  one  could  rest  assured  that  1 
lb.  to  5  gallons  (50  lbs.)  would  be  ample,  and  that  the  resulting  lime-water  would  be 
thoroughly  saturated.  The  method  of  preparation  is  simply  to  slake  the  lime  with  a 
small  quantity  of  water  and  then  stir  the  milk  of  lime  so  formed  into  5  gallons  of  water. 
After  the  mixture  has  been  kept  well  stirred  for  a  few  hours  it  is  allowed  to  settle. 
The  supernatant  liquid,  which  is  now  *  saturated  '  lime-water,  is  drawn  ofi  and  poured 
over  the  eggs,  previously  placed  in  a  crock  or  water-tight  barrel. 

As  exposure  to  the  air  tends  to  precipitate  the  lime  (as  carbonate),  and  thus  to 
weaken  the  solution,  the  vessel  containing  the  eggs  should  be  kept  covered.  The  air 
may  be  excluded  by  a  covering  of  sweet  oil,  or  by  sacking  upon  which  a  paste  of  lime  is 
spread.  If  after  a  time  there  is  any  noticeable  precipitation  of  the  lime,  the  lime-water 
should  be  drawn  or  siphoned  off  and  replaced  with  a  further  quantity  newly  prepared. 

general  precautions  necessary  to  take. 

It  is  essential  that  attention  be  paid  to  the  following  points  : — 

"     1.  That  perfectly  fresh  eggs  only  be  used. 

2.  That  the  eggs  should  throughout  the  whole  peiiod  of  preservation  be  com 
pletely  immersed. 

Although  not  necessary  to  the  preservation  of  the  eggs  in  a  sound  condition,  a 
temperature  of  40"  F.  to  45*"  F.  will  no  doubt  materially  assist  towards  retaining  good 
flavour,  or  rather  in  arresting  that  ^  stale '  flavour  so  often  characteristic  of    packed 

eggs. 


Respecting  the  addition  of  salt,  it  must  be  stated  that  our  experiments — conducted 
now  throughout  five  seasons — do  not  show  any  benefit  to  be  derived  therefrom  ;  indeed, 
salt  frequently  imparts  a  limey  flavour  to  the  ^g'g^  probably  by  inducing  an  interchange 
of  the  fluids  within  and  without  the  egg.  Our  advice  is,  do  not  add  any  salt  to  the 
lime-water. 


WATBR-OLASS   AS   A    PRESERVATIVE. 

Water-glass  (sodium  silicate)  has  been  extensively  experimented  with,  using  solu- 
tions varying  from  two  to  ten  per  cent.  On  the  whole,  solutions  two  to  5  per  cent,  (two 
pounds  to  five  pounds  sodium  silicate  in , ten  gallons  of  water)  have  given  better  results 
than  stronger  solutions.  Although  in  the  main  the  results  have  been  very  fairly  satis- 
factory, we  are  of  the  opinion  that  lime-water  is  superior  as  a  preservative.  Further, 
lime-water  is  cheaper  and  pleasanter.to  use  than  water-glass  solution. 

THE  GLYCERINE  PROCESS  FOR  THE  TREATMENT  OF  EGGS. 

This  is  apparently  a  misnomer,  as  glycerine,  so  far  as  the  writer  can  learn,  is  not 
used  in  the  process,  which  consists  of  momentarily  (say  about  five  seconds)  dipping  the 
eggs  (which  have  been  **  pickled  "  in  lime-water)  in  dilute  muriatic  acid,  between  one 
and  two  per  cent.  This  acid  dissolves  any  incrustation  on  the  shell  and  gives  the  eggs 
a  fresh  appearance,  t.ei,  as  if  they  had  been  treated  with  glycerine.  Immediately  on 
withdrawing  the  eggs  from  the  acid  they  are  well  washed  with  water,  as  by  a  hose,  to 
prevent  further  action  of  the  acid  and  dried.  This  immersion  in  acid  lessens  the 
tendency  of  shell  cracking  when  the  pickled  egg  is  boiled.  Eggs  should  not  be  sub- 
jected to  this  treatment  till  about  to  be  used,  since  the  keeping  quality  of  the  egg  is 
materially  affected  by  the  process. 

The  addition  of  glycerine  to  various  egg  preservative  fluids  has  been  tried  at  the 
Experimental  Farm,  but  in  no  case  did  it  prove  satisfactory.  The  general  effect  was  to 
induce  the  growth  of  mould. 


TURKEYS. 

THE    DIFFERENT    VARIETIES— THE    BEST    VARIETY    FOR    THE 

FARMERS. 

How  TO  Rear,  Kill,  Pluck,  Dress  and  Pack. 

There  is  doubtless  money  in  turkeys  to  the  farmers  of  the  country.  Climatic  con- 
ditions in  the  greater  part  of  Canada  are  favourable  to  turkey  breeding.  The  Rev. 
John  L.  Simpson  writing  from  the  neighbourhood  of  Calgarry  says,  *  This  is  an  ideal 
district  for  the  raising  ef  turkeys,  indeed  for  all  kinds  of  poultry.'  The  writer  when  in 
the  southern  part  of  Alberta  some  years  ago,  came  to  the  same  conclusion.  Other 
parts  of  the  Dominion,  are  equally  favourable.  There  are  six  varieties  of  turkeys,  vi^.  : 
Bronze,  Narragansett,  White,  Black,  Buff  and  Slate.  Of  these  the  Bronze  are  the 
largest,  heaviest  and  most  popular.     The  standard  weights  of  this  variety  are  : 

Cock 36  lbs. 

Hen 20    » 

Cockerel 25    n 

Pullet 16    .1 
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It  is  of  first  importance  that  the  young  birds  should  be  kept  in  dry  quarters.  Too 
early  setting  is  not  advisable  in  this  latitude.  It  is  different  where  the  temperature  is 
milder  in  winter  and  spring  earlier. 

Great  care  is  necessary  in  rearing  the  young  birds  until  they  *  shoot  the  red,* 
(get  wattles,  <fec.)  Young  turkeys  before  *  shooting  the  red '  are  very  tender,  afterwards 
very  hardy. 

After  Hatching. 

After  hatching  the  youngsters  and  their  mother  should  be  put  in  dry,  comfortable 
quarters.  The  coop  should  be  roomy,  and  so  situated  that  mother  and  brood  can 
easily  be  driven  into  it  in  case  of  rain.  If  possible  let  the  young  birds  have  a  grass  run. 
Care  should  be  taken  that  mother  and  brood  are  not  allowed  on  the  grass  while  wet 
with  dew.  It  will  be  found  beneficial  to  remember  this.  Experienced  breeders  have 
traced  the  cause  of  death  of  many  young  birds,  in  their  neighbourhood,  to  damp  quarters, 
lice  and  indigestion,  the  latter  doubtless  caused  by  eating  uncooked  food.  Unclean, 
carelessly  mixed  and  uncooked  rations  have  been  the  cause  of  death  of  many  young 
birds.  The  mortality  among  young  turkeys,  every  season,  throughout  the  country  is 
much  greater  than  it  should  be,  and  in  many  cases  may  be  traced  to  neglect  of  the 
points  outlined. 

Rations  fob  Young  Birds. 

For  the  first  few  days  feed  the  newly  hatched  birds  on  stale  bread  soaked  in  milk 
and  squeezed  dry.  Mix  with  hard-boiled  eggs  and  onions,  both  finely  chopped.  Curd 
or  cheese  made  from  sour  milk  may  also  be  given. 

Later  on  feed  on  granulated  oatmeal,  rolled  oats,  or  a  mash  made  of  stale  bread, 
onion  tops,  oatmeal,  commeal  or  middlings,  the  whole  mixed  with  skim-milk.  The 
milk  should  be  boiled  and  a  little  black  pepper  dusted  into  it,  before  putting  it  into  the 
mash. 

For  the  first  five  or  six  weeks  feed  four  times  daily.     Afterwards  three  times. 

At  the  time  of  'putting  on  the  red,'  uncooked  food  should  not  be  fed.  At  this 
period  the  young  birds  are  likely  to  eat  ravenously,  but  they  should  not  be  allowed  to 
gorge  themselves.  After  becoming  fully  feathered  they  require  nothing  but  hard  grain. 
«  Turkeys  are  fond  of  roaming,  and  often  wander  away  from  headquarters.  In  this 
way  many  are  killed  by  weasels,  skunks  and  other  enemies. 

A  good  plan  is  to  feed  the  hens  and  their  broods  grain  every  evening,  and  so 
accustom  them  to  coming  home.  This,  of  course,  when  the  young  birds  have  reached 
the  proper  age  and  have  range. 

To  Fatten. 

Some  breeders  fatten  their  birds,  intended  for  home  market  or  shipment,  by  con 
fining  them  in  an  enclosure  or  house  and  feeding  heavily  twice  per  day,  morning  and 
evening.  Others  allow  the  birds  limited  range  during  the  day,  feeding  them  in  the 
morning  previous  to  allowing  them  out  and  again  in  the  evening  on  their  return  home. 
An  excellent  fattening  ration  has  been  found  to  be  as  follows : — A  mash  of  finely  ground 
oats  and  milk  in  the  morning  and  wh(»le  grain  at  night.  To  the  mash  may  be  added 
boiled  vegetables,  table  scraps,  <fec.,  and  it  is  better  if  mixed  witli  milk.  With  the 
proper  variety,  to  commence  with,  there  should  be  no  difficulty  in  obtaining  the  desired 
flesh  development. 

Killing.  ' 

Birds  intended  for  the  British  market  should  bo  of  first  quality,  and  carefully 
killed  either  by  dislocation  of  the  neck  or  bleeding  at  the  mouth.  But  whether  for 
home  market  or  shipment  none  but  birds  in  good  condition  should  be  sold.     Previous  to 
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killing  the  birds  should  be  fasted  for  24  hours  so  as  to  have  the  crop  and  intestines 
completely  empty.  If  killing  by  bleeding  at  the  mouth  is  adopted,  it  should  be  done  as 
advised  in  the  case  of  chickens  killed  in  that  way,  viz.,  by  the  cutting  of  the  roof  of  the 
mouth,  at  base  of  the  brain,  with  a  narrow,  sharp  knife,  lengthways  and  across,  If  the 
roof  of  the  mouth  is  pierced  at  the  base  of  the  brain,  death  is  said  to  be  instantaneous 
and  painless.  Dinlocation  of  the  neck  is  done  by  many  persons  in  preference  to  the 
manner  just  described.  When  the  neck  of  the  bird  has  been  dislocated  the  end  of  the 
neck  should  be  two  inches  away  from  the  head.  After  killing  and  during  plucking  the 
bird  should  be  so  held  that  its  head  will  hang  downwards,  thus  allowing  the  blood  to 
drain  towards  and  coagulate  in  the  two-inch  space  between  head  and  neck.  The  follow- 
ing note  from  a  London,  Eng.,  poultry-buying  firm  to  one  of  their  agents  in  Australia 
shows  that  the  killing  must  be  carefully  done. 

*  Having  purchased  the  several  consignments  of  frozen  poultry  which  you  have  had 
on  show  in  the  exhibition,  I  have-written  you  our  opinion  of  same.  A,  the  quality  very 
good  ;  B,  trussing  very  good  ;  C,  packing  well  done ;  D,  killing  may  be  capable  of  being 
very  much  improved  od,  as  the  necks  of  the  birds  are  invariably  very  much  discoloured, 
and  i^pear  almost  unsaleable  through  this.  I  would  suggest  bleeding  at  the  mouth, 
and  not  so  much  force  used  in  dislocating  the  neck.  I  consider  there  is  a  good  market 
here  for  your  poultry,  if  you  can  send  it,  say,  to  arrive  in  England  continuously  from 
January  to  June.' 

Plucking  and  Dressing. 
This  should  be  done  as  described  in  the  treatment  of  chickens. 


Packing. 

The  Dominion  Department  of  Agriculture  gives  the  following  directions  for  the  pro- 
per packing  o£  turkeys  intended  for  shipment : — 

Every  bird  should  be  wrapped  neatly  in  paper,  the  head  with  a  quantity  of  thick 
paper  to  absorb  any  blood.  The  birds  should  be  packed  with  their  backs  down  and 
h^kds  to  one  side. 

Twelve  to  twenty-four  birds  should  be  packed  in  a  case.  The  case  should  be 
packed  quite  full,  so  as  to  prevent  birds  knocking  about  inside,  during  transit  or  in  cold 
storaga 

The  case  recommended  is  6  feet  long  by  20  inches  wide,  and  from  7  to  11  inches 
deep.  Top,  bottom  and  sides  are  made  of  half-inch  lumber,  with  a  strengthening  piece 
in  centre,  one-half  inch  thick. 

The  cocks  and  hens  should  be  packed  in  separate  cases. 

The  weights  of  the  birds  and  their  sex  should  be  marked  on  the  left-hand  corner  of 
both  ends  of  the  case. 

A  quantity  of  clean  straw  or  wood  pulp  should  be  put  on  the  bottom  of  the  case 
and  on  top  of  contents,  with  wrapping  paper  between  the  birds  and  packing  material, 
to  prevent  any  possibility  of  injury. 

Shipping  Birds  in  Feather. 

In  shipping  birds  in  feather  the  following  directions  should  be  followed  : — 

Kill  birds  by  cutting  in  roof  of  mouth  as  described  in  previous  page. 

Before  being  pack^  the  birds  should  be  thoroughly  cooled.  Pack  in  air-tight 
barrels. 

In  packing  the  heads  of  the  birds  should  be  on  the  middle  of  their  backs.  The 
barrels  should  be  marked  so  as  to  describe  contents. 


There  are  several  breeds  of  ducks,  the  best  known  of  which  «re  Pekin,  Aylesbury 
and  Rouen.     The  weights  of  the  males  and  females  of  these  breeds  are  as  follows  : — 

Lba. 

Pekin  Drake 8 

Young  Drake 7 

Aylesbury  Drake . .    9 

Young  Dra^ke 9 

Rouen  Drake .    . .         , 9 

Young  Drake. 8 

Pekin  Duck 7 

Young  Duck 6 

Aylesbury  Duck 8 

Young  Duck   7 

Rouen  Duck 8 

Young  Duck 7 

Matiko. 

From  three  to  five  ducks  are  allowed  to  a  drake  early  in  the  season.  Later  in  the 
season,  when  running  outside,  ten  to  twelve.  The  ducks  should  not  be  over  two  years 
of  age. 

Ducks  lay  from  100  to  140  eggs  in  a  season.  The  eggs  take  twenty-eight  days  to 
hateh.     Duck  eggs  are  hatched  by  hens  or  ducks.     They  hatch  well  by  incubator. 

Rations  and  Tbbathknt. 

Ducks  should  be  a  source  of  profit  to  farmers  who  have  opportunity  to  raise  them 
as  they  grow  rapidly  and  when  properly  housed  are  free  from  disease.  The  ducklings, 
when  carefully  looked  after,  should  be  ready  tor  market  in  ten  weeks,  or  juat  before 
their  pin  feathers  begin  to  grow. 

The  following  rations  have  been  found 
successful  in  rearing  ducklings  '.-^ 

For  the  first  three  or  four  days,  mash  of  corn- 
meal,  a  little  hard  boiled  egg  chopped  fine, 
ground  wheat  or  oats,  or  granulated  oatmeal, 
the  whole  being  mixed  with  boiling  milk.  The 
young  binls  are  very  fond  of  cabbage,  lettuce 
or  clover,  which  should  be  chopped  fine  and 
may  be  mixed  in  mash.  Make  mash  crumbly. 
Give  skim-milk  for  drink. 

Later  on  a  mash  may  be  made  of  corumeal, 
bran  and  oatmeal,  with  chopped  green  stuff, 
and  mixed  with  skim-milk  boiled. 

Feed  the  young  ducks  five  times  per  day. 
Keep  them  in  dry  quarters,  out  of  the  hot  sun, 
and  supply  water  in  limited  quantity  in  shallow 
dishes,  so  as  to  prevent  them  ducking  into  it. 

After  three  or  four  weeks  reduce  the  rations 
to  four  per  diem.  As  the  duck]ing->  grow  the 
rations  may  be  added  to  by  honse-wa8t«,  ground 
bone,  beef  scraps  or  cooked  meat,  Small  pieces 
of   charcoal   are  aids    to  digestion.     A   small 

quantity  of  sand,  say  6  per  cent,  added  to  the  ^^  ^2.    Pekin  Duck, 

rations  is  beneficial. 


To  fatt«n,  feed  on  ground  grain,  meal,  beef  scraps,  die.,  made  into  a  mash.  Barley 
meal  is  excelleat  in  the  soft  food.  Nothing  should  be  fed  that  will  give  the  flesh  a  bad 
flavour. 

Killing  and  Picking. 

Ducks  are  beat  killed  by  cutting  into  the  base  of  the  brtiin  at  roof  of  the  mouth. 
Before  killing,  the  feet  of  the  bird  should  be  caught  in  a  loop  and  the  latter  fastened  to 
a  nail  with  head  hanging  downwards.  The  picking,  whlcji  should  commence  immedi- 
ately after  killing,  requires  to  be  carefully  done,  so  as  to  prevent  injury  to  the  carcass. 
Duck  raising  is  carried  on  extensively  by  many  breeders,  principally  in   the  United 


The  best  known  of  several  breeds  of  geese  are  the  Toulouse  and  Embden.  The 
other  breeds,  five  in  number,  are  Gray  African,  Brown  and  White  Chinese,  Gray  Wild 
and  Egyptian.     The  weights  of  the  two  first  named  are  :^ 

Toulouse  Gander 25 

Toulouse  Goose 23 

Embden  Gander 25 

Embden  Gooee 25 

Young  Gander 20 

Young  Goose 18 

Young  Gander 20 

Young  Gooee 18 


No.  13 — Toulouse  Gpeee. 


Geese  are  bred  in  considerable  numbers  by  farmers  throughout  the  country,  but 
not  to  the  extent  that  they  should  be  taking  into  consideration  their  hardy  nature  and 
the  little  care  required  to  bring  them  on  to  marketable  age,  once  beyond  the  gosling  stage. 
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Mating 

In  mating  one  gander  to  two  females  are  used.  In  some  cases  three  geese  are 
allowed.  On  the  other  hand  a  pair  in  considered  the  better  mating,  as  better  fertility 
is  secured. 

Manaqememt. 

In  spring  make  large  comfortable  nests.  As  a  rule  two  clutches  of  eggs  are  laid, 
sometimes  three.  The  eggs  should  be  collected  immediately  after  they  are  laid  as  they 
are  easily  chilled.  The  breeding  season  generally  begins  at  the  commencement  of  Feb- 
ruaiy,  sometimes  earlier.  Geese  lay  from  12  to  20  eggs  before  desiring  to  set.  XJ.  S. 
Farmers'  Bulletin  64  says — *As  soon  as  the  goose  shows  an  inclination  to  set»  remove 
her  and  place  her  in  a  diark  box  or  small  coop  and  keep  her  there  for  two  or  three  days 
with  water  for  drink  and  no  food.  Then  she  may  be  placed  back  in  the  yards  and  she 
will  begin  another  laying  of  eggs.' 

*^  The  first  and  second  laying  of  eggs  should  be  placed  under  hens.  After  the  goose 
lays  the  second  laying  she  should  be  confined  again  when  she  will  lay  a  third  laying. 
When  she  has  laid  the  third  laying  she  should  be  permitted  to  set  on  them.  A  goose 
will  lay  from  10  to  15  eggs  in  each  of  the  second  and  third  layings.  It  is  recommended 
that  after  the  eggs  have  been  sat  upon  for  25  days  that  they  be  taken  from  the  nest 
and  be  placed  for  one  minute  in  water  heated  to  a  temperature  of  104*. " 

After  hatching  leave  hen  and  goslings  in  the  nest  for  24  hours.  After  the  goslings 
have  become  thoroughly  dry  they  should  be  removed  with  the  mother  hen  to  a  coop  for 
4  or  5  days.  At  this  age  the  hen  may  be  taken  away  and  the  goslings  allowed  to  roam, 
but  they  should  be  cooped  up  at  night. 

Rations 

For  first  three  days. — Similar  food  as  that  recommended  for  ducklings,  or  the 
following,  by  Mr.  C.  L.  Darlington,  Lloyd,  N.Y. :  commeal  mixed  with  hard-boiled 
eggs,  chopped  fine,  a  pinch  of  black  pepper  and  a  handful  of  sand.  After  three  days 
discontinue  the  eggs,  and  give  bread  soisiked  in  skim  or  sweet  milk,  oatmeal,  or  broken 
rice  boiled  until  soft,  outer  leaves  of  cabbage,  onion  tops,  and  all  the  grass  they  can  eat. 
Keep  the  young  birds  from  water,  but  give  it  to  them  in  liberal  quantities  to  drink. 
The  same  authority  recomends  as  a  fattening  ration  a  liberal  supply  of  barley  meal  and 
cornmeal,  soaked  in  buttermilk.     A  grass  run  is  indispensible. 

Killing,  Plucking  and  Dressing. 

For  local  market,  the  goslings  should  be  ready  in  twelve  or  fourteen  weeks,  ^  and 
should  be  of  large  size  at  end  of  16  weeks. 

They  should  be  killed  by  bleeding  in  the  roof  of  the  mouth,  and  all  feathers  taken 
off  except  on  wing  tips.     For  shipment  and  local  market  the  geese  are  not  drawn. 

No  bird  less  than  nine  pounds  each  should  be  shipped  to  the  English  market 
They  should  be  packed  ten  in  a  case. 

Notes. 

Goose  eggs  hatch  in  thirty  to  thirty-four  days. 

Some  breeders  assert  that  the  worth  of  the  feathers  from  a  bird  should  nearly  pay 
half  the  cost  of  its  feed  for  one  year. 


PART    II. 


POULTRY  BUILDINGS,  Ac. 

(By  Victor  Fortieb,  AsBxatani  Poultry  Manager^  Central  Experimental  Farm.) 

Incubation. 

Any  practical  poultry  keeper  will  find  it  always  to  his  interest  to  have  the  hatching 
of  his  chickens  take  place  during  March  and  April,  so  as  to  place  his  produce  on  the 
market  as  true  broilers  :  chickens  three  months  old  on  the  15th  of  June.  These  are  a 
luxury,  and  they  always  command  a  good  price. 

Pullets  for  winter  laying  must  be  hatched  as  early  as  possible,  at  least  never  later 
than  the  20th  of  May. 

If  it  is  wished  to  raise  only  from  fifty  to  a  hundred  chickens,  an  incubator  and 
brooder  can  be  dispensed  with  and  the  hatching  may  be  done  by  hens.  But  in  poultry 
raising  on  a  large  scale,  it  is  quite  different.  In  such  a  business  it  will  be  necessary  to 
place  on  the  market  at  different  seasons  of  the  year  many  chickens  of  the  same  size  and 
same  age  ;  and  this  can  be  accomplished  only  by  artificial  incubation. 

With  natural  incubation,  besides  the  drawback  in  having  a  number  of  hens  to 
wateh  and  attend  to,  these  would  atop  laying  for  a  whole  month ;  the  rearing  of  their 
chicks  would  also  involve  the  sacrifice  of  about  two  more  months.  Altogether  nearly 
three  months  would  be  lost  for  egg  laying.  This  long  period  will  be  considerably 
reduced  if  the  eggs  are  entrusted  to  an  incubator. 

Sblegtion  ov  Eggs  fob  Hatching. — This  selection  is  an  essential  question ;  the 
merit  of  the  hen  which  has  laid  the  eggs  is  therefore  to  be  well  ascertained.  It  is  as 
important  to  know  the  source  of  the  eggs  that  are  going  to  be  set  in  the  nest  or  in  the 
incubator,  as  to  know  the  extent  of  the  milking  capacity  of  the  cow  whose  heifer  is  in 
her  turn  to  be  kept  as  a  profitable  milker.  The  commercial  and  practical  breeder  must 
give  careful  attention  to  the  selection  of  his  stock  if  he  is  to  have  eggs  suitable  for 
incubation,  and  in  order  to  succeed  in  the  poultry  industiy  the  individual  qualities  of 
each  hen  have  to  be  studied,  just  as  is  the  case  with  other  farm  stock. 

When  a  flock  is  composed  of  fifty  to  a  hundred  hens  or  more,  each  bird  cannot  be  a 
first-class  specimen ;  if  eggs  for  hatehiog  are  taken  just  as  they  come,  the  average  of  the 
flock  will  probably  be.  inferior,  for  the  finest  males  will  have  mated  with  the  poorest  as 
well  as  the  best  hens. 

By  practising  selection  with  a  small  number  of  good  layers,  it  is  easy  to  keep  a 
flock  possessing  the  best  qualities  of  the  particular  breed. 

Selection  may  be  practised  by  careful  examination  of  the  birds,  aided  subsequently 
by  trap  nests.     (See  nests,  page  30.) 

Selection  of  Breeding  Stocks  bt  Trap  Nests. 

In  order  that  the  fowls  in  a  poultry  plant  should  make  the  highest  margin  of 
profit,  it  is  necessary  that  every  one  of  them  should  be  prolific  layers.  Such  layers  can 
only  be  obtained  by  careful  selection  of  and  breeding  from  the  fowls  which  show  the 
best  egg  records  in  the  course  of  the  year.  There  are  two  methods  of  selecting  the  de- 
sirable fowls,  viz  : — by  observation  and  by  means  of  trap  nests.  The  latter  method  is 
preferable,  because  it  is  more  likely  to  be  accurate.  In  selection  by  observation  there 
is  always  an  element  of  uncertainty.     In  the  case  of  trap  nests  results  are  correct. 
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How  THE  Tbap  Nests  Are  Operated. 

The  fowls  to  be  tested  as  to  their  egg-laying  qualities  having  been  selected,  a  leg 
band  bearing  a  distinguishing  number  is  put  on  one  of  the  legs  of  each  fowL  One  trap 
nest  is  usually  allowed  for  every  three  or  four  hens.  Thus  in  a  pen  of  fifteen  fowls 
there  should  be  four  or  five  trap  nests.  After  the  fowl  has  laid  she  is  released  by  an 
attendant  who  at  once  records  her  egg-laying  on  a  card  conveniently  placed  in  the  pen. 
The  following  shows  the  form  of  card  used  at  the  Central  fia^ierimental  Farm  : — 


Central  Experimental  Farm. 


POULTRY    DIVISION. 


Daily  Egg  Record, 


Month. 


...     190.... 


•  •    •  • 


Hen  No. 


5 


6 


8 


10 


11 12  13 


14 


16116 


17 


18 


19 


20 


2122 


23  24 


26 


26 


27 


28  29 


30 


31 


I- 


Total. 


In  this  manner  the  history  of  each  hen,  good,  bad  or  indifferent-,  is  secured  and 
recorded.  The  indifferent  and  bad  layers  are  discarded,  and  the  best  layers  are  used  to 
breed  from,  and  so  prolific  egg  laying  strains  of  fowls  are  made. 


Fig.  14. —The  'Fortier'  Trap  Nest,  in  use  at  Central  Experimental  Farm,  Ottawa. 


The  door  (fig.  16)  and  the  CAtch  (fig.  18)  are  cut  out  io  J  in.  bo&rd  of  the  dunen 
eion  given.  It  ia  important  that  the  axle  running  throi^  the  catch  be  in  the  poaitioa 
as  ahown  in  fig.  17. 


Fig.  IG.— Tfao  Tnp  Nest  wt. 


Fig.  16.— The  door.  • 


Fig.  18.— The  catch. 


Fig.  IT.— Theottohinpoeilion. 

On  entering  the  nest,  the  hen  raisea  the  door  (a  fig.  16),  which  b  resting  on  the 
catflh  (6  fig.  15),  when  the  catch  immediately  drop  to  the  position  shown  at  (i  fig.  17), 
and  thus  prevents  the  door  frorn^  being  opened  from  the  outside. 


Fig.  19  a.  The  door.  Fig.  19  6.  The 
lever  made  of  stout  wire  and  suspended 
by  staples  as  shown  in  fig.  20. 

To  set  the  nest,  the  door  is  opened  and 
held  in  position  by  the  wire  (fig.  19  6). 

On  entering  the  nest,  the  hen  comes 
in  contact  with  the  fork  {a  fig.  20)  and 
forces  it  to  the  position  (6  fig.  20)  which 
draws  the  wire  fi-om  under  the  door 
when  the  latter  falls  and  closes  the 
entrance  to  the  neat. 

The  hen  is  removed  bv  raising  the  lid 
(e  fig.  19). 


Whbre  to  Kbrf  Egos  Sditablb  fob  Hatching. 

Eggs  for  hatching  muat  be  kept  in  a  place  which  lb  neither  too  warm  nor  too  cold  ; 
a  good  temperature  is  from  forty  to  sixty  degrees  F.,  in  which  the  air  is  neither  dis- 
turbed nor  vitiated ;  and  to  avoid  any  vibration,  they  should  be  placed  the  small  end 
downwards  on  a  layer  of  grain.  Thus  stored,  the  eggs  can  remain  for  a  fortnight  to 
twenty  days  before  being  set  for  hatching.  They  must  not  be  put  either  in  bran, 
sawdust,  ashes,  very  dry  sand  or  any  other  dry  matter.  The  poree  of  the  shell  must 
not  be  stopped  up,  for  normal  respiration  is  necessary  to  the  life  of  the  germ  contained 
in  the  egg.  Sawdust  and  aahes  when  dry  absorb  moisture  and  cause  loss  of  the  watery 
contents  through  the  shell.  Sawdust  is,  however,  used  for  packing  eggs  to  be  forwarded 
for  hatching ;  in  that  case  slightly  dampened  sawdust  should  be  used,  and  after  unpack- 
ing, the  eggs  should  be  let^to  stand  for  at  least  one  day  before  being  set  for  incubation. 

Oood  Egg». — The  newest  laid  eggs  are  the  best  for  batching.  They  are  known  by 
their  clear  colour  and  the  rough  feeling  of  their  shell,  their  gloss  and  the  absence  of  an 
airspace.  When  shaken  in  the  band,  no  movement  of  the  contents  is  felt  inside ;  finally, 
they  sink  in  water. 

Bad  Eggt.. — Any  <^gB  which  have  not  a  clean  shell,  those  with  an  uneven  {fig.  21) 
(fig.  22)  or  very  transparent  shell  (fig.  23-24)  should  be  rejected ;  ^gs  either  very  la^e 
or  very  small,  those  known  as  coming  from  either  siddy,  overfoC  hens  or  poor  layers  are 
better  laid  aside  for  other  purposes. 


'iiiitt 


Precauliong  during  Hatching. — Dirty  e^fs  should  be  cleaned.  The  eggs  must  be 
kept  quite  clean  the  whole  time  of  incubation.  If  the  hen  should  dirty  any  during  that 
time,  wash  them  at  once,  and  to  do  so  wait  till  the  hen  is  off  at  her  meal ;  use  for  this 
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a  small  cloth  or  sponge  dipped  in  luke-warm  water.  Such  cleaning  is  absotutel}' 
necessary  bo  as  to  allow  freeh  air  to  penetrate  through  the  pores  of  the  shell  to  renew 
the  supply  of  oxygen,  an  element  which  is  indispensable  to  the  embryo  aa  it  gradually 
develops  in  the  egg  during  incubation. 

Eggs  for  hatching  purposes  should  be  collected  every  day,  the  name  of  the  breed 
and  the  date  being  carefully  written  on  the  small  end  of  the  egg. 

Natural  Incdbatioh. 

Setection  of  SiUeri. — A  good  sitting  hen  must  be  of  gentio  disposition,  well  feathered 
and  in  good  condition,  as  the  period  of  sitting  is  a  trying  one.  Do  not  use  hens  that  are 
easily  frightened  or  such  as  have  the  bad  habit  of  egg  eating. 

Setting. — The  sitting  hen  must  be  in  a  rather  dark  place,  which  is  quiet  and  away 
from  the  layers  and  the  bad  sitters.  If  yon 
are  obliged  to  change  her  to  another  nest  or 
another  place,  do  ao  in  the  evening  ao  that  she 
may  be  disturbed  as  little  as  possible. 

A  convenient    nest  is  easily  made  with  a 

boK    about   fifteen    inches   square  (fig.    25). 

B  fire  giving  to  a  hen  ihe  eggs  selected  for 

hatching,  it  ia  beat  to  place  other  eggs  in  the 

nest,  and,  if  after  she  has  had  a  meal,  she  goes 

back  of  herself  to  the  nest,  you  can  safely 

entrust  them  to  her. 

I       During  the  first  days  of  the  incubation  it  is 

better  to  keep  the  door  of  the  box  closed  and 

to  watch  the  hen  whfn  let  out  for  her  meals 

Fig.  m— Km  boi  for  Sitting  Hou.  After  three  or  four  days  the  door  may  be  left 

open  Bonietimes,  however,  it  is  better  to  keep  it  closed. 

If  in  a  dry  place,  this  box  should  rather  be  on  the  gro.und,  the  soil  under  it  being 
a  little  hollowed  out  and  covered  with  some  straw,  chaff  or  dry  grass. 

A  good  diet  for  the  sitter  is  Indian  corn  and  clear  water  (each  by  itself,  of  course), 
ever  ready  when  the  hen  comes  out  of  the  nest. 

Against  lice,  wme  blue  ointment,  made  by  mixing  strong  mercurial  ointment  with 
an  equal  weight  of  lard,  should  be  applied  to  the  skin  of  the  sitter,  as  in  the  case  of 
vermin,  page       ;  or  she  should  be  dusted,  as  well  as  the  neat,  with  insect  powder. 

A  few  tobacco  leaf  stalks  placed  under  the  straw  of  the  neat  of  the  sitter  is  a  good 
preventive  of  vermin  ;  but  too  many  might  be  injurious  to  the  embryos  of  the  hatching 


ABTIFICIAL  ISCDBATIOH. 

It  is  certain  that,  when  it  is  desired  to  get  at  the  same  time  a  hundred  chickens  or 
more,  it  ia  better  to  have  recourse  to  artificial  incubation,  which  has  many  advanta^^es 
over  natural  incubation. 

JrftwntoffW.— The  incubator  is  ever  ready  ;  it  can  contain  a  great  many  eggs ;  no 
breaking  is  to  be  feared  j  no  bad  smell ;  no  eggs  dirtied  ;  no  chicks  crashed  in  hatching  ; 
no  vermin  ;  no  sitter  to  be  attended  to,  to  clean  every  morning,  and,  especially,  no 
sicknees  to  which  hens  are  liable  during  incubation,  which  sometimes  causes  serious 
loss.  The  care  to  be  taken  of  sitting  hens  is  more  complicated  and  involves  more  labour 
than  is  necessary  with  an  incubator. 

The  simplicity  of  a  good  machine  is  such  that  ite  care  and  management  may  be 
entmetel  to  any  one  with  limited  experience. 
POULTBy — 3 
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Hot  ^Val'.r  h-cvbator*. — In  order  to  raise  the  teirperature  rapidlj',  fill  op  the  tank 
with  hot  water  ;  else  it  requires  ftt  least  ten  to  twelve  hours  to  reach  a  heat  of  103 
de-i-eet  F.  After  filling  up  the 
tank,  draw  a.  little  water  through 
the  tap,  so  that  it  may  not  over- 
flow when  at  the  required  temper- 
ature. 

See  that  the  machine  be  placed 
quite  level.  c 

Put  the  tamp  in  its  place  and 
keep  it  perfectly  clean  during  all 
the  time  of  the  incubation. 

The  lever  or  regulator  must  < 
remain  closed  ;  in  other  words, 
the  lid  at  the  end  of  the  lever 
must  stop  up  the  opening  until 
the  inside  temperature  has  reached 
tOl  degrees  F.  Then  adjust  the 
regulator  so  that  it  raisea  the  lid 
about  one-tenth  of  an  inch  from 

the  opening.      After  a  few  hours  Fig.  26.    HatWkl»rIncab>tor. 

the  eggs  may  he  safely  entrusted  to  the  machine,  and  the  next  day,  the  regulator  should 
be  adjustod  so  as  to  bring  upthe  temperature  to  103  degrees  F.,  and  j««p  it  at  that  point 
till  the  hatching  takes  place. 

Hot-air  Ineubatort. —  For  a  hot-air  machine,  follow  the  same  directions  as  above; 
but  do  not  put  any  water  in  the  tank. 

Fig.  27  shows  a  brood  of  chickens  just 
hatched  in  a  hotair  incubator  at  the  Centr- 
al Experimental  Farm  in  April,  1905. 

Potition  of  the  Egga  tin  the  7Vay«.— Rest 
the  eggs  on  their  side,  the  large  end  resting 
on  the  meshes  of  the  netting  (fig.  36  A).  A 
too  strong  inclination  causes  an  nptnmiog 
of  the  chick  in  the  shell,  or,  more  correctly 
expressed,  an  abnormal  displacement  of  the 
embryo,  which,  in  consequence  of  the  poei- 
tiim  of  the  egg,  goes  down  toward  the 
smni'  :r.-\.  iind  when  once  adhering  there, 
ri^inaiji^  fixed  while  developing.  Very 
often,  on  hatching,  in  such  cases,  especially 
if  the  egg  is  pointed,  the  chick  has  mal- 
formed legs  or  a  twisted  neck.  The  eggs 
are  shown  in  position  during  incubation  at 
Fig.  2r.    H'lt  Air  InciiUlor.  fig  26. 

Sutroundinyt.— The  room  must  be  kept  quite  clean,  and  the  incubator  put  on  the 
ground  floor,  or  in  a  dry  clean  cellar. 

In  poultry  raising  on  a  large  scale,  the  floor  of  the  incubator  bouse  should  prefer- 
ably be  paved  or  of  cement ;  it  should  be  always  covered  with  a  layer  of  sand  of  at  least 
two  inches  in  thickness.  The  sand  maintains  dampness  and  deadens  the  noise  of  steps. 
Wherever  the  room  may  be,  it  must  be  quiet,  without  draught,  with  an  even  tempera- 
ture, well  ventilated  and  preferably  dark. 

Starting  and  Management  of  the  Incubator*. — In  artificial  incubation,  it  is  essential 
that  a  close  and  intelligent  imitation  of  nature  b«  adhered  to. 
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Without  going  into  ihe  directiona  laid  down  by  the  manufacturers  of  the  mtufhine", 
the  method  which  has  given  the  beet  reaulis  at  the  Experimental  Farm  with  both  hot- 
air  and  hot-water  incubatore  will  be  briefly  described. 

A  little  attention  to  the  lamp  morning  and  evening  is  sufficient  to  keep  it  perfectly 
clean. 

To  prevent  the  lamp  from  smoking  during  each  incubation,  dip  new  wicks  in 
viufgar  for  three  or  four  hours,  and  let  them  dry  thoroughly  before  using  them.  In 
this  way,  the  smoking  of  lamps  may  be  prevented. 

Airing  and  Cooling. — Airing  and  cooling  of  the  eggs  is  begun  on  the  third  day  and 
stopped  on  the  nineteenth  ;  after  the  cooling,  the  eggs  are  turned  very  gently  by  hand. 
For  this,  the  trays  are  laid  on  a  table  or  on  the  machine.  During  all  the  tin>e  of  the 
airing  and  cooling  of  the  eggs,  the  doors  ce.  of  the  machine  are  left  open.  (Fig.  26.) 
The  ventilators  are  kept  half  closed  during  the  incubation  and  completely  open  during 
the  hatching.     After  the  ninetenth  day,  the  door  of  the  incubator  is  kept  closed  tight. 

The  time  devoted  each  day  to  the  ^airing  and  the  turning  over  of  the  eggs  varies 
according  to  the  time  of  the  incubation.     The  average  is  ; — 

For  the  I  at  week — Fifteen  minutes  each  day. 
.1       2nd    'I        Thirty  minutes. 
M       3rd     •!        Forty-five  minutes. 


Kg.  38. 

Sgjf  Testing. — The  ^gs  must  be  tested  on  the  fifth  or  sixth  day  of  the  incubatitin. 
Where  only  one  or  two  sittings  are  to  be  tested  this  can  be  done  by  holding  the  egg  in 
the  hand  half  closed  and  placing  it  in  front  of  the  light  of  a  candle.  For  »  larger 
number  of  eggs,  the  testing  is  done  more  quickly  and  more  easily  hy  meanftof  the  egg 
l»ater.     (Fig.  28.)    This  little  instmmeDt  allows  the  inside  of  the  egg  to  be  seen  nearly 
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M  well  as  if  there  was  no  shell.     The  testing  must  lie  done'^in  the  dark.     If  the  i 
fertillEed  the  germ  should  be  seen  veiy  distinctly  as  in  (Figs.  29,  30,  31.) 


If  the  egg  is  not  fertiliied,  and  is  freshly  laid,  it  is  almost  quite  transparent  and  does 
not  seem  to  contain  any  yolk.  If  not  freshly  laid,  the  yolk  seems  t«  float  in  the  midst 
of  the  white  as  in  (Fig.  32.)  If  the  egg  is  fertilized  and  the  germ  has  not  enough 
vitality  to  develop,  the  germ  will  be  seen  surrounded  with  a  circle  or  a  half  circle  of 
blood  as  in  (Fig.  33.)  Such  e^s  should  he  rejected.  The  clear  eggs  are  still  excellent 
for  eating  or  if  desired  for  feeding  chicks. 


Hotn  Bggt  are  TetUd. — Egg  testing  requires  practice,  and  the  b^inner  wiU  some 
times  throw  away  fertilized  eggs.  * 

While  testing,  the  egg  must  be  kept  in  a  horizontal  position,  not  with  one  of  the 
ends  downward  before  the  egg-teeter  (a  Fig.  28)  ;  this  is  sumetimee  a  cause  of  mortality 
of  the  germ  and  certainly  increases  the  percentage  of  deaths  in  the  shell. 

It  is  to  be  remembered  that  the  germ  is  a  delicate  thing,  for  one  single  shock  may 
break  one  of  the  minute  elastic  threads  which  holds  the  embryo  in  its  place  in  the  egg 
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The  germ  a  held  in  place  in  each  egg  hy  two  auch  threads.  (See  Fig,  34)-.  When 
the  egg  is  in  an  horizontal  poaitioD  both  of  these  threads  hold  the  germ  in  place  and 
act  eTuolv  as  elastic  springs.  Besides  the  yolk  on  the 
top  of  which  the  germ  is  floating,  plays  the  part  of  a 
cuahion  and  deadens  the  shock.  But  if  the  egg  is 
tamed  with  ooe  end  downward,  one  only  of  these 
elastic  threads  is  supporting  it.  Under  such  circum- 
stances the  mere  shaking  of  the  hand  of  the  operator 
may  break  it,  and  a  living  healthy  egg  is  thus  often 
returned  dead  into  the  machine  after  being  tested. 
When  an  ^g  is  to  be  tested,  place  towards  the  tester, 
(Fig.  28)  that  side  which  did  not  receive  the  heat  when 
it  rested  on  the  tray  in  the  iacubator  ;  the  yolk,  being 
^'     '  lighter  than  the  white,  is  thus  nearer  the  upper  wall  of 

the  egg  and  consequently  is  more  easily  seen. 

After  the  fifteenth  day,  nothing  is  diatittguished 
any  more  in  the  egg  but  aa  opaque  mass,  quite  dark, 
with  a  very  transpareut  portioa  at  the  top,  towards  the 
thick  end  ;  this  is  the  air  space  which  at  the  end  oc- 
cupies nearly  one  fifth  of  the  whole  shell,  (fig.  36). 

JJtefvlneta  of  Teiting. — The  usefulness  of  testing 
is  that  it  enables  us  to  fill  up  agaio  the  number  of  the 
^gsof  asitting  which  has  been  reduced  by  the  removal 
of  sterile  eggs  or  dead  germs,  by  taking  eggs  from  other 
aittiugs  set  at  the  same  time.     Where  five  or  six  hens  Fig.  39- 

are  sitting  the  number  of  fertile  eggs  is  sometimes  reduced  sufBciedtly  to  admit  of  their 
being  placed  under  three  or  four  heas,  thus  releasing  one  or  two  hena  for  fresh  sittings. 
Tlxia  manipulation  is  possible  only  when  the  hens  have  begun  sitting  on  the  same 
.  day  or  whea  several  incubators  have  been  started  on  the  same  date,  otherwise  there  will 
be  danger  for  those  oggs  which  have  not  then  reached  the  stiige  of  incubation  when  the 
gemw  are  sufficiently  strong  to  be  submitted  to  that  decree  of  aeration  and  cooling 
beneficial  to  the  others. 


Usejuljisss  of  the  Turning  of  the  Eggt. — The  necessity  of  turning  the  ^gs  once  a 
day  or  both  morning  and  evening,  may  be  thus  explained.  If  the  egg  was  left  in  the 
same  position,  the  embryo  which  floats  always  at  the  upper  side  of  the  egg,  would 
probably  before  long  adhere  to  the  shell  and  soon  die. 

The  eggs  must  oe  allowed  to  cool  before  being  turned,  otherwise  the  enibryo, 
being  always  at  the  top  where  the  heat  is  greatest,  would  probably  remain  stuck  to  the 
bottom  when  the  egg  has  bsea  turned,  if  it  had  not  b^  the  time  during  cooling  to  oome 
up  and  float  in  the  centre  of  the  egg. 


Dampneu. — In  ordinary  condition^  the  eggs  contain  sufficient  moisture  for  the 
requirements  of  incubation.  The  experiirents  made  at  the  Experimental  Farm  do  not 
show  at  all  clearly  that  any  moisture  should  be  added  to  the  machines,  that  is,  that  there 
is  any  need  of  putting  water  iu  the  tank  or  tanks  of  the  machine.  The  proper  airing  and 
cooling  of  the  eggs  allow  the  oxygen  of  the  air,  indispensible  to  the  chick  in  the  shell, 
to  penetrate  the  egg.  In  short,  the  management  of  an  incubator  presents  no  difficulty. 
Four  things  only  are  necessary, 

Ist.    Keeping  as  evenly  as  possible  the  temperature  at  103'  F. 
2nd.  Airing,  cooling  and  turning  the  eggs  at  least  once  a  day. 
3rd.  Good  Tentilation  of  the  incubating  room  and  protection  of  the  machine  from 
the  sun's  rays. 

4th.  Both  the  lamps  and  machine  must  be  kept  all  the  time  perfectly  clean. 
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Hatc/iUtg. — H&tching  should  l)egiii  oo  the  twenty-first  day.  No  help  must  be 
given  the  chicks  by  breaking  the  shel^  wliich  might  be  fatal  to  uiem.  Nature  is  to  be 
left  to  do  the  work.  The  chick  does  not  break  the 
shell  with  the  beak,  ae  is  generally  supposed.  The 
shell  is  much  harder  than  the  beak,  which  in  I  he 
egg  is  only  a  mere  horny  tip,  still  very  soft.  The 
neck  of  the  chick  is  folded,  its  head  close  against  its 
chest;  therefore  th-  chick  cannot  make  the  least 
movement  in  order  to  peck  (fig.  36).  It  'peeps'; 
feeble  faint  sounds  are  heard,  that  is  all.  It  is  true 
that  the  point  of  the  shell  which  breaks  first  ia ' 
mostly  in  front  of  the  beak ;  but  that  is  merely  a 
provision  of  nature  to  allow  the  chick  to  fill  up  its 
^'*'   *■  lungs  as  soon  as  it  is  born  to  life.     Thus  strength- 

ened, it  exerts  itself  in  every  direction  to  break  its  prison.  At  the  right  moment  the 
shell,  weakened  by  th-)  evaporation  of  its  fluid  constitoents,  as  a  result  of  its  having 
been  kept  during  the  incubation  period  at  a  heat  of  102  to  lOi  degrees,  gives  way  and 
splits  in  a  cirele  (fig.  37). 


Fig.  37. 

Eggs  at  hatching  time  roll  upside  down ;  a  strong  and  vigorous  chick  moves  with 
such  force  that  it  will  free  itself ;  but  a  weak  one,  instead  of  making  the  shell  break 
all  round,  breaks  only  a  little  hoi",  through  which  the  beak  is  to  be  seen  (fig.  38),  and 
often  a  bloody  or  watery  liquid  oozes  out  and  sticks  to  the  bay. 

The  incubator  must  not  be  opened  during  the  hatching.  A  ben  never  gets  off  her 
^g8  while  the  chicks  are  hatching. 

After  the  clucks  are  hatched  they  must  be  given  neither  food  nor  drink  for  thirty- 
six  hours,  so  that  they  may  have  time  to  digest  part  of  the  yolk  with  which  their  intes- 
tines are  still  filled ;  if  th^  are  fed  before  this  time  many  die  of  indigestion.  It  is 
advisable  to  remove  the  chicks  in  the  evening  from  the  incuMtor  into  the  brooder.  The 
next  morning  ^ey  are  ready  to  receive  their  first  food. 

The  following  tables  are  not  given  to  show  the  results  which  can  be  expect«d  from 
natural  or  artificial  incubation,  but  simply  to  establish  a  comparison  Iwtween  the 
methods  followed  at  the  Central  Experimental  Farm  ;  for  in  oixUnary  ciroumstaaoes 
better  results  are  to  be  expected,  as  the  farmer  has  mostly  only  one  breed  or  variety  of 
poultry  with  an  unlimited  run.  A  large  range  is  one  of  the  chief  factors  iu  the  vitality 
of  the  germ.  The  following  figures  quoted  are  the  results  of  eiperimoots  conducted 
during  the  spring  of  1904  with  birds  kept.in  warm  houses,  having  had  indeed  plenty  of 
exercise  but  kept  penned  up  or  in  a  limited  run  during  all  the  time  the  eggs  were  col- 
lected for  hatching. 

A  few  particulars  are  now  given  as  to  the  manner  of  handling  the  different  incu- 
bators and  the  treatment  of  the  eggs  during  incubation. 

These  details  are  those  of  experiments  conducted  after  our  own  metho-la,  indepen- 
dently of  the  directions  given  by  the  makers  of  the  diftrent  mach  nes. 

The  statements  Nos.  1  and  2  were  obtnined  with  two  similar  machines. 
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No.  1  Test. — Praibib  State  Incubator.    Hot  Air. 
Filled  on  Febraarj  20,  1904,  with  eggs  in  quality  and  kind  as  follows 


Deflcription  of  Eggs. 


Silver  Laoed  Wyandottes 

Bu£F  Orpingtons. 

Silver  (rrey  Dorkings r- 

Faverolles 

White  Wyandottee. 

Barred  P.  Rocks  (No.  2  pen). . . :. . 

Black  Hambnrgs 

White  Plymouth  Rocks 

Total 


No.  of 
Eggs. 

Clear 

Dead. 

Chicks 

Eggelst 
Test. 

Germs 
16th  day. 

• 

dead  in 
Shell. 

20 

3 

7 

2 

14 

8 

8 

8 

14 

2 

8 

0 

12 

2 

8 

4 

9 

2 

7 

0 

8 

0 

8 

3 

7 

8 

4 

0 

6 

0 

0 

0 

90 

15 

40 

12 

Chickens 
Hatched. 


8 
0 
4 

3 

0 
2 
0 
6 


28 


Birds  had  all  the  same  care  and  feeding. 

Incubator  was  operated  in  the  office,  the  atmosphere  of  which  was  very  dry. 

Variation  of  temperature  in  room  during  hatch  was  from  25  to  30  degree^. 

No  moisture  was  used  in  either  machine  or  room. 

Time  of  cooling  the  eggs  was : — 

1st  week  10  to  12  minutes. 

2nd  week  15  to  20  minutes. 

3rd  week  25  to  30  minutes. 

Door  of  incubator  was  left  open  during  the  cooling  of  the  eggs. 

Eggs  were  turned  once  per  day  after  cooling. 


Test  No.  2. — Chatham  'Red  Bird'  Incubator- -Hot  Air. 
Filled  on  February  27,  1904,  with  eggs  as  follows  : — 


Description  of  Eggs. 


Buif  Orpingtobs 

Silver  Crrey  Dorkings 

Silver  Laced  Wyandottes 

White  Wyandottee 

FaveroUes 

Barred  P.  Rocks. 

Black  Hambuigs 

Black  Minorcas 

White  P.  Rooks. 

Total  .. 


No.  of 

Clear 

Dead 

Chicks 

Egoist 
Test. 

Grerms 
16th  day. 

dead  in 
Shell. 

16 

4 

5 

2 

16 

1 

8 

8 

15 

2 

2 

1 

n 

3 

6 

1 

11 

3 

3 

3 

13 

0 

3 

4 

8 

2 

6 

0 

6 

1 

4 

0 

6 

2 

2 

1 

100 

18 

39 

15 

Chickens 
Hatched. 


5 

4 

10 

1 
o 

b 
0 
0 
0 

28 


Birds  were  kept  under  same  conditions  with  exception  of  Barred  and  White  P. 
Rocks  which  were  under  experiment. 

Incubatois  were  placed  in  pame  office  as  No.  1. 

Temperature  of  room  and  time  of  cooling  the  eggs  same  an  No.  1. 

Water  was  constantly  kept  in  moisture  pan. 
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Test  No.  3. — Cypher's  Incubator  (220-egg  size).     Hot  Air. 
Filled  on  March  5,  1904,  with  following  eggs  : — 


Broken 

• 

Description  of  Eggs. 

No.  of 

bv 
Accident. 

Dead 

Dead 

Chickens 

• 

Eggs. 

Clear. 

Genus. 

in  ShelL 

Hatched. 

Buff  Orpingtons 

White  Wyandottes 

43 

4 

8 

13 

5 

13 

32 

2 

12 

9 

2 

7 

Silver  Grey  Dorkings 

27 

0 

5 

18 

1 

3 

White  Leghorns 

Barred  P.  Kocks 

23 

0 

2 

IS 

7 

1 

20 

0 

I 

10 

5 

4 

Black  Minorcas 

16 

0 

2 

7 

3 

4 

Rhode  Island  Reds 

12 
10 

0 
0 

2 
2 

6 
6 

4 

1 

0 

Faverolles.   

2 

Silver  Laced  Wyandottee 

16 

0 

1 

3 

2 

10 

Black  Hamburgs 

10 

0 

1 

6 

2 

2 

Jubilee  Orpingtons 

8 

0 

2 

6 

n 

0 

Buff  Leghorns 

White  Plymouth  Rooks 

7 

2 

1 

1 

0 

3 

4 

0 

I 

2 

0 

1 

S.  Spangled  Hambui^gs 

2 

0 

0 

2. 

0 

0 

Total 

230 

8 

40 

100       ' 

'        32 

50 

This  incubator  was  placed  in  same  office  as  Nos.  1  and  2,  with  similar  variations  of 
temperature. 

Time  of  cooling  eggs  same  as  Nos.  1  and  2. 
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Test  No.  6. — Four  Hens  as  Hatching  Mediums. 
On  April  20,  1904,  thej^were  given  13  eggs  each  of  the  following  kinds  : — 


DeacriptioD  of  Kggi.18'J 


No. 

OtEggB. 


aG.Dorkioffs    

White  liOg'lHiiuB.  .«^ 

B.  P.  R.— Brown  Lef?honJ7(>nB. 

Black  HamborgB 

Buff  Orpingtow 

White  Wyandottea. 

Blurred  P.  Rocks 

FaveroUea 

Jubilee  Orpuagtons 

White  Plymouth  Rocks 

S.  Spanffied  Hamburgs 

Buff  Plvmouth  Rocks 

Light  Brahmas. 

Black  Minorcas 


Total. 


8 
8 
4 
^ 
S 
5 
5 
8 
3 
2 
2 
2 
1 
S 


52 


Clear. 


3 
0 
1 
0 
D 
1 
1 
0 
I 
0 
0 
0 

1 
1 


9 


Dead 

Chicks  in 

Shell 


0 
3 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 


Chickens 
Hatched. 


6 
5 
3 
3 
3 
4 
4 
3 
1 
2 
2 
2 
0 
2 


89 


Test  No.  7. — In  which  a  number  of  hens  were^sed  as  hatching  mediums.     They 
were  set  at  different  times  during  May,  1904»^"on  the  following  eggs  : — 


Date 
when  set. 


1904. 

May   2.. 

II      5. . . 
ti      5. . . 
H      7. 
II    14. . . 
II    14 . . . 


Description  of  Bggs. 


Light  Brahman. 

Buff  L«[homs. .  

Black  Minorcas 

White  Wyandottes 

a  G.Dorkings 

FayeroUes 

Total 


No.  of 
Eggs  set. 

Cl«>ar. 

Dead 
Germs. 

Dead 

Chicks  in 

Shell 

10 
36 
52 
60 
16 
15 

2 

10 

10 

17 

3 

8 

0 

1 
8 
5 
2 
.1 

2 

1 

10 

6 

3 

1 

188 

46 

17 

23 

Chickens 
Hatched. 


6 
24 
24 
32 

7 
10 

103 


The  number  of  clear  eggs  on  May  2,  5  and  7,  goes  to  show  that  the  birds,  in  the 
latter  part  of  the  month  of  April  when  the  eggs  were  collected,  had  not  completely 
recovered  from  the  effects  of  the  fire  which  occurred  on  the  8th  of  the  latter  month. 
Later,  the  percentage  of  clear  eggs,  it  will  be  noticed,  is  very  much  less. 

Causes  of  the  Non-Fertilization  op  the  Eogs. — It  is  often  a  matter  of  surprise 
to  find,  when  testing  the  eggs,  that  from  fifty  to  sixty  or  more  out  of  a  hundred  are 
clear. 

There  are  many  causes  of  the  non-fertilization  of  the  eggs  : — 

(1.^  Overfat  state  of  the  breeders — one  of  the  chief  causes. 

(2.S  Lack  of  exercise. 

(3.)  Sudden  changes  in  temperature. 

(4.)  Too  many  or  too  few  hens  for  one  cock.  In  a  small  run,  ten  to  fifteen  hens 
suffice;  but  when  running  at  large,  from  twenty  to  thirty-five  are  not  too  many, 
depending  on  the  vigour  of  the  breed. 
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(5.)  The  age  of  the  cock ;  when  over  four  years  old,  he  is  no  more  able  to  fertilize 
as  large  a  number  of  hens. 

(6.)  Unhealthy  and  insufficient  food. 

(7)  The  dirty  and  unhealthy  state  of  poultry-house  and  yard. 

These  are  the  commonest  reasons  for  lack  of  vitality  in  the  eggs. 

In  a  run  which  is  too  damp  or  too  small,  hens  deprived  of  green  plants  and  insects 
will  lay  eggs  many  of  them  clear,  even  if  mated  with  a  strong  male  bird,  beci^use  with- 
out being  apparently  sick  they  are  not  by  any  means  in  robust  health. 

Mortality  in  the  Shell. — Many  breeders,  especially  beginners,  lay  down  this  as 
a  principle.  The  egg  is  fertilized,  therefore  it  will  hatch.  This  is  a  great  mistake.  As 
a  rule,  for  those  who  are  hatching  their  eggs  artificially  they  often  think  that  the  incu- 
bator is  at  fault.  No  doubt,  in  many  cases,  the  fault  is  with  the  incubator ;  but  some- 
times the  fault  is  with  the  breeder. 

There  are  indeed  several  causes  of  the  mortality  in  the  shell.  One  as  already  ex- 
plained is  in  the  way  of  testing  the  eggs ;  but  the  chief  one  and  the  most  serious,  is  the 
weakness  of  the  germ,  a  result  of  th6  poor  care  taken  of  the  breeders.  This  is  an  essen- 
tial point. 

The  percentage  of  weak  germs  in  the  shell  is  especially  high  in  the  eggs  of  birds 
that  have  a  limited  run.  If  well  fertilized  eggs  are  wanted,  the  food  of  the  layers  must 
be  of  good  quality.  t)uring  the  breeding  season,  it  is  better  to  reduce  considerably  the 
soft  rations  and  to  feed  good  grain,  preferably  a  mixture  of-  wheats  buckwheat  and  oats. 

Mouldy  or  fermented  grain  may  be  a  direct  cause  of  disease  of  the  intestines  of 
fowls,  which  may  then  be  communicated  to  the  egg. 

Scrubby,  weak  or  sickly  stock  is  what  gives  the  largest  percentage  of  mortality  in 
the  shell. 

Can  the  Sex  of  the  Chick  be  Fobetold  1 — We  are  some  times  asked  :  *  Please 
send  me  eggs  of  such  and  such  a  shape,  for  I  want  to  raise  only  cockerels,  or  only 
pullets.' 

It  is  impossible  to  foretell  the  sex  of  a  chick  not  yet  hatched,  though  certain  circum- 
stances may  affect  the  production  of  a  large  number  of  birds  of  either  sex. 

Eggs  collected  in  the  early  part  of  the  season  have  usually  given  more  males  than 
females ;  also,  when  a  cock  had  only  a  very  limited  number  of  hens  to  fertilize.  The 
reason  is  that  the  cock  in  spring  is  in  his  full  vigor,  but  becomes  less  vigorous  as  the 
season  advances. 

If  the  male  parent  is  old  and  the  females  young  more  hens  than  cocks  will  be  had ; 
the  contrary  is  true  if  the  cock  is  young  and  the  hens  old. 

As  to  the  shape  of  the  egg  it  varies  according  to  the  age  of  the  layers ;  thus,  the 
eggs  of  pullets  are  smaller  and  more  pointed  than  those  of  old  hens. 

Long  and  pointed  eggs  do  not  give  any  more  males  than  round  ones. 

Some  say  that  an  egg  produces  a  cock  if  its  crown  or  air  space  is  horizontal ;  a  hen 
if  it  is  oblique,  that  is,  slanting.     In  our  experience  we  have  not  found  such  results. 


HOW   LONG   does  THE   EFFECT  OF  FERTILIZATION   LAST. 

Two  interesting  experiments,  particulars  of  which  are  given  in  the  two  following 
tables,  were  made  at  the  conclusion  of  the  breeding  season  last  summer.  The  objects 
aimed  at  were  : — 

1.  To  find  out  how  long  after  the  removal  of  the  male  bird  from  the  breeding  stock 
was  fertilization  strong  enough  to  hatch  out  a  healthy  chicken. 

2.  How  long  after  the  removal  of  the  male  bird  could  the  effect  of  fertilization  be 
traced  ? 

The  questions  are  answered  by  the  results  in  the  following  tests  8  and  9. 


45 

Test  No.  8. — With  seven  Barred  P.  ]<ock  hens  from  which  the  male  hird  was 
separated  on  June  29,  1904.  On  the  same  day  eggs  were  put  into  an  incubator  and 
thereafter,  fr(»n  time  to  time  daring  twenty  days.     Details  are  : — 


Date. 

No.  of  days  male 
bird  separated 
from  hens. 

i 

o 

Clear  eggs. 
Isttest. 

• 

1 
& 

s 

Chickens  hatch- 
ed out. 

• 
Remarks. 

1904. 

June      29. 

II          90. . 

July         1.. 

2.. 

3.. 

4.. 

5.. 

6.. 

It           7.. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

3 

1 
3 
3 
2 
2 
3 
1 
1 
I 
1 

1 

1 
1 
1 
1 
1 
1 
1 

•      • 

1 

•  ■     ■ 
■  ■     • 
•  •  •  • 

1 

m           •           •     • 

•     •     • 

■           ■     •     « 

•     •           •     ■     • 

1 

•  •  •  •  • 

2 
2 
1 
1 
2 

Strong  chicken. 

No  results  from  this  egg  as  it  was  dear. 

Strong  chicken. 

11 
Weak  chicken. 
Healthy  chicken. 

II 
Egg  without  germ ;  no  result. 
Germ  dead  from  weahness. 

8.. 
1.           9.. 

....^.     ..... 

Efl^  not  fertilized  ;  no  result. 
Chicken  partly  developed  ;  dead^from  weakness. 
No  eggs  laid  this  day. 

Chicken  dead  in  shell  evidently  from  weakness. 
Egg  without  germ  ;  no  result 
No  egg  laid  this  day. 
Eggs  without  germs  ;  no  results. 
II                      II 

II                                                 •! 

No  eggs  laid  this  day. 
Eggs  without  germs ;  no  results. 
It                      If 

10.. 

11.. 
II          12.. 

1 
1 

•» 

4* 
1 

2 

1 

■■'2 

1 
2 

•         •    ft    • 

•    «    « 

1       

13.. 
14.. 
15. . 
16. . 
II          17.. 

•    ■    ■                »    •    •    • 
•     •■••>                           • 
■           •          ••               ■•■•• 
•     *••          ■•■•■■• 

18.. 
11          19.. 

1 
1 
1 

1 
1 

1 

•      •      •             a       • 

ft  •          ft 



1.          20.. 

•    •     •    ■ 

M                                              II 

31 

18 

2 

2 

9 
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Test  No.  9. — With  five  White  Leghorn  hens.  Cock  bird  separated  from  hens  on 
June  23,  1904.  Eggs  put  into  incubator  five  days  later  and  thereafter  for  twenty  days. 
Details  are  as  follows : — 


Date. 

No.  of  days  male 
bird  separated 
from  hens. 

* 

s 

o 
6 

1 

3    2 

1 

1 

Chickens  hatch- 
ed out. 

Remarks. 

1904. 
June      28.. 

II  ^        29. . 

II              oO.  . 

July         I . . 

2.. 
».. 

4.. 

11           6.. 

5 

6 

7 

8 

9 

10 

11 

12 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

4 

3 
4 

2 

3 
2 

3 

1 

2 
2 

1 
2 

•  •  •  • 

2 

1 
1 

1 

■  •  • 

■  ■  •  • 

•  ■  •  ■ 

1 



•  •      ■  •  ■ 

2 

1 
3 

1 

3 

2 

1 

Strong  chickens.    Eggs  laid  5  days  after  removal  of 

male  bird  from  hens. 
Strong  chicken. 
Strong,  healthy  chickens.    Male  bird  away  from 

hens  seven  days. 
Strong,  healthy  chick.     Male  \Ard  away  from  hens 

eight  days. 
Chickens  weak  ;  had  to  be  helped  out  of  shells. 
Fairly  strong  and  healthy.    Male  bird  away  from 

hens  ten  days. 
Weak  and  infirm.    Male  bird  away  from  hens  eleven 

days. 
Egg  without  germ.    No  eggs  with  germs  after  this 

date. 
Eggs  without  germ. 
II 
II 
II 
No  eggs  laid  this  day. 
II 

2 

1 

2 
2 

1 
2 

•  •  •  * 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 

•       •  ■ 

•  ■  ■  ■ 
•      « 

•  •••■« 

•  •  •  •  • 

12. . 
13.. 
14.. 
15. 

1 

1 
1 
I 
3 
I 
3 

i 
I 
1 
1 

3 
1 
3 

■      •     ■            • 

•     •     • 

>     • 
•  •  •      ■  ■ 

•  •«••■ 

■  ■•••■ 

•  •  «   ■ 

•  ■  •  • 

•  •       •   ■    ■ 

■  •  ■  ■  • 

No  germ  in  egg. 
It 
II 
II 

1«.. 
17.. 
18.. 

•  .     .     • 

•  •          m 
•     •                 • 

It 

II 

40 

25 

1 

1 

13 

It  is  interesting  to  note  the  result  of  the  two  tests.  In  the  first  test,  No.  8,  fertili 
zation  was  strong  enough  in  6  eggs.laid  on  the  5th  day,  after  removal  of  the  male  bird 
from  the  breeding  pen,  to  hatch  out  two  healthy  chickens.  The  last  trace  of  fertilization 
is  found  in  an  egg  laid  eleven  days  after  removal  of  the  male  bird.  Examination  of 
this  egg,  in  course  of  incubution,  showed  a  fairly  well  developed  chicken  dead  in  the 
shell.  It  had  evidently  died  in.  progress  of  development  from  weak  germination.  No 
further  evidence  of  fertilization  was  found  in  this  t^t 

In  the  second  case,  test  No.  9,  strong  chickeris  are  hatched  from  eggs  laid  on  the 
eighth  day  after  removal  of  the  male  bird  and  fairly  strong  and  healthy  chick  from  eggs 
laid  on  the  tenth  day  after  separation.  From  the  three  eggs  laid  on  the  eleventh  day 
after  separation  a  weak  and  infirm  chicken  was  hatched.  After  this  there  was  no  trace 
of  fertilization. 

Another  interesting  result  which  made  itself  evident  was  the  comparative  unim- 
paired condition  of  the  unfertilized  eggs  at  the  conclusion  of  the  21  days'  tests.  These 
unfertilized  eggs  were  taken  from  the  incubator  on  the  22nd  day,  after  they  were  put 
into  the  machine.  During  that  time  they  were  subject  to  the  ordinary  temperature  of 
103  degrees  of  heat  usually  maintained  for  the  hatching  of  chickens  from  fertilized 
eggs.  On  examination,  these  unfertilized  eggs  were  found  to  be  in  as  equally  good  con- 
dition and  flavour — if  not  better  in  some  instances — than  the  majority  of  midsum- 
mer eggs.  This  strongly  emphasizes  the  advice  so  frequently  given  in  previous  reports 
and  repeated  in  a  previous  page  of  this  one — *  that  farmers  should  make  it  a  rule  to 
keep  no  male  bird  with  the  hens  which  lay  the  eggs  to  be  taken  to  market,  or  sold  to 
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store  or  middleman.'  This  experience  in  relation  to  the  superior  keeping  qualities  of 
unfertilized  eggs  is  by  no  means  a  new  one  in  our  department  On  the  occasion  of  the 
two  tests  described  above  there  was  good  opportunity  for  extended  and  correct  examin- 
ation, and  the  results  which  were  so  evident  in  so  many  cases,  not  only  go  to  prove  the 
correctness  of  previous  advice,  but  should  be  a  useful  warning  to  all  who  are  desirous  of 
obtaining  the  highest  price  '  for  the  strictly  new  laid  egg  with  favour  intact,'  more  par- 
ticularly in  summer  time  when  conditioned  for  germ  development  are  so  favourable. 

Time  required /or  FeriilizcUion, — A  question  which  has,  no  doubt,  some  importance 
in  hatching  eggs  is  to  know  the  time  required  after  mating  for  fertilization.  Experi 
ments  made  during  the  spring  of  1905,  in  this  connection,  showed  that  in  each  case 
eggs  laid  forty  hours  after  mating  were  perfectly  fertilized.  The  chickens  hatched  from 
such  eggs  were  always  as  strong  as  those  from  eggs  laid  a  longer  time  after  the  first 
mating. 

How  many  Hens  $hotUd  be  cUlotoed  to  one  Cock? — Another  important  question  is 
the  number  of  hens  to  be  allowed  to  one  cock  in  order  to  obtain  eggs  satisfactorily  fer-* 
tilized.  No  figure  can  be  set  for  all  cases  ;  but  a  sure  fact  is  that  the  closer  the  confine- 
ment of  the  breeding  stock,  the  less  satisfactory  will  be  the  result.  On  the  contrary,  a 
large  and  free  run  in  the  open  air  promotes  the  generative  power  more  probably  in  the 
male  than  in  the  female.  The  same  is  true  of  birds  kept  in  warm  winter  quarters, 
with  little  exercise  and  without  fresh  air.  On  the  contrary,  those  kept  in  a  cold,  well 
ventilated  building,  and  constantly  active,  scratching  for  their  food,  will  produce  a 
larger  proportion  of  well  fertilized  eggs. 

As  a  rule,  a  cock  which  has  attained  the  standard  weight  of  his  breed  and  has  an 
unlimited  run,  may  be  safely  given  from  twenty  to  thirty-five  hens ;  while  in  a  small 
run,  half  of  this  number  would  be  sufficient.  In  confirmation  of  these  facts,  there  are 
instances  which  hare  recently  been  brought  to  my  attention  by  outside  breeders.  In 
the  first  case,  one  cock  which  was  kept  with  twelve  hens  all  winter  in  a  heated  house, 
with  but  little  space  and  exercise,  and  confined  during  the  whole  time  of  breeding.  Out 
of  forty-eight  eggs  set  in  the  incubator  on  March  21,  1905,  twenty-eight  were  Ciear  and 
only  twenty  fertilized ;  of  the  Matter  ten  liatched,  the  others  died  during  the  incubation 
or  at  the  pipping  stage. 

In  another  case,  one  cock  with  forty-five  hens,  kept  in  a  very  cold  house  (so  cold 
that  several  of  the  hens  were  frozen),  tiJking  much  exercise  and  in  the  fresh  air,  in  the 
scratching  pen  and  running  at  large  during  the  breeding  season.  Out  of  one  hundred 
and  fifty-six  eggs  set  in  the  incubator  at  the  same  date,  one  hundred  and  fifteen  were 
fertilized,  and  ninety-four  chickens  hatched.     The  food  was  alike  in  both  cases. 

In  another  incubation,  one  month  later,  on  April  20,  1905,  fn>m  the  same  fowls, 
out  of  two  hundred  and  four  eggs,  sixty  were  clear,  one  hundred  and  six  hatched,  seven 
died  before  the  period  of  hatching,  and  thirty-one  died  in  the  shell. 

These  results  serve  to  show  that  a  cock  at  liberty  has  not  too  many  with  about 
thirty  hens. 

Suipention  oj  Life  in  Chicka  during  Incubation, — M.  Bouchut,  of  the  Paris  Acad- 
emy of  Sciences,  used  some  eggs  in  incubation  to  show  that  the  entire  cessation  of  the 
beating  of  the  heart  does  not  take  place  dven  when  there  seems  to  be  a  cessation  of  life. 
In  such  cases  there  is  merely  a  decrease  in  the  number  and  the  energy  of  the  pulsations. 

''  If  hen  eggs,'  M.  Bouchut  says,  "are  remov>  d  from  an  incubator  or  from  under  a 
sitter  after  three  days  of  incubation,  the  pulsations  of  the  heart  are  seen  to  become 
slower  in  the  egg  and  finally  become  so  rare  that  it  m*ght  be  believed  that  they  have 
altogether  stopped,  and  as  if  life  had  left  the  embryo.  The  heart  ceases  beating  utually 
after  the  twenty  fourth  hour  from  the  cooling.  If  then  the  egg  is  placed  in  luke  warm 
water  the  heart  begins  again  to  beat." 

I  have  myself  observed  tho'  same  phenomenon  ;  but,  instead  of  plunging  the  egg  in 
lukewarm  water,  I  placed  it  again  under  the  sitter  or  in  the  machine. 

In  experiments  conducted  some  years  ago,  during  the  month  of  May,  I  found  that 
a  setting  of  thirteen  eggs,  placed  under  a  hen,  were  after  six  days  of  incubation  left  to 
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themselves  for  thii-ty  hours  and  cooled ;  they  were  theo  placed  again  under  auother 
sitter,  when  ten  strong  chicks  hatched  on  the  twenty-second  day  of  incubation. 

On  a  second  occasion,  on  the  eighth  day  of  iacubation  the  lamp  of  the  incubator 
was  lefb  out  for  thirty-six  hours,  when  the  temperature  was  raised  again  to  the  usual 
[loiat  (103  degrees  F.).  The  hatching  took  place  in  a  satisfactory  manner,  and  the 
result  was  just  as  good  as  in  ordinary  canes ;  the  only  difference  was  the  loss  of  one  day 
in  incubation. 

These  facts  show  that,  if  similar  accidents  happen  during  incubatioQ,  there  is  no 
cause  for  excessive  alarm,  nor  should  the  eggs  be  rejected  as  of  no  value  for  furUier 
incubation. 

FocLTRT  Raising. 

Land  for  Raising  Ckiekens. — The  gro:  nd  may  vary  in  size,  according  to  the  number 
of  birds  to  be  raised,  but  it  must  be  spacious  and  well  fenced  in. 

It  is  desirable  ihat  the  soil  be  of  a  sandy  nature,  but  any  sort  of  soil  will  serve  the 
purpose  provided  it  is  not  marshy. 

An  orchard  makes  the  most  suitable  ground,  because  the  four  chief  requirements 
are  always  met  there  ;  space,  shade,  grass  and  insects.  Whatever  be  the  ground,  if 
there  are  no  shrubs,  some  should  be  planted,  so  that  the  chickens  may  find  shade  when 
they  feel  the  need  of  it 


Care  of  the  Brooding  Hen. — When  the  chicks  are  hatched,  they  are  conv^ed  with 
the  mother  hen  to  a  coop  set  on  the  grass.  The  hen  is  first  placed  in  her  compartiuent 
(Fig.  39),  then  the  chicks  are  gently  put  under  her.  The  mash  must  be  placed  quite 
close  to  the  hen,  so  that  she  need  not  get  up  to  eat  it. 

Unless  it  is  very  hot  weather,  the  chicks"will  remun  nearly  the  whole  time  under 
the  mother. 

Food,  warmth,  and  cleanliaess  are  the  essential  conditions  in  the  raising  of 
chickens. 

For  the  first  two  weeks,  the  mother  must  be  kept  shut  in  under  coop  and  run 
(Fie.  40.)  In  this  way  the  chicks  can  come  out  and  eat,  and  run  about  on  IJie  grass  or 
go  bock  when  they  wish  to  warm  themselves  under  their  mother. 

Brooder  or  Artificial  Mother, — The  brooder  is  an  apparatus  destined  ta  replace  the 
mother  hen  in  the  rearing  of  the  chicks.  The  modem  brooders  are  nearly  all  well 
adapted  for  the  purpose ;  therefore,  in  raising  chickens  on  a  large  scale,  success  is  much 
more  certain  by  the  use  of  such  brooder  than  by  using  hens. 

A  brooder  is  a  large  square  box  divided  into  two  compartments,  at  one  end  is  an 
artificial  mother.  The  floor  is  covered  with  a  thin  layer  of  sand  or  fine  straw.  The 
chicks  receive  the  heat  from  the  upper  part  of  the  apparatus  which  is  made  of  galvanized 

The  site  and  shape  of  the  brooder  and  of  the  heating  apparatna  may  be  varied  aa 
desired. 
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Dariag  the  first  days  the  inside  temperature  of  the  brooder  must  be  maintained 
between  65  and  90  degrees  F.,  and  gradually  reduced  as  the  chickens  grow  aad  thrive. 
The  brooder  must  be  cleaned  every  morning. 

When  the  weather  is  warm  and  the  chicks  begin  to  get  their  feathers,  that  is,  when 
about  four  or  five  weeks  old,  it  is  no  more  necessaiy  to  heat  the  brooder  with  the  lamp, 
the  animal  heat  is  sufficient. 

Care  ofth«  Chicks.— Dtiriog  the  first  twenty-four  or  thirty  hours  they  should  not 
receive  any  food  and  no  water  to  drink  for  the  first  three  days,  these  are  two  easential 
conditions  for  their  health.  The  giving  them  rest  is  no  lees  important,  the  chick,  either 
in  the  brooder  or  under  ita  mother,  should  be  resting  at  least  twenty  to  twenty-five 
minutes  of  every  hour  during  the  first  six  or  seven  days.  To  make  the  chicks  r^  in 
the  brooder,  they  most  be  compelled  to  go  into  it,  where  they  are  kept  in  comparative 


Fig.  41. — A  brooder  And  chicken  ran  tor  the  flnt  daji.    Central  Eiperimeiital  Fum,  Ottawa. 

darkness  by  raising  the  door  between  |the  brooder  and  the  scratching  or  feeding  com- 
partment. After  six  or  seven  days  one  boar  of  reat  in  the  forenoon  and  one  in  the 
afternoon  are  sufficient. 

Daring  the  first  days  the  chicks  should  be  taken  out  for  a  short  time  in  a  little 
enclosed  run  (fig.  42.)  A  few  minntee  only  at  first  and  then  again  in  the  same  way  an 
hour  later.  With  a  brooder  resting  on  the  ground  itself,  the  run  can  be  made  without 
any  floor. 

After  the  chicks  have  thus  been  taken  out  a  few  timee^they  will  all  soon  know 
very  well  the  door  of  their  brooder ;  then  a  netting  or  boards  may  be  arranged  around 
the  brooder  (fig.  11)  so  tiut  they  may  benefit  by  running  about  on  the  grass ;  then  the 
most  difficult  port  in  the  raising  will  be  over. 

When  the  feathers  of  the  tails  and  wings  b^n  to  grow,  ttie  chicks  require  more 
care ;  they  most  not  be  left  in  a  damp  place  nor  be  allowed  to  run  about  with  the 
mother  among  grass  covered  with  dew  or  rain ;  they  must  be  taken  in  sooner  than  usual 


Fig.  42. — A  bcDoder  with  ni|i  for  the  first  weeks, 
in  the  evening  and  be  well  fed.     When  the  featJiers  of  the  tail  and  wings  are  banning 
to  show,  the  chicks  are  nearly  safe  ;  they  can  then  be  left  free  in  the  poultry  yard  with 
their  mother  or  their  brooder,  care  being  taken  not  to  leave  them  in  the  rain,  for  rain 
wad  dew  are  always  injurious  to  tbem. 
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It  is  best  to  separate  the  cockerels  from  the  pullets  when  they  are  two  months  to 
two  and  a  half  old. 

Cockerels  destined  to  be  fattened  may  be  kept  in  close  quarters.  Pullets  that  are 
intended  ior  layers,  should  be  kept  in  small  colonies  of  forty  to  fifty  in  each  run  with  a 
little  colony  house  for  protection.     (Fig.  53,  54  and  55). 

Food. — Especially  in  artificial  raising,  a  common  bad  habit  is  to  give  too  much  food 
to  the  chicks,  and  pleasure  is  found  in  seeing  them  with  their  crop  well  filled  up.  This 
is  a  mistake,  a  chick  during  the  first  few  days  needs  much  more  heat  than  food. 

During  this  time,  therefore,  the  chicks  must  receive  as  food  nothing  but  mash  com- 
posed of  hiEurd-boiled  eggs,  bread  crumbs,  (kc,  preferably  soaked  in  milk,  and  well  drained 
by  pressing  in  the  hand.  A  little  later,  add  to  the  mash  oat  meal,  bran,  midlings,  com 
meal  or  cooked  potatoes.  When  the  chicks  are  about  three  weeks  old  a  few  crushed 
wheat  or  com  kernels  are  given,  the  quantity  being  increased  as  they  grow.  In  order 
to  excite  the  appetite  of  all,  the  food  must  be  varied.  When  seven  to  eight  weeks  old, 
they  may  be  fed  twice  a  day,  in  the  morning  and  the  evening,  a  mixture  of  good  grain 
such  as  wheat,  crushed  com,  oats,  buckwheat,  dec.  They  should  be  fed  in  moderate 
quantity  not  more  than  they  can  eat  up  clean.  Whenever  mash  or  grain  is  left  in  the 
little  troughs  or  on  the  feeding  place  half  an  hour  after  the  meal,  it  is  evident  that  too 
much  has  been  given ;  the  ration  must  then  be  reduced. 

Chickena,  like  human  beings,  enjoy  food  varied  from  day  to  day. 

The  food  must  be  given  often  and  little  at  a  time.  Water  must  always  be  fresh 
and  clean.  Food  should  be  given  in  small  fiat  wooden  troughs.  The  most  suitable  are 
provided  with  a  lid  and  pierced  with  side  openings,  so  that  it  is  impossible  for  the 
chickens  to  go  in  and  soil  the  food,  which  at  the  same  time  is  sheltered  from  the  rain. 

Chicks  reared  in  an  enclosed  run  must  be  fed  a  certain  amount  of  animal  and 
vegetable  food,  lime  and  fine  grit. 


FLESHING  CHICKENS  AND  FATTENING  OLD  HENS. 
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SOME   OF  WHICH    WERE   LOOSE   IN    PENS   WITH   LIMITED    RUN   AND   OTHERS   IN   CRATES. 

The  experimental  fleshing  of  chickens  and  fattening  of  old  hens,  during  the  past 
season,  were  conducted  by  our  poultry  department.  Details  are  given  in  following 
pages.  The  terms  *  fleshing '  and  *  fattening '  are  used  with  intent,  for  experience  has 
shown,  that  rations  which  are  calculated  to — and  really  do — go  into  'flesh,'  in  the  case 
of  chickens,  are  frequently  found  in  the  shape  of  *  fat '  in  old  hens.  Experience  has 
also  shown  that  while  flesh  is  desirable,  fat — particularly  that  of  old  hens — is  simply 
waste.  The  accumulation  of  fat  in  old  hens  doubtless  makes  increased  weight  and  may 
mean  a  little  more  money  to  the  seller,  but,  it  is  certainly  loss  to  the  purchaser,  for,  it  is 
of  no  value  to  him  whatever. 

On  the  present  occasion,  hens  of  two  years  of  age  and  chickens  of  two  and  three 
months  old,  were  used. 

The  experimental  fleshing  of  chickens  in  our  department  for  several  years  has 
shown  that  before  the  best  specimens  can  be  produced  the  following  preliminary  condi- 
tions must  be  thoroughly  understood,  viz. : — 

1.  Chickens  intended  for  fleshing  should  be  of  correct  market  types,  such  as  can 
only  come  from  the  utility  breeds.  Hence  the  necessity  of  the  parent  stock  being  of 
proper  breed  and  type.  • 

2.  Chickens  should  be  well  cared  for  and  properly  fed  from  time  of  hatching  unt^ 
put  into  pen  or  crate  for  *  finishing.' 

3.  llie  better  the  condition  of  the  chickens  when  put  into  pen  or  crate  to  flesh  the 
quicker  and  more  complete  will  the  '  finishing '  process  be. 

4.  Chickens  which  have  been  permitted  *•  to  .pick  up.  their  own  living,'  take  more 
food,  a  longer  period  to  flesh,  and  in  the  end  seldom  make  specimens  that  will  bring  the 
highest  price. 

Attention  to  the  foregoing  points  will  certainly  bring  about  the  best  results. 
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In  the  following  experiment  of  Pen  V8.  Crate,  the  chickens  were  in  five  groups  and 
the  hens  in  one. 

Each  chicken  and  hen  had  a  distinguishing  number  on  a  metal  band  round  one  of 
its  l^;s. 

Except  where  described  the  cross-bred  chickens*  were  of  the  ordinary  barn-yard 
type. 

The  birds  were  fed  twice  per  day  and  the  rations  were  made  of  the  consistency  of 
thin  porridge.. 

Details  of  Experiment  in  Fleshing  Chickens  in  Pens  and  Crates.     August  19,  1904. 
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CHICKENS  vs.   HENS  IN  PEN. 
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It 
II 
It 


Groap  No.  6. 
Pen 


It 
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20 
29 
82 
99 
50 

72 
28 
42 

87 


27 
88 
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11 
17 
1 
9 
58 
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Breed. 


B.  P.  Rock. 


0 

Age. 

V 

=3 

Cockerel,  P 
Hen. 
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1 

1 

0  0 

• 

s 

2nd  Week. 

Ji          H 

^      ti  JS      » 

1 

J       0 

w^       0|lJ       0 
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II 
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H 

2 

6    6 

7    2 

7  10 

H 

2 
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H 

2 

li 
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H 

2 

It 
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H 

2 

It 
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5  16 

H 

2 

II 
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H 

2 

li 
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H 

2 

II 
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H 

1 

II 
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H 

1 

II 

4    8 
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5 

4 

4 
4 

4 
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Besulta  of  the  foregoiDg  experiments  permit  of  the  following  deductions : — 

The  pullets  with  one  exception  did  not  make  as  great  gaina  as  cockerels  of  the 
same  age. 

Old  hens  which  are  well  fed  require  no  further  treatment  to  make  them  fit  for 
Icilling. 

The  older  the  hen  the  more  readily  does  she  take  on  fat  rather  than  flesh. 

The  croes-bred  chickens,  although  fed  on  a  more  nutritive  ration,  did  not  make  aa 
much  weight  as  pure  bred  ones. 

The  chickens  which  were  looee  in  their  pens  with  limited  run,  made  slightly 
greater  weight  developments,  at  cheaper  coat,  than  those  in  crates. 

Poultry  Buildiros. 

The  construction  of  poultry  houses  varies  much,  first  as  to  the  materials  used,  then 
as  to  their  size,  shape  and  arrangement.  For  a  farm  poultry  house,  the  arrangements 
and  plans  contained  in  this  buUetin  may  not  always  be  convenient  to  follow,  but  the 
general  principles  of  their  construction  must  always  be  the  same. 

In  order  that  the  fowls  may  enjoy  the  sunlight,  the  poultry  house  must  have  a 
southerly  exposure.  -  This  point  should  not  be  overlooked,  for  a  proper  exposure  is  as 
necessary  for  the  health  of  tiie  fowls  as  suitable  food. 

Whatever  be  the  shape  dacided  upon,  the  poultry  house  most  always  he  above  the 
level  of  the  ground  in  order  to  avoid  dampness,  which  is  so  tDJnrions  to  poultry. 

It  would  be  impossible  to  keep  hens  in  cleanliness  and  hraJth  on  a  damp  scoL 

The  farm  poultry  house  may  be  built  cheaply  by  using  materials  of  low  value  in 
their  constmotion. 

The  floor  may  be  made  of  cement  with  a  slight  slope,  so  that  it  may  be  easily  wash- 
ed, or  it  may  be  made  of  small  stones  cover  ed  with  sand,  this  latter  being  kept  frequently 
raked.  A  cement  floor  is  more  easily  kept  clean,  if  covered  with  a  thin  layer  of  sand 
or  with  from  four  or  six  inches  of  litter,  it  has  not,  as  some  breeders  assert,  the  fault  of 
being  cold  for  the  feet  of  the  hens.  Besides,  it  has  the  advantage  of  being  proof  against 
vermin. 

Of  all  wooden  floors,  a  tarred  floor  is  best,  made  oi  boards  t^red  on  each  side. 


Fig.  43. 

'"  Qesbral  Manaqbmknt. — The  health  of  the  fowls  should  be  the  flrst'oonsideraHon. 
To  ensure  health  the  house  must  be  well  kept,  clean,  dry  and  well  ventilated,  jflf  these 
essential  points  are  neglected  the  keeping  of  poultry  is  likely  to  result  in  loss.  _  Neglect- 
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ed  hoiuBB  are  aometimea  met  with  where  vermin  Rwarm  and  where  neither  chicks  nor  hens 
can  make  healtiiy  growth. 

Ventilation  must  be  adequate  and  in  proportion  to  the  size  of  the  building  and  the 
number  of  fowls  sleeping  in  the  building.  Each  chamber  must  have  a  system  of  venti- 
lation working  so  as  to  carry  away  all  the  air  rendered  foul  by  breathing. 

These  ventilators  may  be  flues,  self  reflating  window  ventilators  (see  fig.  43),  or 
sliding  panes  at  the  bottom  and  at  the  top  of  the  main  window  sash.  Such  panes 
muat  be  kept  more  or  less  open  acoording  to  the  need  of  ventilation.  In  this  later 
caae  it  is  advisable  to  oover  die  whole  opening  outwardly  with  cheese  oloth  or  canvas  to 
moderate  the  draught  of  the  air  coming  in  through  these  openings. 

The  draught  passing  above  the  beads  of  the  birds  cannot  harm  them.  Whatey^' 
be  the  shape  or  the  plan  adopted,  care  must  be  taken  that  the  temperature  of  the 
poultry  house  be  not  too  high  during  the  coldest  period  of  winter.  The  great  fault  of 
breeders  is  to  heat  the  poultry  house  too  maoh,  with  the  thought  of  increasing  the  pro- 
ductiveness of  their  fowls.  At  the  Central  Experimental  Farm,  the  pullets  (of  general 
utility  type)  kept  last  winter  in  a  cold  house  (fig.  50)  gave  the  beat  results  as  to  fertiliza- 
tion of  eggB  and  vitality  of  germs  in  hatching. 

The  roosts  in  a  poultry  house  should  be  removable ;  also  nests  for  layers  (fig.  43). 

The  roosts  should  be  fiat,  and  never  higher  than  three  feet  from  the  gronnd- 

The  platforms  under  theee,  on  which  the  excrement  falls  (b  fig.  43,  or  a  fig.  45) 
should  be  covered  with  a  thin  layer  of  fine  or  very  dry  sand,  ashes  or  lime,  which  pre- 
vents the  discharges  from  soiling  the  platforms  and  renders  their  removal  easier,  as  it 
absorbs  moisture. 

Each  nest  must  oontun  a  small  quantity  of  very  fine  cut  straw  or  of  oat  cha^  and 
not  of  hay,  to  which  chicken  mites  are  very  partial 

The  poultry  house  should  be  kept  r^;ularly  cleaned,  the  litter  of  straw  renewed  as 
soon  as  it  is  damp  and  cat  up  by  the  scratching  of  the  layers. 

The  inside  walls  should  be  whitewashed  twice  a  year,  as  well  as  the  nests  and  tiio 
roosts.  Besides,  during  the  hot  season  of  the  year,  the  latter  should  be  washed  or 
sprayed  with  coal  oil  at  least  once  a  fortnight ;  in  this  way  chicken  mites  will  be  kept 
away,  or  if  present  destroyed. 

Bktaiu  or  OoNSTRConoN  of  Fodltbt  Hocses. 

The  figures  tToa.  44  and  45  show  plans  of  a  farm  poultry  house  with  cold  scratch- 
ing shed  and  comfortable  roosting  rooms.     No  artificial  heating  is  needed. 


Fig.4<. 


Aeconunodation. — This  poultry  house,  or  rather  this^double  poultry  house,  should 
be  36  feet  in  length  and  10  feet  wide,  outside  measurement,  and  will  accommodate  thirtiy 
birds  each,  allowing  for  each  hen  six  square  feet  of  floor  space,  or  twenty-six  birds  with 
seven  square  feet  for  each. 
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The  beginner  will  find  it  more  convenient  and  profitable  to  keep  only  twenty-six 
birds,  or  even  only  tweaty-three,  having  thus  each  eight  square  feet.  The  hens  need 
ample  space  in  scratching  for  their  food,  and  grain  should  be  fed  to  the  birds  in  this 
way  while  confined  to  the  house. 

The  foundation  must  be  made  with  sills,  preferably  of  cedar,  four  inches  square. 
Por  the  frame,  see  building  material,  page  59. 

Boosting  Booms — The  roosting  rooms  (A  A  fig,  44  and  45)  should  be  8  feet  by  10* 
The  windows  (see  fig.  44)  2^  feet  wide  by  3  feet  10  inches  in  height,  should  be  double  in 
order  to  protect  the  birds  from  cold  and  placed  at  20  inches  from  the  floor,  so  as  to  let 
as  much  light  as  possible  fall  on  the  floor  of  the  poultry  house.  Each  roosting  room 
must  be  provided  with  a  self-regulating  ventilator  (as  shown  in  the  plan  c  c  fig.  44)  also 
an  opening  of  10  inches  by  12  by  which  the  hens  can  pass  from  the  roosting  room  to 
the  scratching  shed  (c  c  fig.  45).  In  winter,  these  openings  must  be  kept  closed  at 
night. 
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Walls — ^The  four  walls  of  the  two  roosting  rooms  should  be  of  studding  with  two 
layers  of  building  paper  one  on  each  side,  then  rough  boards  on  either  side  of  the  stud- 
ding, and  the  outside  joints  should  be  covered  with  battens  of  ^  inch  by  2  inches. 

The  partition  between  each  roosting  pen  may  be  made  of  netting  or  of  cotton ; 
but  care  must  always  be  taken  to  nail  about  two  feet  of  boards  at  the  bottom,  as  well 
as  at  the  door,  in  order  to  prevent  the  birds  from  breaking  through  the  cotton  and 
worrying  each  other. 

JN^ests — In  order  not  to  lose  any  room  on  the  floor,  the  nests  (c  c  c  c  fig.  43)  should 
be  placed  20  inches  above  it,  with  an  entrance  near  the  wall  for  the  layers.  They 
should  be  provided  with  a  door  at  the  back  toward  the  roosting  room  for  the  collection 
of  the  eggs.  They  should  be  about  14  inches  square.  The  platform  and  roosts  (a  a  and 
b  fig  43)  should  be  above  the  nests.  The  windows  should  be  double  to  protect  the  birds 
in  severely  cold  weather. 

During  times  of  great  cold,  in  order  to  give  additional  protection  to  the  birds  during 
the  night,  it  will  be  easy  to  hang  up  a  cotton  cloth  or  some  canvas  in  a  frame  hinged 
so  that  it  can  be  lifted  up  to  the  ceiling  during  the  day. 

Scratching  Sheds-^The  scratching  sheds  should  be  10  feet  by  10,  built  with  scantling 
2x3  covered  outside  with  a  single  layer  of  inch  boards  with  battened  joints  to  corres- 
pond with  the  other  parts.     The  fronts  which  faces  the  south,  should  be  covered  with 
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oiled  cotton  fixed  to  the  studding,  and  in  each  division  there  ahould  be  a  window  3^ 
feet  wide  by  4  feet  10  inches  in  height  (i\ea  fig.  44)  one  foot  above  the  floor.  Below 
the  windows  it  will  be  better  to  line  with  boards  to  give  it  the  oeceaaaiy  strength. 

fioo/"— The  roof  may  be  of  shingles  or  specially  prepared  paper.  If  it  ia  of  paper, 
a  thick  layer  of  tar  shoi^d  be  applied,  and  on  it  while  still  hot  coarse  sand  or  medium 
sized  grit.  A  similar  layer  ahould  be  added  every  second  year.  The  roof  of  the  roosting 
rooms  must,  however,  be  made  of  double  boards  similar  to  the  sides.  The  roof  of  the 
scratching  xheds  should  be  built  with  single  boards. 

Moor — Whatover  material  is  used  for  the  floor  it  must  be  at  least  six  inches  higher 
than  the  surface  of  the  ground  outside.  It  may  be  made  of  small  stavee  covered  with 
from  four  to  five  inches  of  sand,  of  cement  or  of  tarred  wood.  Ko  provision  has  been 
made  for  this  in  the  list  of  material  which  follows  : 

List  of  building  materials  for  the  poultry  house,  10  ft.  by  36  ft     (Fig.  44.) 


2  pieces  4  x  4  x  10  for  end  sills  at  tl6  M 

'   X  4  X  13  for  front  and  hind  sills  at  tl6M.. 


7'  6  in,  for  front  studs  at  |16  M . 

5  for  hind  studs  at  (16  M 

7  for  gable  studs        n        


2  X  3  X   12  for  rafters  m 

2  X  4  X  11  ..  .. 

1,760  feet  rough  1-in.  boards  at  $16  M 

60  pieces  ^-in.  x  2  x   1 2  battens  at  4c.  each . . 

4       .,     2  X   3  x    Srooets 

2  sashes  for  roosting  chamber 

2  double  sashes  for  roosting  chamber 

2  sashes  for  scratching  shed 

6  squaree,  roofing  paper . . 

2  paper  rolls 

Sundries,  nails,  hardware,  &c . . 


2  00 


26  26 

2  40 

0  26 

1  80 
1  80 

3  60 
9  25 
1  40 

4  26 


Labour  for  lOdaysat  $2. 50perday..  26  00 


or  $2.33  per  running  foot  (floor  not  included). 


Fig.  46.— Hw  Sinf^  Ponltiy  House. 


The  Single  Poultry  fottM.— {Fig.  46)  is  12  feet  wide  by  15  long,  7}  feet  high  in 
front  and  6  at  the  back.     This  building  has  no  separate  scratching  absA. 

The  tdze  inside  is  11  feet  by  14,  a  space  saSoient  for  22  hens,  allowing  them  seven 
square  feet  for  each,  or  for  26  nens,    with  six  square  feet  for  each. 

As  in  the  plan  (Fig.  44)  this  poultry  bouse  is  built  on  scantling. 

The  roofs,  walls  and  windows  are  double,  built  in  the  same  way  aa  the  roosting 
rooms  AA  of  the  plan  No.  45. 

The  platform  supporting  the  rooets  (Fig.  46)  must  be  1 1  feet  in  lengUi  by  2  ft.  8  in. 
in  width  and  20  in.  above  the  fioor  ;  the  roosts  (bb  Fig.  46)  6  in.  hig;her,  and  2}  in 
wide  by  2  in.  tiiick. 


The  neete  (Fig.  47),  five  in  number  for  heavy  breeds,  must  be  placed  20  in.  above 
the  floor  and  fastened  to  the  wall  (s  Fig.  46)  by  means  of  a  wooden  damp  (Kg.  49.) 
Both  nests  and  roosts  must  be  movable. 


By  the  side  of  the  roosts  there  should  be  a  compartment  three  feet  square  (o  Fig 
46)  for  the  male  bird  which  must  be  removed  from  the  layers  as  aooa  as  Uie  breeding 
season  is  over.  The  windows  are  4  feet  by  5.  The  ventilation  is  provided  for  by  two 
openings  in  the  window,  one  at  the  top  the  other  at  the  bottom,  by  means  of  two  sliding 
panes  (dd  Fig,  46).  These  openings  must  be  covered  outside  with  cotton  cloth  or 
canvas. 


Zjbt  of  BniLOitio  Matbrials  fob  Pooltbt  Hodsk  12   x    IS  ft. — Fio.  46. 

2piece84  x  4  x   12  end  sills  &t  $16  M 1^       ,    .. 

2      It      4  X  4  X   15  front  and  hind  bUU  at  116  M. 

6      II      2  X  3  X  7i  Btads  at  |16  M 

6       ..      2x3x6 


=  3x7 
1  3  X  6 
:  3  X  15 

.  15 


5  30 


2      ..      2  X  3  X  12 

7      .1      2  X  4  X  17  raftera 

1,260  feet  rough  boarda  at  |15  M .'.  .  18  75 

45  pieces  ^  x  2  inch  battens,  4c 1  60 

1  double  window 1  90 

2^  sqaarea  roofing  paper 4  16 

Sundriee,  naiL",  &c 2  45 

labour,  6}  days  at  $2.50  per  day 16  76 


Total. 


.t     62  : 


or  $3.46  per  ranning  foot  ^floor  not  included). 


Jig.  sa 
Fig.  60. — A  double  poultry  house  with  its  runs.    Cenbtd  Experimental  Farm,  Ottawa 

The  Povitry  House  (fig.  60)  measures  12  feet  in  width  bj  40  in  length ;  it  is  5} 
feet  high  in  front  and  7  at  Uie  back,  with  a  passage  3  feet  wide  behind  the  two  rooetiog 
rooms  (a  fig.  61).  It  will  accommodate  32  bens  on  each  aide,  allowing  6  square  feet  to 
each,  or  28  hens  with  7  square  feet. 


a.               - 

f 
C 

1' 

r.   -i 1 

C===i 

r^ r-^ ,.J=^ 

Fig.  SI.— GroDDd  Flan  of  PooltiT  Hodm  Fig.  SO. 
Boosting  Roome  and  Seratehing  Sheds. — The  two  roosting  rooms  (J>b  fig.  51)  are  8 
feet  wide  by  9^  feet  long,  inside  measurement,  and  are  divided  in  the  same  way  as  those 
of  poultry  house,  fig.  44,  page  57. 
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The  Bcratehing  sbeda  (cc  fig.  Bl)  are  10  feet  by  1 2  onteide.  The  four  waits  of  the 
two  roostiDg  rooms  and  those  of  the  Bcratching  sheds  are  built  in  the  same  maiiDer  as 
those  of  plan  (fig.  44),  excepting  the  front  part,  that  towards  the  south,  which  is  covered 
with  one  ply  of  rough  boards  with  battens.  There  is  a  window  in  each  scratching  shed 
{dd  fig.  51)  of  3  feet  8  inches  by  5J  feet,  hung  by  means  of  hinges  so  as  to  open  inward. 
Those  of  the  roosting  rooms  (ee  fig.  51)  should  he  double  and  2J  feet  by  3  feet  10  inches. 
There  must  also  be  pravided  a  frame  coveied  with  wire  netting  to  fit  into  the  window 
frame  to  prevent  tlie  birds  from  getting  out  when  the  window  is  opened. 

Two  other  small  windows  {//  fig.  51)  of  IJ  feet  by  2  should  be  placed  in  the 
passage  way  on  the  north  side  of  the  roosting  rooms. 

The  doora  (jj  fig.  51)  2J  feet  by  6J  at  each  end  of  the  passage,  are  to  reach  each 
scratching  shed  and  another  of  the  same  size  in  the  middle  ai  the  poultry  house  on  the 
Borth  side  for  entering  the  building. 

An  opening  (gg  fig.  51)  of  10  inches  by  14  between  each  scratching  shed  and 
roosting  room  to  allow  ibe  fowls  to  pass  from  one  to  the  other.  Another  of  the  same 
size  opening  into  the  outside  runs  should  be  on  the  front  of  each  scratching  shed  (hh 
fig.  61).  Theee  openiogs  must  be  provided  with  sliding  doOrs  so  that  they  may  beclgaed 
if  required. 


The  roofing  may  be  of  shingles  or  of  tarred  paper  prepared  for  that  purpose,  as  de- 
scribed for  plan  (fig.  44).  The  ceiling  above  the  passage  and  almost  all  of  the  roosting 
rooms  must  be  7  feet  above  the  floor,  so  as  to  leave  a  little  loft  above  the  roosting  rooms 
for  straw  for  litter. 

The  nests  (fig  52  and  53)  are  about  14  inches  square  and  20  inches  above  the  floor. 
The  platform  (a  fig.  52)  3  feet  wide  by  7  feet  6  inches  long,  the  rooete  (b  fig.  52)  of  the 
same  length  and  22  inches  by  2. 

For  heavy  breeds,  in  oixler  to  enable  the  birds  to  reach  the  roost  more  easily,  a 
board  (c  fig.  52)  to  serve  as  a  step  should  be  fastened  by  means  of  hinges  either  to  the 
partition  wall  or  to  the  platform.  . 


The  doon  (bb  fig.  53)  are  provided  to  render  easy  the  cleaning  from  the  passage  of 
the  platforms  and  (co  fig.  53)  for  the  collection  of  the  eggs.  The  trough  (d  fig.  63  is 
placed  6  inches  above  the  floor. 


Pig.  68. 

Aceeuoriet^-Etich  pen  must  be  provided  with  the  following  accessories  :  1st,  a 
drinking  fountain  placed  from  4  to  5  inches  above  the  floor  ;  2nd,  a  small  box  nailed  to 
the  wall  about  5  inches  above  the  floor  to  contain  grit,  lime,  <tc.  ;  3rd,  a  trough  for  the 
mash  placed  about  the  same  height ;  4th,  if  the  floor  is  of  cement  or  wood,  a  dnst  box 
filled  with  dry  sand  placed  on  the  floor  in  such  position  as  to  receive  the  sunlight. 


LiH  of  Building  MaUrialtJor  Poultry  House  12  z  ^.OfeeL  (Fig.  SO.) 

2  pieces  4  x  4  x  12  end  sills $16  M  )^    ^^  ^ 

6       ■•     4  y  4  X    14  front  and  hind  uills 

14      "2x3x7  hind  studsi 

14       "     2  X  3  X  5i  front     "    

6       "     2  X  S  X   12  end       " 


2,000  feet  rough  boaids  at tl6  M 

64pieceBi  x   2  x   12  battens. 4c  each 

21       "     2  X  4  X  11  raftere «t$16M( 


:   12.. 


12       " 

6  squares  paper tl.8S 

2  rolls  building  paper 

Sundries,  bardware,  &c 

labour  at  $2.50  per  day,  ISJ  days 


1.15 
11.10 
1.40 
7.79 
31.30 


Total t«4.75 


T  $2.37  per  current  foot  (floor  not^included). 


The  cost  of  the  building  of  ponltiT  houaee,  Figs.  44,  46  and  60,  may  be  more  or  less 
according  to  the  price  of  materials  and  labour ;  for  many  farmers  may  be  able  to  build 
them  themselves.     In  estimating  for  these  buildings  the  lumber  is  all  used  rough. 

UOTABLB    8HELTEB8. 

Sttch  shelters  may  be  used  not  only  to  house  chickens  from  two  to  two  and  a  half 
months  old  till  fattening  time  or  till  autumn,  but  they  may  also  be  used  with  advantage 
for  birds  intended  for  breeding,  which  it  is  wished  to  keep  away  from  the  winter 
poultry  houses. 

The  shelter,  fig.  54,  is  10 
feet  long  by  7  feet  wide,  5^ 
high  in  front,  above  the  floor, 
2i  at  the  back  ;  and  the  floor 
16  to  18  inches  higher  than 
the  ground,  so  as  to  shelter 
the  birds  under  the  building 
from  raid,  cold  winds  or  a 
hot  sun. 

The   doors,  a,  a,  are    18 

inches  by  3  feet  6  inches ;  b, 

2  feet  3  inches  by  4  feet  2 

inches.     The   opening,  c,  is 

to  let  the  chickens  in  from 

Fig.  54.  .  under  the  shelter. 

It  may  be  built  of  scantling,  2  by  2  inches  and  with  rough  J-inch  boards.     The 

roof  and  floor  must  be  of  1-inch  boards,  and  the  rafters,  2  by  4  inches.     The  roof  may 

be  covered  with  tarred  paper  and  finished  in  the  same  way  as  that  of  poultry  house, 

fig.  44. 

This  shelter  can  house  75  birds  during  the  night.  The  cost  of  materiab  for  such  a 
structure  is  about  $6. 


The  shelter,  fig.  55,  is  6  feet  long,  4^  wide,  4^  high  in  front,  above  the  floor,  3  feet 
4  inches  at  the  back,  built  in  the  same  way  as  the  shelter,  fig.  51  ;  or  it  may  be  covered 
with  cotton  cloth  instead  of  boards.  The  floor  is  14  inches  above  the  ground.  This  will 
house  24  chickens.     The  materials  necessary  for  such  a  building  will  cost  about  f  4. 
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Hie  small  ahelter,  fig.  56,  ma;  be  built  in  the  itune  way  aa  Gg.  54.     This  is  4  feet 

2  inches  long,  2  feet  10  inches  wide,  4  feet  6  iucbee  high  in  front,  above  the  floor,  and 

3  feet  4  inches  at  the  back.     The  floor  is  1 2  inches  above  the  ground.    This  shelter  will 
house  16  chickens.    Boilt  of  lumber,  the  cost  of  the  materials  will  amount  to  about 

l2.eo. 


MOVABLE  POULTRY  HOUSBB. 


Poultry  houses  are  sometimes  huiU  on  rollers  so  that  they  can  be  moved  from  place 
to  place  on  the  farm.  Where  this  can  be  done  conveniently  it  is  a  great  advantage  to 
the  fowls  to  be  put  into  the  fields  after  harvest,  or  into  gardens  or  orchards,  vhere  they 
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pick  up  fallen  grain  which  might  otherwise  be  wasted  and  oonsume  considerable 
quantities  of  insects  and  weed  seeds.  The  fowls  thus  benefit  the  farmer  by  destroying 
noxious  insects  and  by  picking  up  a  large  part  of  their  own  living,  while  a  run  over 
fresh  ground  aud  a  larger  area  promotes  the  growth  and  vigour  of  the  flock. 


•ipte 


^^^Such  a  poultry  house  will  be  useful  to  amateur  poultry  breeders  who  have  not  much 
space  available ;  it  can  be  conveniently  placed  in  a  yard,  a  garden  or  an  orchard. 
A  shelter  arranged  under  it  protects  the  fowls  from  the  rain,  the  sun  or  the  wind  ;  iuside 
are  two  roosts  and  a  nest.  To  make  cleaning  easier,  a  door  may  be  added  at  the  back. 
Tt  should  be  built  with  thin  boards  and  covered  with  either  boards  or  cotton. 


The  Poultry  Ruys. 

The  hen  has  a  wandering  disposition ;  she  needs  exercise.  In  order  to  thrive  she 
must  have  a  certain  liberty,  ground  enough  for  her  to  run  about  while  picking  here  and 
there  such  food  as  is  suited  to  her  taste. 

As  most  farmers  own  extensive  grounds  and  seldom  more  than  one  breed  of  fowls, 
poultry  raising  is  for  them  easy ;  but  such  as  have  to  breed  birds  in  small  runs  and  on 
limited  ground,  will  be  under  greater  disadvantage  and  will  probably  suffer  from  poor  fer- 
tilization and  lack  of  vitality  of  the  germs  in  the  eggs  used  for  hatching.  With  less  than 
a  hundred  square  feet  (ten  feet  by  ten)  of  land  for  each  fowl,  the  soil  would  soon  be 
infected  by  the  droppings,  and  every  particle  of  green  vegetation  would  be  eaten  or 
destroyed.  In  such  case,  the  ground  must  be  purified  by  being  turned  over  every  month 
with  a  spade  especially  during  summer,  as  the  droppings  soon  contaminate  the  soU.  It 
is  advisable  when  turning  the  soil  to  sow  in  it  seed  such  as  barley,  oats,  wheat,  &c.  The 
hens  exercise  themselves  scratching  and  find  the  germinated  seeds  which  they  relish  veiy 
much. 

Such  sanitary  precautions  are  most  important  and  necessary  especially  for  stock 
that  seldom  go  outside  of  the  run. 

To  keep  fowls  in  a  healthy  condition  they  should  have  access  to  green  grass,  which 
they  will  eagerly  consume.  When  the  run  is  large  and  the  grass  well  grown,  the  fowls  do 
not  destroy  it,  and,  their  droppings  scattered  over  a  wide  area  are  not  injurious. 

A  bare  spot  must  always  be  kept,  exposed  to  the  sun  where  sand  will  be  spread, 
where  they  will  go  and  dust  themselves. 

Shrubs  or  trees  should  be  planted  in  the  runs  to  provide  sufficient  shade  for  the 
fowls  during  hot  days.  The  run  should  be  kept  clean  from  straws,  feathers  or  any  other 
rubbish  which  would  interfere  with  the  growth  of  the  grass. 


FENCES. 

It  is  necessary  that  fowls  kept  in  a  small  enclosure  should  be  safely  fenced, 
especialy  where  there  are  several  runs  on  the  same  piece  of  ground. 

Fences  are  often  made  with  boards  or  laths,  eight  or  ten  feet  high,  the  idea  being 
that  this  height  is  necessary,  and  that  this  is  a  good  form  of  enclosure. 

It  is,  however,  more  costly  than  is  necessary,  and  is  sometimes  unsightly,  and  not 
easy  to  keep  in  repair. 

Where  space  is  limited,  more  profit  will  be  found  in  keeping  a  breed  of  quiet 
habits  such  as  one  of  the  general  utility  type.  Tho  breeds  of  a  roving  disposition  (the 
type  for  egg-laying)  will  suit  those  better  who  have  a  fairly  large  ground.  However, 
with  a  very  simple  and  cheap  fencing  (fig.  58  and  59)  any  breed  may  be  kept.  It  may 
be  made  with  netting  or  laths  and  must  be  from  5  to  6  feet  high.     Where  wire  netting 


is  used  the  posts  must  be  about  a  foot  longer,  so  as  to  admit  of  tlie  fastening  of  that  par 
of  the  netting  above  the  cross  bar. 

(l.)  Each  scantling  should  be  U 
feet  long  and  be  held  by  posts  (fig.  59) 
6  or  8  feet  apart,  4  inches  square  or 
round  and  6  feet  long,  sunk  2  feet  down 
into  the  ground. 

(3.)  At  the  bottom,  in  order  to  pro- 
tect the  birds  within  from  the  wind  and 
especially  to  prevent  the  breeding  males 
from  fighting,  the  fence  must  be  boarded 
up  to  not  less  than  20  inches  from  the 
ground  (d  fig.  58). 

(3.)  The  upper  bar  (cc  fig.  58  and 
59)  should  be  10  or  12  inches  lower  than 
the  top  of  the  fence.  Id  this  way  the 
birds  will  not  fly  over  it,  unless  very 
much  frightened,  as  every  time  one  tries 
to  fly  over  a  fence  it  usually  stops  on  ^-  ^  *^S-  "9- 

the  rail  or  upper  bar.  When  it  does  this  it  is  then  unable  to  reach  the  top  of  the  fence 
with  its  feet,  and  will  shortly  fall  back  within  the  ioclosure.  After  a  few  useless 
attemps  it  will  generally  remain  quiet. 


Fig.  90.  How  to  hc^  the  bird  md  the  wing  to  cut  the  fl;-Ieathers. 

It  is  also  very  easy  to  keep  the  most  restless  breeds  and  varieties  in  small  runs  by 
BJiB  of  fences  such  as  those  here  described,  by  cutting  [the  fly-feathers  of  only  one 


wing.  Figure  60  shows  how  to  hold  the  bird  and  the  wing  for  this  operation,  figure  61 
ebowa  the  wing  when  cut,  and  figure  62  the  wing  when  cut  and  cloaed  and  pressed 
against  the  body  of  the  bird.  This  can  be  done  without  any  noticeable  disfiguration  of 
the  wing. 


Enclosure  fob  a  Pooltrt  Housb.— To  provide  fowU  with  the  means  to  take 
ButBcient  exercise  in  the  open  air  during  the  auinmer  tnonths,  and  so  that  they  may 
have  green  grass  so  deeirable  for  their  subsistence,  they  should  when  penned  have  a 
space  of  not  less  than  100  square  feet,  that  is  10  feet  by  10  for  each  fowl.  Each  run 
to  accommodate  comfortably  the  30  hens  that  may  be  housed  in  the  building  shown  on 
figure  44.  should  have  an  area  of  about  3,000  square  feet,  or  say  43  feet  wide  by  63  feet 
long,  including  the  sntall  places  shown  on  each  side  of  the  building  on  figure  45. 

Should  several  such  poultry  houses  be  required,  when  the  fowls  cannot  be  given 
unlimited  run,  it  will  be  better  to  build  them  about  fifty  feet  apart.  Such  a  space 
between  each  building  is  desirable  to  avoid  epidemics  wluch  may  occur,  and  also  to 
provide  a  more  suitable  division  of  the  runs.  If  the  poultry  houses  followed  each 
other  in  a  straight  line  without  any  interspace,  the  runs  would  then  be  too  long  and 
naiTow,  and  with  such  runs  the  hens  do  not  always  care  to  roam  to  the  furthest  end. 


General  Utility  Types  and  Standards  for  Judgino. 

A  general  utility  type  must  possess  the  following  qualities:  excellence  in  egg-laying, 
flesh-producing,  must  be  a  good  sitter,  and  of  a  quiet  disposition.  The  general  charac- 
ters are; — 


Standard  Weight. — Cock,  7  to  9  pounds ;  hens,  6  to  8  pounds. 

Carriage. — Erect,  gentle  and  graceful. 
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Head. — Medium  size,  rather  round  than  long.    Beak  (1) :  Short,  curved,  strong,  yellow 

or  bom  colour.    Comb  (3) :  Medium  size,  single  or  double.    Ey«M :  Large  and  bright. 
Watdea  (4)  :  Medium  siie,  equal,  rounded,  of  a  fine  t«xturfl.     Ear-lobet  (5)  :  Red, 

well  developed  and  even. 
iTaek  (6). — Length  well  proportioned,  moderately  arched  ;  shorter  and  more  compact  in 

the  female. 
Breast  (7). — Bulging,  wide,  deep.     Brea»t-bone  (17) :  Long  and  straight. 
Back  (8). — Broad,  ordinary  length,  concave  in  profile  toward  the  rump ;  less  so  in  the 

female.     Shotdd«ri  ai»d  Saddle  :  Broad. 


1  Beak.  2  Comb.  3  Faoe.  4  Wkttle*.  5RarlobM.  6  Neck.  7  BretuC  8  Back.  SSftddle.  10 Skddle  feathera. 
11  Hickltn.  12  Tail  coverts.  13  Main  tail  [eathera.  14  Win|;-bow  and  winfi-covei^  forming  wing-biiT. 
lGSe<»nd>ri«a;  winff-bay.  16  Frimnriea  or  flight-feathera.  17  Breastbone.  IH  Thigbs.  19  Sbanki  or 
legL    20  Spun.    SI  Toea. 

Bodg.—Broad,  compact,  deep,  rather  long  and  round. 

Wingg  (14,  15,  16). — Medium  length,  well  folded  and  pressed  against  the  body. 
Tail  (11,  IS,  13). — Rather  short  than  long,  carried  high  and  sickles  graceful. 
Legs  (18)' — Short,  thick,  well  apart,  and  thickly  clothed  with  downy  feathers.     Shanke 
(19)  :  Rather  short,  without  feathers,  firm,  of  a.  fine  yellow  or  piukish  white  colour. 
Toes  (21) — Strong,  four  on  each  foot,  straight  and  of  same  colour  as  the  shanks. 
Bony  frame — Medium  size. 
Plumage — Close,  flufiy  and  richly  downy. 
SAtn— Fine,  soft,  yellow,  white  or  pink  colour,  the  last  two  being  preferred. 

The    General    Utility    Types    are :    Plymouth    Rocks,    Orpingtons    Wyandottea, 
Faverollea,  Dorkings  and  other  breeds  or  crosses  close  to  these  types. 


Fowla  ol  this  type  have  a  special  aptitude  for  egg  production,  are  but  little  broody, 
aod  the  flesh  of  some  ia  iiaferior  iu  quality  They  are  of  a  restless  nature.  Their 
general  features  are : 

TVPES   fOK   EOGLAYINO. 


Fig.  64. 

SUmdard  Weight — Cock  :  5^  to  7  pounds.     Hen :  4  to  6  pounds. 

Comb,  Ftxce  and  Wattles  (2,  3,  4) — Bright  red,  an  indication  of  a  good  constitntaon  and 
good  health.     Look  and  carriage  bold. 

Htad-Short,  fine.  £eak  (1) :  Short,  moderately  curved,  yellow,  whit«  or  black.  Fom 
(3) :  Red  and  smooth.  Eye* :  Large,  bright,  red  or  bay-coloured.  Comb  (2)  : 
Single  or  double,  of  medium  size,  without  folds  or  wrinkleB,  te^tture  fine.      WwUlet 

ii)  :  Moderately  losg,  well  rounded,  thin,  less  thick  in  the  female.     £ar-lobe$  (5)  ; 
)ull  white,  soft,  smooth,  round  or  almond-shaped  and  as  well  developed  as  possible- 
Ntck  (G\ — Long,  well  arched  ;  plumage  t'bick,  covering  the  shoulders  well. 
£reatt  (7)— Round,  deep,  full. 
Body — Long,  cone-shaped,  deep  and  plump  in  the  female ;  pelvis  broad  ;  abdomen  large 

and  pendulous,  abundantly  clothei?  with  downy  feathers. 
Plumage — Close,  thick  and  brighl>coloured. 
Bony  Fram» — Rather  small  than  large. 

Back  (8) — Medium  length,  with  short  ooncavitv  down  to  the  tail. 
W\ngs  (U,  15,  16)— Ample  and  well  folded. 

TaU  (11,    13,    13)— Well  feathered  and  raised.     Larger  Siekles  (ll):    Well  arched. 
Covertt  (12)  :  Many  and  silky, 

Iitgt  (16) — Free,  medium  length  and  thickness,  well  apart. 
Shanit  (19) — Rather  long,  without  feathers,  white,  yellow  or  black;    the  last  two 

colours  preferred- 
Tow  (21) — Of  the  same  colour,  straight,  four  in  number  on  each  foot. 
Skin — Soft,  tender,  white  or  pink. 

Tlie  best  laying  breeds  are :  White  !Leghom,  Black  Minorca,  Black  Hamburgh  ; 
other  varieties  of  L^hom  and  other  breeds  or  strains  derived  from  these. 
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GENERAL  TREATMENT  OF  POULTRY,  INCLUDING  DISEASES, 

INJURIES,  &c. 

Diseases  often  come  from  the  poor  constitution  of  the  birds,  but  oftener  yet  from 
the  unclean  and  damp  state  of  the  poultry  liouses  and  of  the  unsanitary  condition  of 
the  soil,  deficient  ventilation  of  the  buildings  and  the  crowding  of  the  birds. 

Prevbntiye  Measures. 

(1)  Site  of  the  Poultry  Hou^e, — Poultry  houses  should  have  a  southerly  exposure  so 
that  the  birds  may  have  the  full  benefit  of  the  sunlight,  for  disease  is  seldom  seen  where 
the  sun  shines.  Poultry  houses  should  also  be  placed  where  they  are  sheltered  from 
north  winds,  which  are  always  injurious. 

(2)  Green  Vegetation, — Fowls  when  penned  up  during  the  summer  should  always 
have  an  abundant  supply  of  green  food. 

(3)  Shade, — Shrubs,  and  also  trees,  should  be  planted  in  poultry  runs  so  as  to  give 
sufficient  shade  to  the  birds  during  the  very  hot  days  of  summer.  Fowls  should  go  to 
the  poultry  house  only  to  lay  and  to  roost. 

(4)  Clecmliness, — At  least  twice  a  year  roosts  and  walls  should  be  whitewashed ; 
this  is  the  best  means  to  destroy  the  parasites,  which  in  spite  of  all  cleanings  are  apt  to 
infest  the  stock  and  building. 

The  soil  in  the  runs  should  also  be  turned  over  from  time  to  time  to  bury  the 
excrement  deposited  on  it. 

Eqo  Bound. — ^This  trouble  is  frequently  the  result  of  too  much  crowding,  or  of  feeding 
grain  exclusively,  which  causes  an  inflammation  of  the  oviduct.  The  lack  of  lime  in  the 
food  may  also  result  in  the  breaking  of  the  eggs  in  the  oviduct ;  the  preventive  measures 
are  of  very  easy  application. 

SymptomB.-^The  bird  is  distressed,  has  a  capricious  appetite,  curves  its  back  and 
remains  standing  or  lying  on  its  belly,  which  soon  swells  ;  diarrhoea  sets  in ;  finally  after 
four  or  five  days  the  bird  dies ;  it  is  found  on  its  back,  the  feathers  of  the  abdomen  and 
of  the  rump  ruffled.  Already  before  death,  it  may  be  seen  that  the  skin  of  the  belly  and 
around  the  anus  is  red,  swollen,  distended  and  sore ;  sometimes  even  by  inserting  a 
finger  in  the  anus  the  stopped  egg  or  eggs  may  be  felt. 

Treatment. — ^In  the  first  place  give  the  bird  a  teaspoonful  of  castor  oil,  and,  if  there 
is  no  passage  of  the  egg,  give  through  the  anus  an  injection  of  sweet  oil,  followed,  if 
need  be,  by  an  application  of  belladonna  ointment.  The  diet  must  be  very  cooling, 
composed  of  herbs,  lettuce  and  dampened  bran ;  the  bird  should  be  kept  quiet  in  a  small 
enclosure. 

Freshly  laid  Eggs  with  stale  taste. — This  trouble  occurs  sometimes  with 
excessively  fat  hens ;  when  the  egg  cannot  pass  freely  through  the  oviduct,  which  is  almost 
obstructed  with  fat,  it  is  retained  in  this  organ  sometimes  for  two  or  three  days,  and,  if 
it  is  fertilized,  the  animal  heat  is  sufficient  to  start  decomposition.  At  that  stage  only 
the  yolk  is  formed  ;  then,  when  the  yolk  becomes  surrounded  with  white  and  later  with 
the  shell,  and  is  finally  laid,  though  freshly  laid,  it  has  a  stale  taste. 

As  a  preventive  treatment,  lessen  the  ration  and  remove  the  male  bird  from  the 
layers. 

Hernia  op  the  Oviduct — Another  afiection,  which  has  the  same  causes  as  that  of 
6gg  bound  ;  is  a  hernia  of  the  oviduct  due  to  catarrh  ;  the  abdomen  becomes  swollen 
and  hard  posteriorly.  The  skin  of  the  belly  is  stretched,  hot  and  shining.  A  mucous 
discharge  which  spreads  and  dries  up  around  the  rump,  is  an  accompaniment  of  this 
disease  ;  the  irritation  is  strong  enough  to  bring  about  the  falling  of  the  feathers. 
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Nymptoms.— The  hena  drag  their  body  on  the  ground;  they  eat  and  lay  pretty  well' 
but  appear  aictly  among  the  others. 

TrefUmeTU.—lt  is  rather  difficult  to  cure  this  affection ;  but  the  effects  may  be  cor- 
rected by  a  cooling  diet  and  by  the  application  round  the  rump  of  a  pomatam  composed 
of  5  parts  of  aweet  almond  oil  and  26  parts  of  glycerin  ;  this  mixtare  ie  brought  to  a 
lukewarm  temperature,  when  6  part>s  of  powdered  starch  ia  to  be  added. 

Apoplexy. — A  rather  common  disease  in  all  classes  of  poultry  when  kept  closely 
penned  and  hberally  fed  ;   due  to  a  congestion  of  the  brain. 

Symplomt.^-lhe  eyee  of  the  bird  are  dull,  its  head  hangs  down,  the  wings  drag 
behind  ;  a  drivel  runs  from  the  beak,  the  comb  becomes  purple  and  black,  the  neck 
becomes  stiff  and  when  unrelieved  the  disease  grows  worse  until  the  bird  falls  down  and 

TVeatment. — In  the  iirst  place,  the  bird  should  be  bled,  either  on  the  comb  by  means 
of  a  needle,  or  by  cutting  off  a  nail  of  each  foot  near  its  base,  or,  in  the  case  of  web- 
footed  birds,  by  opening  a  vein  in  the  webs  of  the  feet ;  the  treatment  is  completed  by 
drenching  the  tiead  from  time  te  time  with  cold  water  until  the  disease  abates. 

For  a  few  days,  feed  the  bird  with  dampened  bran  and  skim  milk. 

Qapbs. — This  disease  is  dae  to  the  presence  in  the  bronchial  tubes  of  very  thin 
thread-like  worms. 

Symptom*. — As  the  disease  increases,  the  bird  becomes  feeble,  its  appetite  becomes 
less,  there  is  coughing,  ruffling  of  the  feathers  and  increasing  emaciation.  Breaking  is 
heavy  and  becomes  more  and  more  laborious,  till  death  comes  from  choking  after  two  or 
three  days. 

TreatmnrU. — This  consists  in  fumigating  twice  a  day  with  tar,  camphor  or  tobacco. 
The  material  chosen  is  placed  on  a  vessel  containing  live  coals  ;  t^en  t^  vapours  that 
rise  are  concentrated  in  a  tight  fumigating  apparatus  (see  fig.  65),  ''ach  fumigation  must 
last  from  twelve  to  fifteen  minutes ;  they  must  be  continued  until  all  the  symptoms 
disappear. 


Some  writers  recommend  mixing  ground  garlic  in  the  mash  ;  tonics  are  also 
recommended. 

Cholsra — Fowl  cholera  is  one  of  the  most  contagious  diseases  ;  it  is  caused  by  the 
presence  in  the  blood  of  a  special  infective  microbe.  The  disease  is  very  rapid  in  its 
progress  and  is  nearly  always  fatal. 

Symptomt.  —  Tha  bird  affected  has  its  feathers  rufiled,  its  wings  low,  is  dejected, 
and  appears  to  be  very  thirsty.     The  discharges  are  always  foamy  or  glistening. 

Treatment. — All  treatments  for  this  disease  tried  have  so  far  failed.  As  soon  aa 
the  disease  breaks  out  in  a  poultry  yard,  the  healthier  birds  should  at  once  be  removed 
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The  poultry  house  must  be  disinfected,  the  walls,  floor,  roosts,  and  all  the  utensils  used 
by  the  birds  must  be  washed  with  milk  of  lime.  The  diet  during  the  epidemic  should 
be  composed  of  vegetables  to  which  bran  is  added. 

DiPTHEBiA. — ^This  disease  spreads  rapidly,  and  if  not  checked  kills  in  two  to  four 
days  all  the  birds  affected.  There  should  be  no  hesitation  to  kill  and  bury  or  bum  the 
diseased  hens,  if  they  are  not  of  high  value  ;  for  diptheria  alone  i?  enough  to  destroy 
the  largest  and  most  thriving  flock. 

Symptwns, — When  the  sick  bird  is  examined,  it  is  easily  seen  that  the  beak  and 
the  tongue  are  becoming  coated  with  whitish,  more  or  less  thick,  false  membranes,  that 
the  nostrils  are  stopped  up  with  a  mucous  secretion  ;  breathing  is  laborious,  the  bird  is 
drowsy,  its  feathers  ruffled  and  its  gait  tottering. 

TrecUment. — Smear  the  beak  and  throat  with  a  feather  dipped  in  a  mixture  of 
vinegar,  one  part,  and  ordinary  honey,  two  parts,  brought  to  a  gentle  heat  to  facilitate 
their  thorough  mixing. 

Another  treatment  is  as  follows :  Remove  the  above-mentioned  false  membranes 
with  a  damp  and  lukewarm  sponge,  dry  the  sores  with  the  same  sponge  and  bum  them 
with  a  small  silver  nitrate  pencil ;  when  new  false  membranes  form,  smear  the  beak  and 
throat  with  a  solution  of  Carle  Seiler's  tablets,*  one  tablet  dissolved  in  two  ounces  of 
water.     Repeat  every  other  day,  one  day  burning,  the  next  smearing. 

The  diseased  birds  must  be  removed  from  the  flock,  the  water  and  litter  changed 
and  the  poultry  house  disinfected. 

AXiBMiA — ^This  disease  attacks  all  poultry  birds  ;  it  is  due  to  bad  sanitary  condi- 
tions and  bad  feeding. 

Symptoms, — Loss  of  appetite,  general  emaciation,  excessive  prostration,  paleness  of 
the  comb  and  presence  of  pastules  on  the  head  or  the  throat  wattles. 

7}reatmAnL — ^The  treatment  consists  in  keeping  the  poultry  house  quite  clean, 
protecting  the  fowls  -from  the  weather,  giving  nourishing  food  and  removing  the  weak 
ones  from  the  flock. 

Constipation — ^This  is  rather  a  frequent  ailment  in  poultry,  caused  sometimes  by  a 
too  liberal  feeding  of  such  food  as  oats,  buckwheat,  &c. 

Sitting  hens  and  good  laying  hens  often  suffer  from  it. 

Symptoms. — The  bird  makes  efforts  to  discharge  its  droppings,  which  are  drier  and 
harder  than  in  normal  conditions,  forming  round,  chalky  masses.  This  trouble  is  some- 
times accompanied  by  depression  and  loss  of  appetite. 

Treatment. — The  treatment  consists  in  giving  laxative  food,  such  as  green  vegetables 
mixed  with  bran.  A  spoonful  of  olive  oil  two  or  three  days  in  succession  has  an  excel- 
lent effect.  It  is  advisable  for  geese  to  administer  five  or  six  grammes  of  sulphate  of 
soda  in  a  tablespoonful  of  water. 

DiARRH(EA  IN  YouNO  CHICKENS — There  are  two  kinds  of  diarrhoea — bilious 
diarrhcea,  which  often  spreads  rapidly,  and  chalky  diarrhoea. 

The  causes  of  bilious  diarrhoea  are :  Damp  soil  or  a  damp  poultry  house  and  unsuit- 
able food. 

Symptoms. — Green,  almost  liquid  droppings. 

Treatment. — Taken  in  time,  diarrhcea  is  easily  checked  by  a  change  in  the  diet,  by 
giving  heating  grains — such  as  ground  oats  and  buckwheat — a  mash  composed  of  hard- 
boiled  eggs  finely  minced,  cooked  rice  and  cut  and  cooked  vegetables.     A  little  powdered 

*  Carle  Seller's  tablets  are  made  as  follows:  Take  sodium  bicarbonate,  sodium  borate  and  sodium 
chloride,  of  each,  60  grains  ;  sodium  benzoate,  4  flTftins  ;  sodium  salicylate,  4  grains ;  oil  of  eucalyptus,  2 
drops ;  thymol,  2  grs.;  menthol,  1  gr.;  oil  of  wintergreen,  1  drop.    Mix  and  make  12  tablets. 
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sulphate  of  iron  (green  vitriol)  completes  the  treatment ;  about  half  of  a  small  tea- 
spoonful  in  a  quart  of  water.  Allow  the  affected  birds  to  drink  freely  of  this.  The 
sick  birds  must,  of  course,  be  kept  in  a  healthy  and  dry  place,  and  should,  if  practicable, 
be  kept  apart  from  the  other  chicks. 

Chalky  Diabrhcea. — Is  very  common  among  chickens,  especially  where  they  are 
produced  on  a  large  scale,  and  where  sanitary  conditions  are  neglected. 

Symptoms. — The  chief  characteristic  of  this  disease  is  that  the  droppings  have  a 
chalk-Hke  appearance,  and  by  hardening  they  finally  obstruct  the  passage  and  cause 
inflammation. 

Treaiment, — ^The  remedy  for  this  disease  is  rice  water  to  which  some  sulphate  of 
iron  is  added,  about  half  a  small  teaspoonful  to  a  quart  of  water.  Feed  also  a  mash 
such  as  is  recommended  for  bilious  diarrhoea,  viz.,  hard-boiled  eggs,  cooked  rice  and 
vegetables. 

Another  remedy  recommended  is  rice,  10  grammes ;  sta.rch,  20  grammes ;  laudanum, 
20  drops ;  water,  1  quart.  The  rice  is  boiled  in  water,  the  liquid  is  poured  off  on  the 
starch  already  mixed  with  a  little  cold  water,  and  the  laudanum  is  added. 

The  obstruction  of  the  anus  in  chickens  may  be  released  with  a  little  brush  soaked 
with  lukewarm  sweet  oil. 

Bumble-foot — This  is  a  swelling  caused  by  a  sprain  often  brought  about  when 
alighting  from  roosts  that  are  too  high  above  the  floor. 

Treatment, — The  remedy  consists  in  making  with  a  scalpel,  provided  matter  is 
formed,  a  cross-shaped  opening  under  the  foot  or  between  the  toes,  pressing  the  pus  out, 
washing  the  wound  frequently  with  warm  water  so  as  to  keep  it  thoroughly  clean.  The 
sick  bird  must  also  be  kept  on  a  soft  bed  in  a  restricted  space  without  roost  until  the 
cure  is  complete. 

Fracture. — Fractures  are  detected  by^the] difficulty  of  movement  of  the  injured  limb 
and  pain. 

They  heal  naturally  if  the  bones  are  properly  kept  in  place. 

Treatment, — The  parts  are  kept  in  their  place  by  means  of  one  or  two  pieces  of 
goose  quill  split  lengthwise  or  a  few  splinters  of  thin  cardboard  applied  on  the  broken 
bone  and  tied  securely  with  thread.  The  limb  will  usually  be  healed  in  a  fortnight. 
The  injured  bird  should  be  kept  apart  in  a  quiet  place. 

Scaly  Legs. — This  is  an  unsightly  condition  of  the  legs]  and  toes  of  fowls.  It  is 
caused  by  damp  and  filthy  quarters.  '    ^ 

Syfnptoms, — The  legs  and  feet  are  covered  with  grayish  spots,  which  widen, 
forming  rounded  scales  ;  these  become  raised  and  bleeding  ensues ;  the  birds  walk  and 
stand  with  difficulty. 

Treatment, — Rubbing  with  pure  coal  oil  every  two  or  three  days. 

Weak  Bones  op  Young  Chickens. — This  affects  particularly  Tchickens  raised  in 
captivity ;  those  running  at  large  rarely  suffer  from  it. 

Although  receiving  abundant  and  easily  digested  food,  the  bony  frame  of  chicks 
raised  in  captivity  does  not  always  develop  properly  when  the  food  is  deficient  in  phos- 
phates ;  they  make  too  much  flesh  in  proportion  to  the  bone  formed,  and  these,  being 
too  weak,  bend  under  the  weight  of  flesh  which  they  bear. 

The  general  weakness  affects  not  only  the  feet  and  legs,  it  is  often  seen  elsewhere, 
in  humpbacks,  curved  breastbones,  &c. 

Such  imperfections  may  be  prevented  by  mixing  with  the  mash  for  the  chicks  a 
small  quantity  of  bones  finely  ground.  Increase  the  quantity  given  gradually  as  the 
chickens  grow. 
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Inflammation  of  thb  Intestinks. — This  iuflamation  is  usually  associated  with 
diarrhcea  or  dysentery  and  usually  affects  full  grown  birds. 

Symptoms, — The  bird  is  moping,  scarcely  eats,  the  feathers  are  ruffled,  and  the 
wings  droop  ;  the  foeces  emit  an  unpleasant  odour. 

TrecUmeftit. — Taken  early,  the  disease  is  treated  with  laxative  drinks,  healthy  and 
cooling  food.  Milk  in  which  is  dissolved  a  small  quantity  of  Epsom  salts  (sulphate  of 
magnesia)  a  teaspoonful  to  a  pint  of  water,  a  little  bicarbonate  of  soda  (baking  soda) 
mixed  in  the  same  proportion  may  be  given  twice  or  three  times  a  day.  The  sick  birds 
should  be  isolated. 

Ego  Eating. — The  chief  causes  are  the  want  of  limy  matter  in  the  food,  close  con- 
finement^ lack  of  exercise,  and  nests  too  much  exposed  to  light.  This  habit  is  also 
sometimes  induced  when  eggs  are  laid  without  shell  or  with  very  thin  shells  and  broken 
in  the  nests. 

Treatm^enL — Give  the  layers  plenty  of  exercise,  fresh  air  and  food  proper  for  egg* 
making,  see  also  that  they  have  dark  nests. 

Moult. — This  critical  period  when  the  feathers  are  renewed  is  generally  in  July  and 
August.  Some  hens  lose  their  feathers  very  slowly,  taking  several  weeks,  others  moult 
in  four  or  five  days.  The  latter  are  to  be  specially  watched.  This  crisis  is  sometimes 
checked  by  certain  conditions  of  cold  and  damp  weather,  in  such  instances  the  new 
feathers  remain  for  a  longer  or  shorter  time  within  their  cases,  giving  the  birds  a  very 
odd  and  stunted  appearance.  Excellent  results  are  obtained  by  the  use  of  stimulating 
food,  such  as  a  few  hemp  seeds,  meat  scrape,  crushed  green  bones  or  animal  food  mixed 
with  bran.     The  birds  must  be  kept  in  warm  and  dry  quarters. 

Ophthalmia. — Inflammation  of  the  eyes;  filthy  and  damp  poultry  houses  are 
generally  the  causes  of  this  disease.  It  is  often  complicated  with  diphtheria.  It  is 
then  contagious. 

Symptoms. — The  bird  carries  its  head  low,  ruffles  its  feathers  and  loses  its  appetite, 
the  mucous  membrane  of  the  eye  is  red  and  swollen  ;  the  eyes  water  more  or  less. 

TreatmBfit. — A  cure  may  be  effected  in  the  beginning  by  simply  bathing  the  eyes 
of  the  affected  bird  with  a  solution  of  five  parts  of  sulphate  of  copper  (bluestone)  in  a 
hundred  parts  of  water.     The  food  must  be  warm  mash,  milk  and  vegetable   in  plenty. 

i 

Impaction  of  thk  Crop. — This  trouble  often  occurs  in  hens  too  voraciou  or  when 
the  diet  is  changed  and  the  birds  eat  too  freely  of  it. 

Symptoms, — The  food  accumulates  in  the  crop,  forming  a  hard  mass  which  distends 
its  membranous  walls. 

Treatment. — A  dessert-spoonful  of  olive  oil  often  brings  back  a  normal  state  of 
things.  When  the  obstruction  is  more  obstinate  the  bird  is  made  to  swallow  a  small 
quantity  of  moderately  warm  milk  ;  then  an  effort  is  made  by  working  the  crop  to  bring 
up  the  mass  of  food.  Half  a  teaspoonful  of  bicarbonate  of  soda  is  administered  dissolved 
in  about  a  tablespoonful  of  water  which  often  succeeds  in  causing  the  food  to  be  thrown 
up.  If  these  remedies  fail  resource  may  be  had  to  surgical  treatment.  In  that  case 
the  food  is  extracted  by  means  of  an  incision  in  the  crop,  the  feathers  on  the  upper  right 
hand  side  of  the  crop  must  be  first  plucked  off.  An  incision  about  an  inch  in  length  is 
then  made  through  the  skin  and  membrane  of  the  crop,  this  makes  it  very  easy  to 
remove  all  the  food,  a  suture  is  then  made,  preferably  with  silk  thread,  from  inside  out- 
ward, and  the  seam  is  smeared  with  a  little  lard.  The  wound  heals  in  eight  or  ten 
days,  during  iB^hich  mash  should  be  fed  in  small  quantities. 

POULTRY — 6 
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FsATHEB-EATiNa . — ^When  this  t  ikes  place  the  hens  pick  and  eat  the  fnathers  from 
other  birds,  especially  the  pin  feathers  that  are  iillod  with  blood.     It  is  due  to  over- 
crowding, to  confiaement,  lack  of  exercise  and  wanj;  of  animal  and  fresh  vegetable  food. 

TrecUmerU. — Nothing  further  is  necessary  than  to  give  the  hens  space,  employment, 
some  form  of  lime,  animal  food  and  fresh  vegetables.     Tlie  habit  is  successfully  and 
immediately  controlled  by  a  small  wire  fixed  to  the  beak  and  the  nostrils.     These  wires 
are  sold  by  dealers  in  poultry  supplies. 

Wounds. — Wounds  are  usually  not  dangerous  and  heal  up  of  themselves.  The 
healing  is  hastened  by  suitable  binding  and  washing  the  part  once  or  twice  a  day  with 
water. 

Bboodiness. — The  irresistible  desire ]to  sit  that  takes  possession  of  some  hens  may 
almost  be  called  a  disease. 

TreatmerU, — When  it  is  wished  to  make  hens  get  over  their  desire  to  sit,  they  should 
be  shut  up  in  a  cool,  dark,  quiet  place  and  left  for  two  days  without  food  ;  they  are 
griven  only  water,  which  will  cool  down  the  nervous  fever  by  which  they  are  affected.  It 
is  advisable  to  give  then  afterwards  only  a  small  quantity  of  grain  every  morning, 
increasing  it  until  they  take  their  usual  amount  of  food.  After  five  or  six  days,  they 
are  placed  with  tHe  other  hens,  and  about  ten  days  later  they  resume  their  laying. 

The  following  is  another  very  simple  means  to  break  up  broodiness  in  a  hen.  Tie 
the  legs  together,  and  leave  the  hens  eithor  in  the  poultry  house  or  in  a  shed  without 
feeding.  This  is  an  expeditious  method  which  gives  very  little  trouble.  Several  breed- 
ers practice  it  successfully. 

Fall  of  the  Bbotum. — ^Often  mistaken  for  hernia  of  the  oviduct.  The  commonest 
cause  is  a  protracted  constipation. 

S^mplonu, — ^The  rectum  protrudes  as  a  soft  and  half  globular  tumour  of  a  bluish 
red  colour. 

Treatment. — Give  very  cooling  food  ;  it  is  sometimes  necessary  to  wash  the  pro  - 
truding  part  with  tepid  water  and  to  force  it  gently  in  its  place.  The  sick  bird  must  be 
kept  closely  confined  to  keep  it  quiet,  as  for  instance  in  a  box,  in  a  dark  and  very  dry 
place.     After  a  few  days  if  restored  it  can  be  replaced  with  the  others. 

Tuberculosis. — ^This  disease,  which  is  regarded  as  incurable,  sometimes  affects  the 
different  classes  of  poultry :  fowls,  turkeys,  ducks,  <fec. 

Symptoms. — ^There  are  no  special  symptoms  by  which  the  presence  of  this  disease 
can  be  ascertained.  It  is  a  slow  disease  which  causes  wasting ;  the  birds  often  become 
lame  or  dropsical. 

This  disease  is  thought  to  be  transmissible  from  man  to  poultry,  and  it  is  quite 
possible  this  may  be  correct,  the  infection  being  communicated  by  the  spitting  of  con- 
sumptive people  about, the  poultry  buildings  or  yards. 

Scurf. — A  skin  disease  which  causes  the  feathers  to  dry  up  and  fall. 

Treatment. — Wash  the  parts  affected  with  soap  and  water  to  which  a  little  perline 
is  added,  after  cleansing  it  this  way  and  as  soon  as  the  feathers  are  dry  apply  a  little 
gray  ointment  on  the  skin  of  the  cleansed  parts. 

Worms. — The  diseases  due  to  the  presence  of  parastic  worms  in  the  intestines  are 
rather  difficult  to  determine.  The  parasites  may  be  communicated  to  healthy  fowls 
from  the  droppings  of  diseased  ones  scattered  on  tne  ground. 

Symptoms. — Fowls  when  affected  become  more  or  less  rapidly  emaciated,  weak, 
and  suffer  from  diarrhoea. 
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TrecUment. — Vermifuge  powders  should  be  administered,  worm  seed,  areca  nut, 
kamala.  Anyone  of  these  powders  may  be  mixed  with  wetted  grain,  to  which  they  will 
then  adhere.  The  dose  should  be  according  to  the  size  of  the  bird,  from  2  to  8  grains, 
repeated  several  days  in  succession.  Salycilic  acid  should  be  added  to  the  drinking 
water  at  the  rate  of  80  grains  to  a  quart.  In  the  diseases  produced  by  intestinal  para- 
sites a  thorough  disinfection  of  the  chicken  runs,  pens,  &c.,  should  be  systematically 
carried  out.  Creolin  is  a  cheap  and  very  effective  parasiticide  and  should  be  used  in  the 
strength  of  creoline  2  parts,  water  100  parts,  to  be  sprinkled  over  the  premises  at 
frequent  intervals.     The  droppings  from  pens  should  be  collected  and  destroyed. 

Lice. — The  presence  of  lice  is  frequently  the  result  of  the  filthy  state  of  the  poultry 
house.  When  a  fowl  is  infested  it  may  be  relieved  in  two  ways :  (1)  By  applying  on 
the  skin  a  little  blue  ointment,  the  size  of  a  barley  com,  divided  into  three  or  four  parts 
under  the  rump,  the  wings  and  the  fluff.  As  a  rule  two  applications  per  year  are 
sufficient,  one  in  the  autumn,  another  in  the  spring.  (2)  In  the  evening  the  fowl  is  ' 
taken  from  the  roost  and  held  by  the  legs,  head  downward,  when  a  few  pinches  of  insect 
powder  are  thrown  under  the  wings,  under  the  rump,  on  the  back  and  on  the  head. 
When  this  is  done  the  bird  is  quietly  replaced  upon  its  roost.  Lice  may  be  largely 
prevented  by  placing  in  the  poultry  houses  or  the  yards  boxes  of  dry  sand  or  earth  in 
which  the  fowls  can  dust  themselves. 

Mites — These  parasites  which  are  especially  to  be  feared  in  warm  or  stormy 
weather,  must  be  watched  with  greatest  attention ;  for  they  are  among  the  dangerous 
enemies  of  fowls.  It  is  wise  to  take  preventive  measures  against  them.  Besides  the 
usual  precautions  of  cleanliness,  sprinkle  the  roosts,  joints,  openings  and  covers  with 
coal  oil  about  every  fortnight  in  summer  and  twice  during  the  winter.  If  a  poultry 
house  is  infested,  it  is  easily  seen  by  the  following  indications  : — (I)  When  the  hand  is 
passed  under  the  roosts,  large  numbers  of  red  mites  are  found  there ;  (2)  A  blow  with 
a  hammer  on  the  joints,  openings  or  corners,  especially  near  the  roosts,  will  bring  out 
large  numbers  of  mites,  which  will  be  easily  seen.  In  such  cases  : — (1)  Clean  the  room 
and  bum  the  litter.  (2)  Sprinkle  coal  oil  on  the  places  above  mentioned.  The  follow- 
ing day  thoroughly  whitewash  with  strong  milk  of  lime.  To  make  the  whitewash 
adhere,  add  about  two  to  three  handfuls  of  coarse  salt  to  a  pailful  of  the  whitewash. 
Two  days  later,  hammer  again  on  the  infested  spots,  when  if  any  mites  fall  they  will  be 
easily  seen  creeping  about  on  the  whitewash ;  then  the  application  of  coal  oil  must  be 
repeated. 

Variola. — This  most  contagious  disease  is  also  called  chicken  pox. 

Symptoms. — The  wings  and  tail  of  the  bird  are  drooping,  the  skin  is  hot  and  red 
the  back  is  rounded ;  the  bird  refuses  all  food  and  breathes  with  difficulty. 

The  first  days  of  the  appearance  of  the  symptoms,  pustules  form  on  the  neck,  the 
head,  &c.,  they  dry  up  into  crusts  of  a  more  or  less  bright  colour. 

Treatment, — As  soon  as  the  disease  appears,  the  affected  birds  must  be  isolated  and 
the  building  disinfected.  An  application  should  be  madd  (and,  as  a  rule,  on^  is  enough) 
with  a  feather  dipped  in  the  following  mixture  : 

Kerosene  (coal  oil) 1  liquid  ounce. 

Cedar  oil, 1  " 

Vaselin 2  ounces. 

Powdered  sulphate  of  copper 1       ** 

Carbolic  acid 10  drops. 

The  crust  which  forms  after  the  application,  need  cause  no  anxiety ;  it  will  fall  off 
of  itself.  The  treatment  is  to  be  supplemented  by  a  diet  composed  of  cogked  and 
strengthening  food,  with  rice  water  to  check  diarrhoea. 
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To  the  Honourable  % 

The  Minister  of  Agriculture. 

Sib, — I  beg  to  submit  herewith,  for  your  approval  Bulletin  No.  55  of  the  Experi- 
mental Farm  series,  which  has  been  prepared  by  the  Cerealist,  Dr.  C.  E.  Saunders  and 
myself.  There  are  presented  in  this  publication  the  results  of  a  large  number  of  experi- 
ments, which  ha^e  been  conducted  at  all  the  experimental  farms  in  your  Department 
during  the  season  of  1006,  with  spring  wheat,  durum  or  macaroni  wheat)  emmer  and 
spelt,  oats,  barley,  pease,  Indian  com,  turnips,  mangels,  carrots,  sugar  beets  and 
potatoes,  in  plots  of  uniform  size,  and  with  the  crops  grown  under  fairly  uniform  con- 
ditions. The  average  results  are  also  given  of  the  tests  for  the  past  Ifve  years  of  those 
varieties  which  have  been  long  under  triaL 

These  test  plots  are  conducted  with  the  object  of  gaining  information  as  to  the 
relative  productiveness  of  the  different  sorts  and  their  earliness  in  ripening.  The 
returns  show  much  variation  in  the  weight  of  the  crops  grown  and  point  to  the  import- 
ance of  care  in  the  choice  of  varieties  of  seed  for  sowing.  It  is  hoped  that  these  results 
giving  the  experience  gained  under  some  of  the  more  important  climatic  variations 
found  in  the  country,  will  prove  useful  to  farmers  in  every  part  of  Canada. 

I  have  the  honour  to  be, 

Your  obedient  servant^ 

WM.  SAUNDERS, 
Director  of  Experimental  Farme, 
Ottawa,  November  16th  1906, 


BESULTS  OBTAINED 

FBOH   TBIAL   PLOTS  OF 


GRilN,  fOlER  CORN,  FIELD  ROOIS  ii  POIlfOKS 


By  William  Saunders,  C.M.G.,  LL.D.,  F.R.S.C.,  F.L.S.,  &c. 

Director  of  Experimental  Farms 

AND  Chas.  K  Saunders,  B.A.,  Ph.D.,  Cerealist 

During  the  past  twelve  years  experiments  have  been  condacted  on  uniform  trial 
plots  at  each  of  the  Dominion  Experimental  Farms  for  the  purpose  of  gaining  informa- 
tion as  to  the  most  productive  and  earliest  ripening  varieties  of  grain,  fodder  corn,  field 
roots  and  potatoes.  In  arranging  for  these  plots  the  same  varieties  have  been  sown  at 
each  of  the  farms,  the  seed  being  supplied  at  the  outset  from  a  common  stock.  In  each 
case  the  seed  has  been  sown  early,  and,  as  a  rule,  all  the  different  sorts  of  the  same 
crop  have'  been  sown  on  the  same  day  or  at  most  within  two  or  three  days  so  as  to  give 
to  all  an  even  start.  The  land  chosen  each  year  for  these  plots  has  been  as  nearly 
uniform  in  character  as  could  be  found  and  before  sowing  has  been  brought  into  a  good 
condition  of  tilth.  In  this  bulletin  which  is  the  twelfth  of  the  series,  the  results  of  the 
experiments  are  presented  in  the  same  form  as  that  of  last  year,  giving  special  promi- 
nence to  the  average  yield  of  each  variety  for  the  past  five  years,  as  being  the  more 
trustworthy  basis  from  which  to  draw  conclusions,  and  relegating  the  figures  obtained 
in  the  current  year  to  a  subordinate  place. 

The  varieties  are  therefore  placed  in  the  tables  in  the  order  of  their  average  yield 
for  the  last  five  years.  Those  which  have  only  been  grown  for  shorter  periods  are 
placed  in  a  separate  group.  While  a  five-year  period  is  undoubtedly  rather  short,  it 
seems  undesirable  to  lengthen  it,  since  by  so  doing  all  recently  introduced  varieties 
would  be  kept  too  long  from  taking  their  place  in  the  tables  with  the  older  sorts. 

The  averages  of  the  returns  from  all  the  experimental  farmsi,  which  in  past  issues 
of  this  bulletin  have  been  published  in  special  tables,  are  omitted  this  year.  It  has 
}yeen  thought  unnecessary  to  continue  the  publication  of  them  since  they  have  been 
given  for  so  many  years  and  are  of  value  rather  from  a  statistical  than  a  purely  agricul- 
tural point  of  view. 

» 

At  the  Central  Experimental  Farm  at  Ottawa,  nearly  all  sorts  of  cereals  have 
yielded  well  during  1906,  especially  those  which  mature  early.  Owing  to  the  uuusually 
dry  weather  in  midsummer  some  of  the  later  ripening  sorts  gave  less  than  an  average 
yield.     The  crops  of  pease  have  been  below  the  average.     Indian  corn  has  given  good 
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returns  in  the  fields  but  it  has  fallen  off  considerably  in  the  plots  owing  to  unsuitability 
in  the  soil  for  a  hot  dry  season.  Turnips  have  given  about  half  the  usual  yield,  while 
other  field  roots  have  given  almost  average  crops.  Dry  weather  reduced  the  potato 
xrop  to  less  than  half  of  an  average  yield  and  the  tubers  are  small. 

At  Nappan,  the  spring  season  was  unfavourable,  and  owing  to  the  ground  being 
cold  and  wet,  seeding  was  much  delayed.  The  very  hot  weather  which  prevailed  later 
in  the  year  was  favourable  for  Indian  com,  but  hurried  the  ripening  of  the  gram  so 
that  the  crops  have  been  below  the  average.  The  root  crops  also  in  consequence  of 
protracted  dry  weather  in  the  autumn  have  been  much  lighter  than  usual. 

At  Brandon  the  harvest  returns  have  been  very  gratifying,  and  wheats  oats  and 
barley  have  all  given  excellent  crops.  Pease  have  done  unusually  well,  and  the  yields 
of  Indian  com,  field  roots  and  potatoes  have  all  been  good. 

At  Indian  Head  the  crops  of  wheat  and  barley  have  been  very  good,  while  oats 
have  given  phenomenal  yields,  the  37  varieties  under  trial  iu  the  test  plots  having  averaged 
over  105  bushels  per  acre;  potatoes  have  given  a  medium  return,  while  pease,  Indian 
corn  and  field  roots  h^ve  given  crops  below  the  average.  Field  roots  at  Indian  Head 
suffered  much  from  the  attacks  of  cut-worms,  the  carrots  were  entirely  destroyed  by 
them,  and  the  other  field  roots  had  their  first  and  second  sowings  so  injured  that  a  third 
80win<;  was  necessary,  but  this  was  too  late  in  the  season  to  permit  of  the  maturing  of 
an  average  crop. 

At  Agassiz  the  wheat  suffered  again  from  the  depredations  of  the  midge,  Diplosis 
iritici,  which  very  much  reduced  the  crop.  Oats  and  barley  have  given  very  faiit  returns, 
so  also  has  Indian  corn.  Carrots  gave  a  very  heavy  yield,  bnt  the  crops  of  other  field 
roots  were  light. 

The  following  lists  include  only  th(»e  varieties  which  are  being  grown  on  all  the 
Dominion  Experimental  Farms. 

In  computing  the  averages  for  these  tables  the  same  five  years  have  been  used  in 
each  case,  except  in  a  few  instances  where  the  omission  or  failure  of  one  of  the  plots 
made  a  blank  in  the  records  for  that  year.  These  instances  are  marked  with  a  cross  t 
and  the  true  position  in  the  tables  of  the  varieties  so  marked  is  on  this  account  to  be 
regarded  as  somewhat  uncertain. 

Cross-bred  varieties  produced  on  the  experimental  farms  are  marked  with  an 
asterisk. 

SPRING  WHEAT. 

Sixteen  varieties  of  spring  wheat  (exclusive  of  the  durum  or  macaroni  wheats)  have 
been  grown  on  the  uniform  test  plots  at  all  the  Dominion  Experimental  Farms  during  the 
past  season.  The  size  of  the  plots  was  one-fortieth  of  an  acre  at  Ottawa,  Out.,  Nappan, 
N.S.,  and  Agassiz,  B.C.  :  while  at  Brandon,  Man.,  and  Indian  Head,  Sask,  the  plots 
were  each  one-twentieth  of  an  acre.  The  seed  was  sown  at  the  rate  of  one  and  one- 
half  bushels  per  acre.  The  dates  of  sowing  were  as  follows  :  At  Ottawa,  May  Ist  and 
2nd ;  at  Nappan,  May  17th  and  18th;  Brandon,  April  23rd  and  24th,  and  at  Indian 
Head,  April  11th. 

The  yield  is  expressed  in  bushels  per  acre,  the  bushel  of  wheat  being  60  pounds. 
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SPRING  WHEAT. 

CENTRAL  EXPERIMENTAL  FARM,  OTTAWA,  ONT. 


I 


1 

2 
3 

4 
5 
6 
7 
8 
9 
10 
11 


Varieties  tested. 


(For  five  years). 

Preston  • 

Bishop* 

Pringle's  Chaniplain. . 
Herisson  Bearded . , 

Huitm  * 

Colorado 

Laurel  * 

White  Kudsian •  29 

Red  Fern ;  29 

Red  Fife ;  28 


Average 

« 

Average 

days 

Yield  in 

yield. 

matur- 
ing. 

1006. 

Bu.  Lbs. 

Days. 

Bu.  Lbs. 

83  20 

104 

oo   .  . 

81  62 

102 

41  40 

31  48 

106 

33  40 

30  32 

108 

32  40 

30  10 

109 

36  20 

29  52 

105 

40  .. 

29  36 

109 

32  20 

,  29  32 

112 

29  40 

;  29  .. 

108 

24  40 

;  28  28 

111 

29  40 

'  28  .. 

1 

106 

33  40 

£ 
a 

'A 


Varieti^  tested. 


(For  five  years). 

12  White  Fife 

13  Stanley* 

14  Haynes'  Blue  Stem— 
(Minn.  169) 

(For  less  than  5  years). 

(2 


Hungarian*  White 

^ears) 

Riga*(l  year) 


Average 
yield. 


Bu.  Lbs. 


27 
26 


20 
16 


25      8 


36    20 


Average 
days 

matur- 
ing. 


Days. 

Ill 
106 

112 


102 


Yield  in 
1906. 


Bu.Lb8. 

25    40 
29    .. 


25 


37 
32 


40 
20 


The  average  crop  of  the  sixteen  varieties  of  spring  wheat  tested  on  the  Central 
Experimental  Farm  at  Ottawa  in  1906  was  32  bushels  38  lbs.  per  acre. 

EXPERIMENTAL  FARM.  NAPPAN.  N.a 


a 


1 
2 
8 
4 
6 
6 
7 
8 
9 
10 


Varieties  tested. 


(For  five  years). 

Red  Fife 

White  Fife 

Preston* 

Ck>lorado 

Laurel* 

White  Russian. ...... 

Pringle's  Champlain. . 

Stanley  * 

Red  Fern 

Huron  * 


Average 

C 

Average 

days 

Field  in 

£ 

yield. 

matur- 

1906. 

a 

ing. 

^ 

Bu.  Lbs. 

Days. 

Bn.Lbs. 

34  16 

112 

S3  20 

11 

33  48 

114 

32  .. 

12 

32  40 

111 

28  .. 

13 

32  .. 

110 

30  40 

.^1  40 

116 

26  40 

31  12 

105 

31  20 

30  52 

110 

27  20 

30   4 

113 

30  .. 

29  36 

112 

34  .. 

29  16 

111 

27  20 

Varieties  tested. 


Average 
yield. 


(For  five  years). 

Haynes'  Blue  Stem. . . 

Percy* 

Herisson  Bearded  . . . 

(For  less  fchan  5  yean). 

Bishop  *  (2  years).. . . 
Hungarian  White  (2 

years) 

Rigia*  (1  year.) 


Bu.Lb8. 

27  40 
27  12 
27      4 


32    20 
28    40 


Average 
dajrs 

matur- 
ing. 


Days. 

115 
113 
112 


104 
103 


Yield  in 
1906. 


Bu.Lb8. 

27  .. 
27  40 
2S    .. 


32    40 

28    20 
27     .. 


The  average  crop  of  the  sixteen  varieties  of  spring  wheat  tested  on  the  Experi- 
mental Farm  at  Nappan,  in  1906  was  29  bushels  27  lbs.  per  acre. 

EXPERIMENTAL  FARM.  BRANDON,  MAN. 


£ 

B 

9 


1 

2 
3 

4 
6 
6 
7 
8 
9 
10 


Varieties  tested. 


(For  five  years). 

Preston* 

Red  Fife  . . » 

White  Fife 

Huron    

Pringle's  Champlain. . 

Percy* 

Stanley*...  

White  Russian 

Herisson  Bearded . . . 
Laurel*... 


Average 
yield. 


Bu.  Lbs. 

35  32 

35  28 

35  22 

35  6 

32  48 

32  36 

32  30 

32  12 

32  2 

31  28 


Average 
days 
matur- 
ing. 


Days. 

122 
126 
125 
121 
120 
120 
121 
124 
121 
124 


Yield  in 
1906. 


Bu.LbB. 

44  .. 

40  .. 
35  10 
43  50 

41  50 

34  50 

35  10 
31  20 
34  30 
25  40 


J 

a 


11 

12 
13 


Varieties  tested. 


(For  five  years). 

Haynes'  Blue  Stem 

Red  Fern 

Colorado 


(For  less  than  5  years) . 

Bishop*  (2  years) .... 
Hungarian  White   (2 

years) 

Riga* 


Average 
yield. 


Bu.  Lbs. 

n  24 
29  18 
28    32 


38    35 
86    45 


Average 
days 
matur- 
ing. 


Days. 

129 
121 
121 


119 
125 


Yield  in 
1906. 


Bu.LbiL 


36 
32 
34 


20 


35    10 

35    10 
34    50 


The  average  crop  of  the  sixteen  varieties  of  spring  wheat  tested  on  the  Experimental 
Farm  at  Brandon  in  1906  was  35  bushels  52  lbs.  per  acre. 
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SPRING  WHEAT— C7on<intt«A 
EXPERIMENTAL  FARM,  INDIAN  HEAD,  SASK. 


^ 


1 

2 
3 
4 
5 
6 
7 
8 
9 
10 


Varieties  teated. 


(For  five  yeara). 

Preston* 

Stanley* 

White  Russian. . . . 

Percy* 

White  Fife 

Huron  * 

Red  Fife 

Laurel  * 

Red  Fern 

Colorado 


Average 

h 

Average 

days 

Yield  in 

£ 

yield. 

matur- 

1906. 

B 

ing. 

Bu.  Lbs. 

Days. 

Bu.  Lbs. 

43   2 

130 

46  .. 

11 

41  69 

130 

45  20 

12 

41  40 

128 

41  .. 

13 

40  55 

130 

41  20 

40  17 

136 

48  ^0 

40  13 

128 

42  20 

33  27 

136 

43  40 

38  10 

137 

43  40 

38   7 

132 

42  .. 

36  34 

131 

39  40 

Varieties  tested. 


Average 
yield. 


(For  five  years). 

Pringle*s  Cham  plain. . 
Haynes'  Blue  Stem. . . 
Herisson  Bearded .... 

(For  less  than  5  years). 

Bishop  *  (2  years) 

Hungarian   white   (2 

jears) 

Riga  *  (1  year) 


Bu.Lbs. 


36 
35 
35 


29 
31 

27 


43    30 
29    .. 


Average 
days 

matur- 
ing. 


Days. 

132 
134 
135 


130 
131 


Yield  in 
1906. 


Bu.  Lbs. 

39  .. 
39  20 
42    20 


44     .. 

41    20 
35    20 


The  average  crop  of  the  sixteen  varieties  of  spring  wheat  tested  on  the  Experi- 
mental Farm  at  Indian  Head  in  1906  was  42  bushels  11  lbs.  per  acre. 

The  spring  wheat  plots  also  the  plots  of  durum  wheat  and  of  emmer  and  spelt  at 
the  Experimental  Farm  at  Agassiz  have  again  been  so  much  injured  bj  the  wheat 
midge,  Diplosis  triticij  as  to  make  the  tests  for  1906  as  to  the  relative  productiveness 
of  the  varieties  of  no  value.  Under  the  circumstances  it  is  thought  best  to  give  here 
the  average  yields  on  the  plots  for  the  five  years  ending  1905. 

EXPERIMENTAL  FARM,  AGASSIZ,  B.  0. 


S 


Varieties  Tested, 


Average 
Yield. 


1 
2 

3 
4 
5 
6 

7 


(For  five  years  ending  1905.) 

Stanley* 

Colorado 

Laurel* 

White  Russian 

RedFife 

WhiteFife 

Preston* 


is 


Bu.    Lbs. 


35 

14 

8 

34 

14 

9 

33 

46 

10 

38 

27 

11 

83 

9 

12 

32 

47 

13 

32 

39 

Varieties  Tested 


(For  five  years  ending  1905.) 

Percy* 

Haynes'  Blue  Stem 

Red  Fern 

Huron* 

Herisson  Bearded 

Pringle's  Ghamplain 


Average 
Yield. 


Bu.    Lbs. 


81 
31 
30 
SO 
30 
28 


53 
12 
27 
26 
17 
52 


DUEXJM  OB  MACABONI  WHEAT. 

The  results  of  the  tests  of  varieties  of  durum  wheat  ore  published  in  a  separate 
table,  as  these  wheats  possess  qualities  rather  different  from  those  of  the  ordinary  sorts 
of  spring  wheat.  While  it  is  possible  to  make  good  flour  from  some  kinds  of  durum 
wheat,  such  flour  is  generally  unpopular.  Furthermore  the  peculiar  character  of  the 
kernels  necessitates  the  use  of  somewhat  different  methods  in  the  milling  of  these  kindi 
of  wheat.     They  are  naturally,  therefore,  looked  upon  with  disfavour  by  millers. 

Farmers  who  grow  any  of  these  varieties  should  exercise  great  care  to  prevent 
ihem  from  becoming  mixed  with  the  standard  sotts  used  for  flour  making. 


DURUM  OR  MACARONI  WHEAT— Continued. 

Four  varieties  of  durum  wheat  have  been  grown  on  the  uniform  test  plots  during 
the  past  season.     The  plots  were  of  the  same  size  as  those  sown  with  ordinary  spriug 
wheat  and  the  seed  was  used  at  the  rate  of  about  one  and  three  quarter  bushels  per 
acre.     The  dates  of  sowing  were  as  follows :  At  Ottawa,   Ont.,  April  27th ;  Nappan, 
N.S.,  May  18th ;  Brandon,  Man.,  April  24th,  and  at  Indian  Head,  Sask.,  April  11th. 


CENTRAL  EXPERIMENTAL  FARM,  OTTAWA,  ONT. 


• 

1 

Varietiea  Tested. 

Average 
Yield. 

Average 

days 

matur- 

ing. 

Yield 

in 
1906. 

Varieties  Tested. 

Average 
Yield. 

Average 
days 
matur- 
ing. 

Yield 

in 
1906. 

1 

(For  five  years.) 
Roumanian 

Bu.  Lbs. 

88      8 

28    .. 

Days. 

Ill 
109 

Bu.Lbs. 

41     .. 
30    .. 

(For  less  than  5  years . ) 

y  ellnw  6hamoyka(3yr«) 
Mahmoudi  (3  yrs) 

r 

Bu.Lbs. 

38    20 

21    40 

Days. 

105 
108 

Bu.Lbe. 
31    40 

2 

Goose 

18    40 

The   average  crop  of  the  four  varieties  of  durum  wheat  tested  on  the  Central 
Experimental  Farm  at  Ottawa  in  1906  was  32  bushels  35  lbs.  per  acre. 


EXPERIMENTAL  FARM,  NAPPAN.  N.  S. 


• 


Varieties  Tested. 


1 
2 


(For  five  years.) 

Roumanian 

Goose 


Average 
Yield. 

Average 
days 
matur- 
ing. 

Yield. 

in 
1906. 

Bn.Lbs. 

25    28 
24    40 

Days. 

118 
112 

Bu.Lbs. 

22    .. 
22    40 

Varieties  Tested. 


(For  less  than  5  years.) 

Yellow  Gbarnovka(3yrs) 
Mahmoudi  (3  yrs.).. . . . 


Average 
Yield 


Bu.Lbs. 

17      7 
13    33 


Average 
days 
matur- 
ing. 


Days. 

105 
106 


Yield 

in 
1906. 


Bu.Lbs. 

20    40 
18    40 


The  average  crop  of  the  four  varieties  of  durum  wheat  tested  on  the  Experi- 
mental Farm  at  Nappan,  in  1906,  was  21  bushels  per  acre. 


EXPERIMENTAL  FARM  BRANDON,  MAN. 


I 


1 
2 


Varieties  Tested. 


(For  five  years.) 

Goose 

Roumanian 


Average 
Yield. 


Bu.Lbs 

49    66 
48      8 


Averagre 
days 
matur- 
ing. 


Days. 

127 
126 


Yield 

in 
1906. 


Bu.Lbs. 

66    20 
54    20 


Varieties  Tested. 


(For  less  than  5  years.) 

Yellow  Ghamovka(3yrs) 
Mahmoudi  (3  yrs.) 


Average 
Yield. 


Average 

days 

matur. 

ing. 


Bu.Lbs. 

51    20 
45    20 


Days. 

127 
129 


Yield. 

in 
1906. 


Bu.Lbs. 

55     .. 
46    20 


The  average  crop  of  the  four  varieties  of  durum   wheat  tested  on  the  Experi- 
mental Farm  at  Brandon  in  1906,  was  53  bushels  per  acre. 
2 
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DURUM  OR  MACARONI  WHEAT— Contiiiued. 

EXPERIMENTAL  FARM,  INDIAN  HEAD,  SASK. 


1 

'  Varieties  Tested. 

Average 
Yield. 

Average 
days 
matur- 
ing. 

Yield 

in 
1906. 

Varieties  Tested. 

Average 
Yield! 

Average 
days 
matur- 
ing. 

Yield 

in 
1906. 

1 

2 

(For  five  years.) 

Goose... ^ 

Roumanian 

Bu.Lbs. 

47    27 
46      2 

Days. 

134 
136 

Bu.Lbs. 

51    40 
47    40 

(For  less  than  5  years.) 

Yellow  Ghamovka(3yrs) 
Nfahmoudi  (3  yrs.) 

Bu.Lbs. 

48    48 
47    57 

Days. 

185 
185 

Bu.Lbs 

52    40 
49     .. 

The  average  crop  of  the  four  varieties  of  dunim  wheat  tested  on  the  Experi- 
mental Farm  at  Indian  Head  in  1906,  was  50  bushels  15  lbs.  per  acre. 

EXPERIMENTAL  FARM,  AGASSIZ,  B.  C. 


525 


Varieties  Tested. 


(For  5  years  ending  1905.) 

Roumanian 

Goose '. 


Average 
Yield. 


Bu.Lbs. 

33    36 
32    60 


Average 
days 
matur- 
ing. 


Days. 

120 
115 


Varieties  Tested. 


(For  2  years  ending  1905.) 

Mahmoudi 

Yellow  Ghamovka  ....   


Average 
YielZ 


Bu.Lbs. 

19    20 

18    .. 


Average 
days 
matur- 
ing. 


Days. 

117 
117 


EMMEB  AND  SPELT. 

Two  varieties  of  emmer  and  two  of  spelt  were  sown  in  the  uniform  test  plots  this 
season.     They  are  arranged  in  the  tables  in  the  order  of  their  yield  for  three  years. 

The  plots  were  of  the  same  size  as  those  of  spring  wheatw  The  dates  of  sowing 
were  as  follows  : — At  Ottawa,  Ont,  April  28th ;  Nappan,  N.S.,  May  18th  ;  Brandon, 
Man.,  April  24th,  and  at  Indian  Head,  Sask.,  April  17th. 

The  yield  is  expressed  in  pounds  per  acre,  the  grain  being,  of  course,  weighed  with 
the  husk  adhering. 

CFNTRAL  EXPERIMENTAL  FARM,  OTTAWA,  ONT. 


I 


Varieties  tested. 


(For  three  years). 

RedEmiuer 

Common  Emmer  — 


Average 
yield. 

Average 
days 
matur- 
ing. 

Yield 

in 
1906. 

• 

3 
4 

Lbs. 

2,440 
2,273 

Days. 

107 
101 

Lbs. 

2,680 
2,720 

Varieties  tested. 


(For  tbree  years). 

RedSpelt 

White  Spelt 


Average 
yield. 

Av^ragw 
day* 

matur- 
ing. 

Days. 

Ill 
108 

Lbs. 

1,987 
1.960 

Yield 

in 
190G. 


Lbs. 

2,100 
1.740 


The  average  crop  of  the  four  varieties  of  emmer  and  spelt  tested  on  the  Central 
Experimental  Farm  at  Ottawa  in  1906,  was  2,310  lbs.  per  acra 


11 


EMMER  AND  8TELT— Continued 
EXPERIMENTAL  FARM,  NAPPAN.  N.S. 


1 

Varieties  tested. 

Average 
yield. 

Average 
days 
matur- 
ing. 

Yield 

in 
1906. 

S 
3 

Varieties  tested. 

Average 
yield. 

Average 
days 
matur- 
ing. 

Yield 

in 
1906. 

1 

(For  three  years.) 
White  Spelt 

Lbs. 

2,000 
1,907 

Days. 

Ill 
111 

Lbe. 

2,520 

1,880 

(For  three  years.) 
Common  Emraer 

Lbe. 

1,227 
1,020 

Days. 

104 

110 

1 

Lbs. 

1,760* 

2 

Red  Spelt 

4 

Red  Emmer 

1,040 

The  average  crop  of  the  four  yarieties  of  emmer  and  spelt  tested  on  the  Experi- 
mental Farm  at  Nappan  in  1906,  was  1,800  lbe.  per  acre. 

EXPERIMENTAL  FARM.  BRANDON,  MAN. 


Varieties  tested. 

Average 
yield. 

Average 
days 

matur- 
ing. 

Yield 

in 
1906. 

3 
4 

Varieties  tested. 

Average 
yield. 

Average 
days 
matur- 
ing. 

Yield 

in 
1906. 

1 

(For  three  years.) 

Common  Emmer 

Red  Spelt 

Lbs. 

3,600 

2,8'J3 

Days. 

126 
129 

Lbs. 

3,820 
3,180 

(For  three  years.) 

Red  Emmer ■ 

White  Spelt 

Lbs. 

2,760 
2,087 

Days. 

132 
130 

Lbs 

3,000 
2,740 

The  average  crop  of  the  four  varieties  of  emmer  and  spelt  tested  on  the  Experi- 
mental Farm  at  Brandon  in  1906,  was  3,185  lbs.  per  acre. 

EXPERIMENTAL  FARM,  INDIAN  HEAD,  SASK. 


c 

a 

3 

Varieties  tested. 

Average 
yield. 

Average 
days 
matur- 
ing. 

Yield 

in 
1906. 

1" 

S 

3 
4 

Varieties  tested. 

• 

Average 
yield. 

Average 
days 

matur- 
ing. 

Yield' 

in 
1906. 

1 

2 

(For  three  years.) 

Common  Emmer 

Red  Spelt 

Lbs. 

3,087 
2,918 

Days. 

128 
130 

Lbs. 

3,220 
3,600 

(For  three  years.) 

White  Spelt 

Red  Emmer 

Lbs. 

2,540 
2,513 

Days. 

131 
131 

Lbs. 

3,160 
2,980 

The  average  crop  of  the  four  varieties  of  emmer  and  spelt  tested  on  the  Experi- 
mental Farm  at  Indian  Head  in  1906,  was  3,240  lbs.  per  acre. 

EXPERIMENTAL  FARM,  AGASSIZ,  B.O. 


1 
2 


Varieties  tested. 


(For  two  years  ending  1905.) 

Common  Emmer 

White  Spelt 


Average 
yield. 

Average 
days 
matur- 
ing. 

% 
S 

Lbs. 

Days. 

1,880 
1,775 

117 
117 

3 
4 

Varieties  tested. 


(For  two  years  ending  1905.) 

Red  Emmer 

RedSpelt 


Average 
yield. 


Lbs. 

1,660 
1,595 


Aven^ 
days 

matur- 
ing. 


Days. 

117 
117 


12 

OATS. 

During  the  season  of  1906,  tbirtj-eeven  varieties  of  oats  have  been  under  triaL 
The  size  of  the  plots  on  which  thej  were  grown  was  the  same  as  in  the  case  of  spring 
wheat.  The  seed  was  generally  sown  at  the  rate  of  two  bushels  per  acre,  and  the  dates 
of  sowing  were  as  follows: — At  Ottawa,  Ont.,  May  4th;  Nappan,  N.S.,  May  18th; 
Brandon,  Man.,  May  9th  and  10th ;  Indian  Head,  Sask.,  April  23rd,  and  at'Agassiz, 
B.C.,  on  April  12th. 

The  yield  is  expressed  in  bushels  per  acre,  the  bushel  of  oats  being  34  pounds. 
CENTRAL  EXPERIMENTAL  FARM.  OTTAWA,  ONT. 


a 

S5 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 


Varieties  tested. 


(For  five  years.) 

Twentieth  Century. . . 

Banner 

White  Giant 

Lincoln 

Mennonite 

Golden  Beauty 

Virginia  White  ...   . 

Wide  Awake 

Holstein  Prolific 

Columbus  f.. 

American  Triumph. . . 
Improved  American. . 

Iriiih  Victor 

Sensation 

Abundance   

Thousand  Dollar.  ... 

Danish  Jsland 

Milford  White* 

American  Beauty 

Swedish  Selectf 


Average 

Yield 
in 
1906. 

^ 

Average 

days 

Jg 

yield. 

matur- 

• 

1 

ing. 

Bus.  lbs. 

Days. 

Bus.  lbs. 

75 

26 

104 

68   8 

21 

74 

28 

105 

68   8 

22 

74 

8 

105 

64   4 

23 

73 

22 

105 

68   8 

24 

72 

8 

10  i 

66  16 

25 

72 

4 

103 

68  28 

26 

71 

14 

104 

60  .. 

27 

71 

2 

104 

64   4 

28 

70 

«  • 

106 

72  12 

29 

69 

4 

105 

64  24 

30 

67 

SO 

106 

54  24 

31 

67 

30 

106 

55  30 

32 

67 

22 

106 

70  20 

83 

67 

6 

105 

54  24 

34 

66 

24 

104 

61   6 

35 

66 

8 

101 

74   4 

66 

■ 

105 

61  26 

65 

30 

105 

56  16 

65 

18 

102 

67  22 

64 

16 

106 

58   8 

Varieties  tested. 


(For  five  years.) 

Kendal  Black* 

Bavarianii 

Golden  Giant 

Black  BeautjT .>• 

Buckbee's  Illinois. . . . 

Kendal  White* 

Pioneer. 

Goldfinder, 

Improved  Ligowo.. . . 

Siberian 

Joanette    

Milford  Bhick* 

Olive  Black* 

Tartar  King 

Waverley 

(For  less  than  6  years. ) 

Golden  Fleecef  (4  yrs) 
Storm  King  (8  yn. ) . . 


Average 

Average 

days 

yield. 

matur- 

ing. 

Bus.  lbs. 

Days. 

64   8 

107 

64   6 

107 

63  SO 

110 

62  32 

105 

62  24 

105 

62  12 

105 

62   4 

104 

61  30 

106 

61  30 

104 

61  22 

106 

60   8 

106 

58  16 

106 

68  16 

106 

58  16 

102 

56   4 

106 

64   8 

104 

36  16 

99 

Yield 

ill 
1906. 


Bus.  lbs. 

58  28 

64  4 

52  12 

60  20 

57  2 

60  20 

57  2 

58  8 
63  18 

61  6 
70  20 
48  28 
54  4 

62  32 
54  4 


60    20 
27      2 


The  average  crop  of  the  thirty-seven  varieties  of  oats  tested  on  the  Central  Experi- 
mental Farm  at  Ottawa  in  1906,  was  60  bushels,  11  lbs.  per  acre. 
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OATB"Contintied. 
EXPERIMENTAL  FARM,  NAPPAN,  N.a 


Varieties  tested. 


(For  five  years). 


1  Siberian 

2,  Improved  LiRowo 

3,Goldfinder 

4,LiDColn 

5, Thousand  Dollar 

6, Twentieth  Century. . . 

7, Sensation 

8,Banner 

9|PioneeT 

10  Joanette 

lllBavarian 

12, White  Giant. 

13  Mennonite 

14|Holstein  Prolific 

15,  Danish  Island 

16  Golden  Giant 


17 
18 
19 


Golden  Beauty  . .  — 
Improved  American. . 
Waverley 


2o|  Black  Beauty 


Average 

Average 

days 

yield. 

matur- 

ing. 

Bus.  lbs. 

Days. 

81   8 

109 

77  14 

106 

76  32 

111 

76   8 

108 

75  26 

106 

75  20 

106 

74  24 

106 

74  .. 

105 

73  22 

104 

73  10 

105 

73   2 

107 

72  28 

108 

72  12 

108 

71  10 

107 

71   2 

109 

70  24 

113 

69  10 

107 

G9  10 

108 

68  28 

107 

68  28 

103 

Yield 

in 
1906. 


Bus.  lbs. 

55  20 

50  20 

63  18 

52  12 

48  28 

43  18 
.'J7  22 

44  24 
50  20 

45  10 
50  .. 
42  12 
40  20 

49  14 
44  24 
61  26 
57  2 

46  16 
38  28 
40  20 


B 


21 
22 
23 
24 
25 
26 
27 
28 


Varieties  tested. 


(For  five  years.) 

American  Beauty . . . 

Abundance 

Columbus 


Wide  Awake 

Tartar  King 

Buckbee's  Illinois. . . . 

Irish  Victor 

American  Triumph  . . 

(For  less  than  5  years. ) 

Swedish  Select,  4  yrs. 
Golden  Fleece,  4  yrs. 
Olive  Biack*,  4  yrs. 
Kendal  White*.  4  yrs. 
Kendal  Black*,  4  yrs. 
MilfordBlack\4  yrs. 
MilfordWhite*,4  yrs. 
Storm  King,  3  yrs. 
Virginia  Wnite,  1  yr. 


Average 

Average 

days 

yield. 

matur- 

ing. 

Bus.  lbs. 

Days. 

68  16 

109 

67  22 

106 

66  16 

109 

66  12 

107 

65   6 

105 
109 

63  10 

60   8 

106 

60   6 

113 

70  30 

103 

67  27 

106 

62  27 

105 

60  27 

105 

59  24 

106 

69   8 

104 

53  33 

104 

50  13 

100 

■  •    •  • 

Yield 

in 
1906. 


Bus.  lbs. 

50  20 

38  8 

43  18 

40  .. 
56  16 

41  6 
40  .. 
45  30 


49  14 

56  10 

44  24 

48  8 
65  10 
64  26 

49  14 
42  32 
48  8 


The  average  crop  of  the  thirty-seven  varieties  of  oats  tested  on  the  £xperim*ental 
Farm  at  Nappan  in  1906,  was  47  bushels,  18  lbs.  per  acre. 


EXPERIMENTAL  FARM,  BRANDON,  MAN. 


mm 

B 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 


Varieties  tested. 


(For  five  years). 

Improved  American. . 

Buckbee's  Illinois 

Golden  Giant 

Abundance 

Siberian 

Banner 

Wide  Awake 

Danish  Island 

Goldfinder 

Twentieth  Century  . . 

Golden  Beauty 

Lincoln ^ 

American  Triumph  . . 

Waverley 

American  Beauty 

White  Giant 

Holstein  Prolific 

Columbus . . 

Thousand  Dollar 

Bavarian 


Average 

yield. 


Bu.Lbe. 

107  22 

107  .. 

106  9 

105  30 

105  14 

104  6 

103  30 

103  14 

103  5 

102  19 

101  26 

101  24 

101  22 

101  1 

100  32 

100  18 

100  .. 

99  26 

99  18 

99  2 


Average 
days 
matur- 
ing. 


Days. 

108 
110 
114 
109 
110 
110 
110 
110 
113 
111 
110 
109 
111 
109 
108 
108 
108 
109 
109 
109 


Yield  in 
1906. 


Bu.Lbs. 

110  20 

99  24 

99  14 

96  6 
99  24 

114  4 

97  22 
105  10 

97  2 

102  32 

96  16 

97  32 
100  .. 

94  4 

116  16 

110  .. 

96  6 

107  2 

105  20 

104  14 


£ 

B 


21 
22 
23 
24 
25 
26 
27 
28 


Varieties  tested. 


(For  five  years). 

Mennonite 

Irish  Victor 

Tartar  King 

Black  Beauty « 

Joanette 

Pioneer 

Sensation 

Improved  Ligowo. . . . 

(For  less  than  5  years). 

Golden  Fleece  (4  yrs. 
KendalWhite*(4yr8. 
Olive  Black •  (4  yrs. 
Kendal  Black*  (4  yrs. 
MilfordBlack»(4yrs,) 
MilfotdWhite*(4yrs.) 
SwedishSelect  (4 yrs.) 
Storm  King      (8  yrs. 
VirginiaWhite  (lyr. 


Average 
3rield. 


Bu.Lbe. 

97  18 

97  8 

94  16 

93  22 

91  24 

89  14 

88  18 

83  20 


107 
102 
95 
90 
88 
86 
81 
95 


21 

2 

15 

20 

8 

3 

16 

10 


Average 
days 
matur- 
ing. 


Days. 

105 
110 
106 
107 
110 
108 
108 
108 


109 
111 
114 
114 
113 
113 
108 
110 


Yield  in 
1906. 


Bu.Lbo. 

110  20 

91  26 
110  .. 

92  22 

86  20 

87  22 
103  8 
105  10 


98  28 
100  20 

92  12 

82  12 

79  24 

70  30 

72  32 

99  14 
87  32 


The  average  crop  of  the  37  varieties  of  oat«  tested  on  the  Experimental  Farm  at 
Brandon  in  1906  was  97  bushels  31  lbs.  per  acre. 


OATS— Continued. 
EXPERIMENTAL  FARM,  INDIAN  HEAD,  SASK. 


Vkrietiei  tmtei. 


{For  five  years). 

I'BaDnnr    

2,Go1dfia<JBr. 

SJGolden  Beaut;    .... 
4,TwentiBth  Century  , , 

S.GoldeD  Giant 

8  Irish  Victor 

7  Daniah  Island  .  . . 

8  ColambuB , 

10  Bulatflin  Prolific! '.'... 
lllroproveil  American. 

12  White  Giant 

13  American  Triumpli  . , 

H  Waverley 

16  Improved  liigowo 

16  Abundance    

17  Wide  Awake 


91    24 

114    24 
102    S2 


(For  five  yean). 
Thonsand  Dollar..... 

AmericsD  Beauty  ... 
TarUrKing 

Siberian 

Senwtion 

buclcbee^B  lUinois 
Black  Bekutj .'.'.. 

(For  leu  than  5  years). 

Kendal  White*  (4  jn. ) 
Golden  Fleece  4  yn.| 
MiWordWhiW*i4yrs.) 
Kendal  Black*  4  yrs. 
Olive  Black*  4yr». 
Swedish  Select  4  yn.) 
MiifonJ  Black*  (4  yrs.) 
Storm  KiQK,..(3yT8.) 
VirginifcWEilo  I  yr. 


104  19 
101  16 
99    13 


Bu.Lba. 
11!    12 


OB  10 
87  23 
90    20 


The  average  i 
Indian  Head  in  1 


<p  of  the  37  vftriebiea  of  oaU  tested  t 
S  w&s  109  bushels  29  lbs.  per  acre. 


the  Expenmental  Farm  nt 


EXPERIMENTAL  FARM,  AGA3SIZ,  B.O. 


(For  five  years). 

Abundance 

Tartar  Kins 

Siberian 

Waverloy  . . 

Bavarian 

Black  Beauty 

GoldSnder 

Danish  laland 

Lincoln 

White  Giant 

Improved  LigDwo 
Improved  Americai 

Banner . 

Columbus 

Irish  Victor , 

Pioneer  

Sensation . 

HoUtein  Prolific.. . 

.f  oanetle 

Golden  Giant 


■ya. 

Bu.Lbs.{| 

IIS 

Rfl 

18 

112 

M 

■M 

W 

UK 

lUI 

1l<> 

fW 

w 

UK 

w 

H7 

W 

w 

im 

n 

12 

iifi 

(if) 

:«) 

tin 

IW 

n 

UK 

M 

vs 

IIK 

Ml 

so 

lis 

5« 

14 

114 

Nl 

■.>«) 

114 

no 

n 

118 

lis 

IS 

(For  five  years). 

American  Beauty 

American  Triumph. , . 
Thousand  Dollar..... 
Burkbrn'sDImois..    . 

Wide  Awake'.'.',!!,! 
Twentieth  Gentiuj. , . 

Golden  Beauty , . 

(For  less  thin  5  yean). 
Golden  Fleece  (4  yn] 
MilfordWhile*(4yr«.] 
KenddWhlte*(4yts.] 
01iveBhKk*(4yra.). 
Kendal  BUck*  (4  yn. 
Swedish  Select  (4  yrs, 
MilfoKlBlaek*(4yr>. 
Storm  King  (3  yrs.) .. 
Viritinia  White  (Ifr- 


The  average  crop  of  the  37  varieties  of  oata  tested  on  the  Elzperimental  Farm  at 
Agasaiz  in  1906  was  60  bushels  7  lbs.  per  acre. 
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SIX-BOWED  B ABLET. 

Daring  the  season  of  1906,  eighteen  varieties  of  six-rowed  barley  have  been  under 
test  The  plots  were  of  the  same  size  as  those  of  spring  wheat.  The  seed  was  used 
in  the  proportion  of  two  bushels  to  the  acre ;  and  the  dates  of  sowing  were  aa  follQws : 
At  Ottawa,  Ont,  April  28th;  Nappan,  N.S.,  May  19th;  Brandon,  Man.,  May  28th; 
Indian  Head,  Sask.,  May  Ist  and  at  Agassiz,  B.C.,  April  16th. 

The  yield  is  expressed  in  bushels  per  acre,  the  bushel  of  barley  being  48  lbs. 
CENTRAL  EXPERIMENTAL  FARM,  OTTAWA,  ONT. 


I 


1 
2 
3 
4 
6 
6 
7 
8 


Varieties  Tested. 


(For  five  years.) 

Nagent* 

Mensury 

TrooTOr* 

Blue  Long  Head . . . 

Albert* 

Stella* 

Yale* 

Odessaf 

Summit* 


Average 

Average 
YifclZ 

days 
matur- 

ing. 

Bu.Lbs. 

Days. 

58   4 

96 

66  86 

94 

66  82 

92 

65  44 

96 

65  36 

96 

65  28 

95 

64  16 

95 

5S  44 

94 

62  8 

93 

Yield 

in 
1906. 


Bu.Lbs. 

65  .. 

67  4 
69  8 
61  32 
77  4 
47  4 

68  16 
Failed. 

51    32 


£ 

a 


10 

11 

12 
13 
14 
15 
16 
17 
18 


Varieties  Tested. 


(For  five  years.) 

Common . 

Brome* 

Argyle* , 

Oderbruch 

Empire* 

Claude* 

Royal* 

Blansfield* 

Champion 


• 

Average 

Average 
Yield 

days 
matur- 

ing. 

Bu.Lbs. 

Days. 

61  82 

98 

61   8 

97 

49  28 

96 

48  28 

96 

47  28 

96 

46   4 

97 

43  40 

96 

40  36 

98 

36  12 

93 

Yield 

in 
1906. 


Bu.Lbs. 

53  86 

42  24 

62  4 

42  24 

62  24 

61  12 

41  32 

57  44 

32  24 


The  average  crop  of  the  18  varietiep  of  six-rowed  barley  tested  on  the  Central  Ex- 
perimental Farm  in  1906,  was  55  bushels  25  lbs.  per  acre. 


EXPERIMENTAL  FARM,  NAPPAN,  N.  S. 


J 


3 
4 

6 
6 
7 
8 
9 
10 
11 


Varieties  Tested. 


(For  five  years.) 

Gomroon 

2|Men8ury 

'  Royal* 

Empire* 

Oderbruch 

Trooper* 

A.l06rb     • •     • 

Odessa 

Brome* 

Yale* 


Average 

Yield 

• 

Average 
Yield. 

days 
matur- 

in 
1906. 

1 

3 

mg. 

>^ 

Bu.Lbs. 

Days. 

Bu.Lbs. 

52  .. 

93 

42  24 

12 

50  8 

96 

43  16 

13 

48  40 

95 

38  16 

14 

48  32 

96 

35  40 

15 

48  20 

93 

42  44 

16 

48  16 

99 

34   8 

17 

47  20 

94 

83  16 

47  .. 

94 

39  8 

46  20 

93 

45  .. 

45  20 

97 

30  20 

43  40 

97 

32  24 

Varieties  Tested. 


(For  five  years.) 

Argyle* 

Nugent* 

Summit* 

Mansfield*... 

Claude* 

Champion 

(For  less  than  5  years. ) 

Blue  Long  bead  (2  yrs.) 


Average 
Yield 


Bu.Lbs. 

43  96 

43  28 

43  20 

43  12 

41  36 

39  24 


40  .. 


Average 

days 
matur- 
ing. 


Days. 

94 
97 
90 
96 
94 
92 


94 


Yield 

in 
1906. 


Bu.Lbs. 

38  36 

27  44 

36  32 

35  20 

38  16 

25  40 


40  .. 


The  average  crop  of  the  18  varieties  of  six-rowed  barley  tested  on  the  Experimental 
Farm  at  Nappan  in  1906^  was  36  bushels  33  lbs.  per  acre. 
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SIX-ROWED  BAniiEY—Continueds 
EXPERIMENTAL  FARM,  BRANDON,  MAN. 


Varieties  Tested. 


1 
2 

4 
5 
6 
7 
8 
9 
10 
11 


(For  five  years.) 

Mensury 

Yale* 

Mansfield* 

Odessa 

Nugent*. 

Argyle* 

Summit 

Albert* 

Brome* 

Empire* 

Claude* 


Average 

Yield 

• 

u 

Average 
Yield. 

days 
niatur- 

• 

in 
1906. 

£ 

B 

' 

mg. 

^ 

1 

Bu.Lbs. 

Days. 

Bu.Lbs. 

CO  3G 

91 

61  12 

12 

60  34 

% 

60  10 

13 

58  16 

91 

47.  44 

14 

55  4t 

89 

60  40 

15 

55  44 

92 

65  40 

16 

54  26 

91 

51  22 

17 

54  24 

93 

50  10 

54  14 

88 

55  40 

53  28 

92 

44  28 

53  10 

92 

66  22 

53   8 

92 

67  24 

Varieties  Tested. 


(For  five  years.) 

Oderbruch 

Trooper* 

Common 

Stella* 

Royal* 

Champion 


(For  less  than  5  years.) 
Blue  Long  Head(2  yrs.) 


Average 
Yield. 

Average 

days 

matur- 

ing. 

Bu.Lbs. 

Days. 

49  32 
49   6 
48  28 
48  16 
46  12 
36  18 

89 
93 
88 
92 
90 
86 

64  48 

93 

Yield 

in 
1906. 


Bu.Lbs. 

47  44 

55  10 

4!)  8 

48  46 
50  20 
53  46 


66    42 


The  average  crop  of  the  18  varieties  of  six-rowed  barley  tested  on  the  Experi- 
mental Farm  at  Brandon  in  1906,  was  54  bushels  34  lbs.  per  acre. 

EXPERIMENTAL  FARM,  INDIAN  HEAD,  SASK. 


£ 
B 

9 

;5 


Varieties  tested. 


1 
2 
3 
4 
6 
6 
7 
8 
9 
10 


(For  five  years). 

Odessa .   • . 

Claude*  

Nugent* 

Common 

Mansfield* 

Stella* 

Summit*    

Mensury 

Empire* 

Yale* 


A  verage 
yield. 


Bn.  Lbs. 


65 
63 
60 
60 
60 
59 
59 
59 
58 
58 


16 

44 

40 

12 

9 

SO 

4 

2 

40 

18 


Average 
days 

matur- 
ing. 


Days. 

101 
103 
106 
99 
101 
104 
103 
101 
103 
103 


Yield  in 

1906.  : 


Bu.Lbs. 


£ 

B 

9 
7k 


65 

40 

46 

12 

49 

28 

60 

40 

52 

44 

47 

44 

48 

36 

67 

24 

55 

»  ■ 

52 

4 

11 

12 
13 
14 
15 
16 
17 


Varieties  tested. 


(For  five  years). 

Royal* 

Trooper* 

Brome* 

Oderbruch 

Argyle* 

Champion 

(For  less  than  5  y  ears). 
Blue  Long  Head  (2  yrs) 


Average 
yield. 


Bu.Lbs. 


57 
67 
65 
55 
65 
49 
40 


40 
7 

46 
87 
16 
42 
11 


68    46 


Average 
days 

matur- 
ing. 


Days. 

100 
100 
104 

99 
101 
101 

97 


102 


Yield  in 
1906. 


Bu.Lbs. 

50  40 

63  36 

44  28 
65 

47  44 

42  24 

41  32 


64      8 


The  average  crop  of  the  18  varieties  of  six-rowed  barley  tested  on  the  Experi- 
mental Farm  at  Indian  Head  in  1906  was  52  bushels  3  lbs.  per  acre. 

EXPERIMENTAL  FARM,  AGASSIZ,  B.C. 


i 

a 


Varieties  tested. 


(For  five  years). 

jMensury 

2|0derbruch 

8  Brome* 

4  Empire* 

5  Stella* 

6  Claude* 

7,  Albert* 

8, Odessa       

9  Nugent*    

10  Argyle* 


Average 
yield. 


Bu.Lbs. 

56  38 

53  2 

51  8 

50  30 

50  8 

50  1 

49  44 

49  42 

49  26 

49  6 


Average 
days 

matur- 
ing. 


Yield  in 
1906. 


Days. 

104 
103 
105 
106 
109 
103 
104 
101 
107 
105 


Bu.Lbs. 

49  28 

35  .. 

36  12 

46  32 

37  24 
42  21 
34  8 

47  4 
39  18 
36  22 


I 

:z5 


Varieties  tested. 


(For  five  years). 


11 
12 
13 
14 
15 
16 
17 


Mansfield* 

Summit* 

Common 

Champion 

Yale* 

Royal* 

Irooper    ......... 

(For  less  than  5  years). 

Blue  Long  Head  (2  yrs) 


Average 
yield. 


Bu.Lbs. 


Average 
days 

matur- 
ing. 


Days. 


Yield  in 
1906. 


48   2 

106 

47  36 

JOS 

47  28 

103 

46  44 

100 

46  24 

107 

46  14 

104 

45   4 

109 

46  27 

102 

Bu.Lbs. 

32  24 

33  16 
36  32 
36  40 
39  8 
81  82 
39  8 


48    16 


The  average  crop  of  the  18  varieties  of  six-rowed  barley  tested  on  the  Experi- 
mental Farm  at  Agassiz  in  1906  was  38  bushels  35  lbs.  per  acre. 
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TWO  BOWED  BABLET. 

Fourteen  varieties  of  two-rowed  barley  were  tested  daring  the  season  of  1906,  on 
aU  the  Experimental  Farms.  The  plots  were  of  the  same  size  as  those  of  spring  wheat. 
The  seed  was  used  at  the  rate  of  two  bushels  per  acre ;  and  the  dates  of  sowing  were  aa 
foUows:  At  Ottawa,  Ont.,  April  30th  and  May  1st;  Nappan,  N.S.,  May  19th;  Bran- 
don, Man.,  May  28th ;  Indian  Head,  Sask.,  May  1st  and  at  Agassiz,  B.C.,  April  16th. 

The  yield  is  expressed  in  bushels  per  acre,  the  bushel  of  barley  being  48  lbs. 

CENTRAL  EXPERIMENTAL  FARM,  OTTAWA,  ONT. 


8 

o 


1 
2 
3 
4 
6 
6 
7 
8 
9 


Varieties  tested. 


(For  five  years.) 

French  Chevalipr  . 
Canadian  Thorpe 
Danish  Chevalier  . 

Standwell 

Invincible 

Gordon* 

Beaver* 

Jarvis* 

Clifford* 


Average 
yield. 


Bu.  Lbs. 

66  .. 

60  20 

50  .. 

49  36 

47  16 

47  .. 

46  16 

46  4 

44  36 


Average 

days 

matur 

ing. 


Days. 

99 

100 

99 

100 

100 

96 

96 

97 

98 


Yield 

in 
1906. 


Bu.  Lbs. 


67 
66 
62 
67 
62 
66 
67 
67 
64 


44 
12 
44 
44 
24 
32 
24 
4 
28 


I 


Varieties  tested. 


(For  five  years.) 


lOi  Harvey*. 
11 'Sidney*  .. 

12  Logan*.. 

13  Dunham*. 


(For  less  than  6  years. ) 

Swedish  Chevalier  (3 
years) 


Average 
yield. 


Average 

days 

matur 

ing. 


Bu.  Lbs. 

43  16 

42  16 

40  40 

40  8 


61    26 


Days. 

99 

98 

100 

101 


93 


Yield 

in 
1906. 


Bu.Lbs. 

48  36 

62  44 
42  44 

63  36 


66    IS 


The  average  crop  of  the  14  varieties  of  two-rowed  barley  tested  on  the  Central 
Experimental  Farm  in  1906,  was  55  bashels,  27  lbs.  per  acre. 


EXPERIMENTAL  FARM,  NAPPAN,  N.a 


a 


1 
2 
3 
4 
6 
6 
7 
8 
9 


Varieties  tested. 


(For  five  years.) 

Danish  Chevalier . . . 
French  Chevalier... 

Beaver* 

Logan* 

Invincible 

Clifford* 

Dunham* 

Harvey* 

Canadian  Thorpe  . . . 


Average 

Average 
days 

Yield 

■ 

in 

i 

jrield. 

matur- 

• 

1906. 

E 

mg. 

^ 

Bu.  Lbs. 

Days. 

Bu.  Lbs. 

66  28 

98 

61  32 

10 

48  44 

97 

46  32 

11 

46  40 

97 

39   3 

12 

40  32 

98 

36  .. 

13 

40   2 

98 

38  16 

39  42 

97 

44   8 

. 

39  28 

97 

30  .. 

38  40 

97 

32  24 

38  24 

98 

26  40 

Varieties  tested. 


(For  five  years.) 

Standwell 

Sidney* 

Gordon* 

Jarvis* 

(For  less  than  6  years. ) 

Swedish  Chevalier  (2 
years) , 


Average 
yield. 

Average 
days 

matur- 
ing. 

Bu.  Lbs. 

Days. 

37  12 
37   8 
36  44 
34  44 

99 
97 
97 
97 

37  34 

97 

Yield 

in 
1906. 


Bu.Lbs. 

33  36 
29  8 

34  28 
36  12 


60 


The  average  crop  of  the  14  varieties  of  two-rowed  barley  tested  on  the  Experi- 
mental Farm  at  Nappan  in  1906  was  37  bushels,  31  lbs.  per  acre. 
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TWO-ROWED  BABJjEY— Continued. 
EXPERIMENTAL  FARM,  BRANDON,  MAN. 


3i 


1 
3 
3 
4 

5 
6 
7 
8 
9 


Varieties  tested. 


(For  five  yean.) 

Grordon* 

Jarvia* 

Harvey* 

Clifford* 

Dunham* 

Standwell 

Invincible 

Logan* 

Sidney* 


Average 
yield. 


Bu.Lbe. 

52  46 

52  44 

50  2 

48  44 

48  24 

46  28 

45  42 

45  12 

43  40 


Average 

days 

matur- 

• 

Yield 

in 
1906. 

1 

mg. 

^ 

Days. 

Bu.  Lbs. 

93 

59  18 

10 

91 

66  22 

11 

91 

53  26 

12 

92 

60  30 

13 

92 

49  38 

95 

47  14 

93 

50  10 

93 

47  34 

90 

49  38 

Varieties  t^ted. 


(For  five  years.) 

French  Chevalier  . . 
Canadian  Thorpe  . , 
Danish  Chevalier  . . 
Beaver* 


(For  less  than  5  years) 

Swedish  Chevalier,  (2 
years) 


Average 
yield. 


Bu.  Lbs. 

43  24 

43  .. 

42  24 

41  14 


54    88 


Average 
days 
matur- 
ing. 


Days. 

95 
93 
95 
94 


94 


Yield 

in 
1906. 


Bu.Lbs. 

61  2 

51  2 

51  42 

48  26 


65    40 


The  average  crop  of  the  14  varieties  of  two-rowed  barley  tested  on  the  Experi- 
mental Farm  at  Brandon  in  1906  was  53  bushels,  38  lbs.  per  acre. 

EXPERIMENTAL  FARM,  INDIAN  HEAD,  SASK.    * 


J 


S5 


1 
2 
3 

4 
5 
6 
7 
8 


Varieties  tested. 


(For  five  years.) 

Invincible 

Standwell 

Danish  Chevalier.. 
Canadian  Thorpe  . 

Gordon* 

Sidney* 

Beaver* 

Clifford* 

SiFrench  Chevalier. . 


Average 
yield. 


Bu.  Lbs. 

65  42  ] 

63  30 

58  42 

55  42 

55  19 

55  9 

54  41 

53  4 

52  46 


Average 

days 

Yield  in 

matur- 

1906. 

ing. 

Days. 

Bu.  Lbs. 

109 

52  24 

108 

52  24 

111 

60  — 

106 

48  16 

102 

52  24 

100 

54   8 

109 

40  20 

102 

52  24 

111 

41  12 

B 


10 


Varieties  tested. 


(For  five  years.) 
Jarvis* 


11,  Harvey* 

10  T  ,.-.««««* 


12 
13 


Logan^ 
Dunham*. 


(For  less  than  5 years.) 

Swedish  Chevalier  (2 
years) 


Average 
yield. 


Bu.Lb0. 

52  83 

50  7 

49  15 

44  15 


58    26 


Average 
days 

matur- 
ing. 


Yield  in 
1906. 


Days.   |Bu.Lb8. 

103 
102 
108 


102 


106 


52  44 

46  32 

46  12 

39  8 


47    24 


The  average  crop  of  the  14  varieties  of  two-rowed  barley*  tested  on  the  Experi- 
mental farm  at  Indian  Head  in  1906  was  49  bushels  2  lbs.  per  acre. 

EXPERIMENTAL  FARM,  AGASSIZ,  B.C. 


I 


5 
6 
7 
8 
9 


Varieties  tested. 


(For  five  years.) 

Canadian  Thorpe 

Dunham* 

Sidney* 

4|Standwell 

Beaver* 

Invincible  ....... 

French  Chevalier 

Harvey* 

Danish  Chevalier. 


■  •  •  • 


Average 
yield. 


Bu.  Lbs. 

51  18 

51  15 

49  40 

49  28 

49  22 

49  22 

48  44 

47  22 

47  16 


Average 
days 

matur- 
ing. 


Days. 

110 
111 
100 
112 
111 
110 
112 
108 
112 


Yield  in 
1906. 


Bu.  Lbs. 

32, 

44 

41 

32 

41 

2 

40 

— 

37 

24 

36 

32 

41 

42 

40 

40 

41 

12 

%4 

B 


10 

11 

12 
13 


Varieties  tested. 


(For  five  years.) 

Clifford* 

Gordon* 

Jarvis*  . 

Logan* 


(For  less  than  5  years) 

Swedish  Chevalier  (2 
years) 


Average 
yield. 


Bu.  Lbs. 

46  6 

45  18 

42  46 

41  21 


47  19 


Average 
days 

matur- 
ing. 


Days. 

107 
109 
110 
110 


106 


Yield  in 
1906. 


Bu.Lba. 

46  32 

34  36 

34  8 

27  4 


42    14 


The  average  crop  of  the  14  varieties  of  two-ro^ed  barley  tested  on  the  Ex  peri 
mental  Farm  at  Agassiz  in  1906  was  38  bushels  23  lbs.  per  acre. 
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PEASE. 

Twenty-four  yarieties  of  pease  have  been  under  trial  at  all  the  Experimental  Famui 
during  the  past  season.  The  plots  were  of  the  same  size  as  those  sown  with  spring 
wheat.  The  quantity  of  seed  used  per  acre  varied  from  2  to  3  bushels,  depending  on 
the  size  of  the  pea.  The  dates  of  sowing  were  as  follows :  At  Ottawa,  Ont,  May  7  th ; 
Nappan,  N.S.,  May  22nd;  Brandon,  Man.,  April  30th;  Indian  Head,  Sask.,  May  2nd, 
and  at  Agassiz,  B.C.,  April  17  th. 

The  yield  is  expressed  in  bushels  per  acre,  the  bushel  of  pease  being  60  lbs. 
CENTRAL  EXPERIMENTAL  FARM,  OTTAWA,  ONT. 


Yarietiea  tested. 


11 
12 


(For  five  yean). 

Grolden  Vine 

Mackay* 

Prussian  Blue 

Chancellor.    .. 

Prince* 

English  Grey 

Victoria* 

Picton* 

White  Wonder . . . . 


lOIGregory* 
11  r* TI^i  r\n 


Daniel  G'Rourke. 
Paragon* 


Average 

i 

Average 

days 

Yield  in 

yield. 

matur- 

1906. 

1 

ing. 

i 

Bu.  Lbs. 

Days. 

Bu.LbB. 

86  36 

109 

28  20 

13 

34  16 

110 

25  .. 

14 

34  12 

107 

27  .. 

15 

34   8 

,  106 

34  40 

16 

34   4 

110 

24  20 

17 

33  52 

111 

31  20 

18 

33  44 

114 

23  40 

19 

33  28 

109 

27  .. 

20 

33  28 

106 

19  .. 

21 

33   4 

112 

27  40 

22 

32  40 

109 

27  .. 

23 

32  40 

106 

24  40 

24 

Varietiei  teited. 


(For  five  yeftn). 

Early  Britain 

Agnes* 

Pearl* 

Prince  Albert 

Kent* 

Arthur* 

Archer* 

Duke* 

WiBconsin  Blue 

Black-eye  Marrow£ftt. 

i^  GJBOn     ••••        •.•••■• 

White  Marrowfat  . . . 


Average 

Average 

days 

yield. 

matur- 

ing. 

Bu.Lbe. 

Days. 

32  20 

Ill 

32  -12 

109 

32   8 

108 

32   4 

110 

31  56 

111 

81  32 

106 

81  20 

112 

31  16 

110 

80  16 

109 

29  48 

111 

29  82 

105 

28  32 

109 

Yield  m 
1906. 


Bu.Lbs. 

31  40 

27  40 
29  40 

24  40 

25  .. 
33  .. 
29  40 

28  20 

26  40 

27  .. 
24  40 
21  40 


The  average  crop  of  the  24  varieties  of  pease  tested  on  the  Central  Experimental 
Farm  at  Ottawa^  in  1906,  was  27  bus.  3  lbs.  per  acre. 


EXPERIMENTAL  FARM,  NAPPAN,  N.a 


a 


Varieties  tested. 


(For  five  yean). 


3 

4 

5 

6 

7 

8 

9 

10 

11 

12 


Archer* 

2|Prince  Albert 

Agnes* . .. 

Nelson* 

Chancellor 

White  Marrowfat.... 

Arthur* 

Gregory* 

Victona* 

English  Grey 

Mackay* 

Black-eye  Marrowfat. 


Average 

Average 
Yield. 

days 

Yield  in 

matur- 

1906. 

ing. 

Bu.  Lbs. 

Days. 

Bu.  Lbs. 

SO  52 

113 

18  40 

30  36 

112 

29  20 

30   8 

112 

16  40 

29  86 

111 

18  40 

29  24 

105 

18  .. 

29  .. 

111 

24  .. 

28  40 

109 

17  20 

28  .. 

114 

28  .. 

26  48 

117 

28  40 

26  48 

112 

14  40 

26  40 

113 

19  20 

26  40 

118 

20  .. 

I 


Varieties  tested. 


(For  five  years). 


Daniel  CRourke. 

Paragon* 

Duke* 

Golden  Vine 

Prince* 


13 

14 

16 

16 

17 

18  Early  Britain. 

19" 

20 

21 

22 

23 

24 


Picton* 

PftArl* 

■a-   ^^CVA  M  «■•        ••«••«.• 

Wisconsin  Blue.. . . . 

Kent* 

Prussian  Blue 

White  Wonder 


• 

Average 

Average 
YielZ 

days 
matur- 

ing. 

Bu.Lbs. 

Days. 

26  28 

110 

26  16 

111 

25  56 

112 

25  52 

110 

25  62 

113 

25  12 

109 

24  44 

112 

24  44 

114 

24  24 

112 

28  20 

113 

23  .. 

110 

20  .. 

108 

Yield  io 
1906. 


Bu.  Lbs. 


19  .. 
35  20 
23 
22 
30 
28 
20 
24  40 
22  40 
16  40 
19  . 
15  20 


The  average  crop  of  the  24  varieties  of  pease  tested  on  the  Experimental  Farm  at 
Nappan,  in  1906,  was  21  bus.  57  lbs.  per  acrOi 
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PEASE— CVnitnued. 
EXPERIMENTAL  FARM,  BRANDON.  MAN. 


B 


1 

2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 


Varieties  tested. 


(For  five  years). 

Early  Britain 

Macka^* 

Victoria* 

Arthur* 

Pioton* 

Gregory* 

Pearl* 

Grolden  Vine 

Prince* 

Eni^lish  Grey 

White  Marrowfat . . . 
White  Wonder. . . .% . 


Average 

Average 

days 

Yield  in 

% 

Yield. 

matui- 

1906. 

s 

ing. 

1 

g 
^ 

Bu.Lbfl. 

* 
Days. 

Bu.  Lbs. 

53  32 

126 

48  20 

131 

52  .. 

130 

50  .. 

14 

50   8 

132 

46  40 

15 

49  38 

123 

48  20 

16 

49  18 

127 

43  40 

17 

48  46 

129 

53  .. 

18 

48   2 

135 

46  10 

19 

47  42 

124 

44  50 

20 

47  24 

132 

53  40 

21 

46  30 

132 

38  .. 

22 

46  28 

1.31 

51  20 

23 

46  28 

120 

51  40 

24 

Varieties  tested. 


(For  five  years). 

Wisconsin  Blue 

Paragon* 

Black-eyo  Marrowfat . 

Archer  .      

Daniel  0'Rourk& 

Prussian  Blue . . . 

Nelson* 

Duke*    

Chancellor 

Kent* 

Prince  Albert 

Agnes* 


Average 

Average 

days 

yield. 

matur- 

ing. 

Bu.Lbs. 

Days. 

45  46 

125 

45  34 

125 

45  20 

123 

45  10 

133 

44  22 

130 

44  16 

122 

48  46 

123 

43  44 

128 

43  24 

117 

42  56 

133 

42  44 

133 

41  60 

128 

Yield  in 
1906. 


Bu.Lbs. 

46  20 

50  .. 
68  20 
44  30 
44  20 

51  .. 
60  .. 
53  20 
51  40 

39  .. 
41  40 

40  .. 


The  average  crop  of  the  24  varieties  of  pease  tested  on  the  Experimental  Farm  at 
Brandon  in  1906  was  47  bushels,  42  lbs.  per  acre. 


EXPERIMENTAL  FARM,  INDIAN  HEAD.  SASK. 


I 
5Z5 


1 
2 
3 
4 

5 

6 

7 

8 

9 

10 

11 

12 


VarietieB  tested. 


(For  five  yean). 

Paragon  * 

Daniel  OHourke.   . . . 

Early  Britain 

Prussian  Blue 

Chancellor.   

English  Grey 

Pioton* 

Mackay* 

Prince* 

Black-eye  Marrowfat. 

Golden  Vine 

White  Wonder 


Average 

c 

Average 

days 

Yield  ill 

% 

yield. 

matur- 

1906. 

S 

ing. 

0 

Bu.Lbs. 

Days. 

Bu.Lbs. 

62   4 

117 

39  .. 

13 

51  14 

111 

41  .. 

14 

51   6 

115 

45  20 

15 

60  22 

115 

41  .. 

16 

50   6 

114 

39  . 

17 

49  34 

116 

37  40 

18 

48  34 

115 

36  20 

19 

48  18 

119 

38  .. 

20 

48  10 

115 

33  20 

21 

47  54 

118 

36  .. 

22 

47  10 

114 

45  40 

23 

47   2 

112 

38  40 

24 

Varieties  tested. 


(For  five  years). 

Gregory  * 

Kent* 

Agnes     .   •••     ..... 

Duke* 

Arthur  * 

Archer  * 

Pearl* 

Nelson* 

Wisconsin  Blue 

Prince  Albert 

White  Marrowfat. . . 
Victoria  * 


Average 

Average 

days 

yield. 

matur- 

ing. 

Bu.Lbs. 

Days. 

46  30 

117 

46  18 

119 

46   6 

115 

46  34 

119 

44  54 

113 

44  34 

118 

44  26 

116 

44   6 

116 

43  60 

119 

42   6 

116 

40  38 

117 

38  68 

117 

Yield  in 
1906. 


Bu.Lbs. 

34  40 

39  .. 

30  .. 

41  20 

36  .. 

34  40 
36 

38  40 

36  .. 

46  40 

36  .. 

83  20 


■«•- 


The  average  crop  of  the  24  varieties  of  pease  tested  on  the  Experimental  Farm  at 
Indian  Head  in  1906  was  38  bushels  1  lb.  per  acre. 
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EXPERIMENTAL  FARM,  AGASSIZ,  B.C. 


I 


I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 


Vftrieties  tested. 


(For  five  years). 

White  Marrowfat 

Early  Britain 

English  Grey 

Mackay* 

Prince* 

White  Wonder. 

Golden  Vine 

Arthur* 

Victoria 

Kent* 

ParaRon  * 

Prince  Albert 


Average 

Average 

days 

Yield  in 

yield . 

matur- 
ing. 

1906. 

Bu.Lbe. 

Days. 

Bu.Lbs. 

43  54 

116 

49  .. 

42  14 

112 

48  40 

39  42 

114 

60  .. 

38  42 

116 

43  .. 

88  42 

117 

38  40 

88  22 

114 

36  40 

88  18 

116 

42  40 

88  10 

114 

38  10 

37  66 

118 

45  20 

37   8 

116 

46  20 

37   8 

121 

27  20 

36  62 

116 

41  20 

a 


Varieties  tested. 


(For  five  years). 


13,  Chancellor. 
14 1  Nelson*... 
15Picton*... 


16.  Gregory  *. 

17     Ar^^* 


Agnes 

Daniel  O'Rourke. 

Wisconsin  Blue. , 


17 
18 
19 
20 1  Black-eye  Marrowfat . 

21;Duke* 

22!Pearl* 

23 
24 


Archer  * 

Prussian  Blue. 


Average 

Average 

days 

yield. 

matur- 

ing. 

Bu.Lbs. 

Days. 

36  38 

117 

36  26 

115 

35  40 

117 

35  34 

114. 

35  20 

116' 

35   2 

111 

35  .. 

116 

34  30 

116 

33  58 

121 

33  54 

117 

33  48 

117 

33  28 

114 

Yield  in 
1906. 


Bu.Lbs. 

34  40 

36  .. 
46  40 
86  20 

28  .. 

37  40 

38  .. 
26 

29  40 
32  30 
89  .. 
86  20 


The  average  crop  of  the  24  varieties  of  pease  tested  on  the  Experimental  Farm  at 
Agassiz  in  1906  was  38  bushels  37  lbs.  per  acre. 


INDIAN  COBN. 

The  number  of  varieties  of  Indian  corn  tested  in  1906  was  twenty-three.  These 
were  sown  in  rows  about  three  feet  apart,  and  the  plants  thinned  out  to  six  or  eight 
inches  apart  in  the  rows.  The  dates  of  sowing  were  as  follows  : — At  Ottawa,  Ont.,  May 
28th ;  Nappan,  N.S.,  June  8th;  Brandon,  Man.,  June  11th ;  Indian  Head,  Sask.,  May 
19th,  and  at  Agassiz,  B.C.,  May  4th. 

The  crop  in  each  case  was  cut  green  and  put  into  the  silo  for  the  winter  feeding  of 
stock.  The  dates  of  cutting  were  : — At  Ottawa,  Ont.,  Sept.  11th  ;  Nappan,  N.S.,  Oct 
3rd  ;  Brandon,  Man.,  Aug.  27th  ;  Indian  Head,  Sask.,  Sept.  13th,  and  at  Agassiz,  B.C., 
Oct.  2nd. 

The  yield  per  acre  has  been  calculated  in  each  case  from  the  weight  obtained  from 
two  rows  each  66  feet  long. 


In  Canada  the  ton  is  2,000  Iba. 
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INDIAN  COBXf^CofUinued. 

CENTRAL  EXPERIMENTAL  FARM,  OTTAWA,  ONT. 


B 


Varieties  Tested. 


Average 
yield. 


(For  five  years). 

1  Eureka 

2  Thoroughbred  White  Flint 

3  Superior  Fodder 

4  Giant  Prolific  Ensilage. . . 

5  Early  Butler 

6  Red  Cob  Ensilage 

7|Early  Mastodon 

8'Salzer's  All  Gold 

9  Pride  of  the  North 


Tons  Lbs. 


10 
11 
12 
13 
14 


Mammoth  Cuban 

Compton's  Early 

Selected  Lcaming 

King  Philip 

White  Cap  Yellow  Dent. . 


24 

620 

22 

1,276 

22 

1.062 

22 

1,023 

21 

1,516 

21 

1,274 

21 

1,219 

21 

1,032 

20 

1,162 

20 

854 

19 

1.041 

19 

1,754 

19 

1,358 

19 

676 

• 

Yield  in 

.i 

1906. 

0 

^ 

Tons  Lbs. 

XX     •■•■•• 

15 

12  1,740 

16 

13      730 

17 

13      840 

18 

14-  1,690 

19 

IS  1,940 

20 

14  1,920 

8  1,600 

7  1,290 

13  1,720 

11  1,320 

14       60 

11      110 

7      190 

Varieties  Tested. 


(Fotr  five  years). 

Longfellow 

North  Dakota  White 

Champion  White  Pearl.. . 
Cloud's  Early  Yellow.. . . . 

Evergreen  Sugar 

Angel  of  Midnight 

(For  less  than  5  years). 

Wood's  Northern  Dent   (1 

year). 

Early  Leaminff  (1  year). . . . 
Early  Longfellow  (1  year).. 


Avemte 
yield. 


Tons  Lbs. 

19       82 

18  1,708 

18  1,543 

18  1,400 

17  1,882 

16  1,102 


Yield  in 
1906. 


Tons  Lbs. 

12  810 

10  570 

10  1,460 
8  1,160 

11  1,210 
7  1,290 


15 
IS 
11 


690 
960 


The  average  crop  of  the  23  varieties  of  Indian  corn  tested  on  the  Central  Experi- 
mental Farm  at  Ottawa  in  1906  was  11  tons,  1,420  lbs.  per  acre. 


EXPERIMENTAL  FARM,  NAPPAN.  N.a 


2 

a 


Varieties  tested. 


(For  five  years). 


1  Thorougbbred  White  Flint 
2lEureka 

3  Red  Cob  Ensilage 

4  Salzer's  All  Gold 

6  Giant  Prolific  Ensilage. . 
C  Early  Mastodon 

7  Longfellow 

8  Superior  Fodder 

9  Pnde  of  the  North 

10  Compton's  Early 

11  Ang^l  of  Midnight 

12  Evergreen  Sugar 

13  Early  Butler 

14  Selected  Learning 


Average 
yield. 


Tons.  Lbs. 


22 
22 
21 


858 
694 
42 
20  1,624 
20  1,580 
20  260 
19  1,772 
19  1,160 
19  560 
19  38 
18  1,988 
18  1.796 
18  1,510 
18  1,136 


,; 

Yield  in 

.1 

1906. 

a 

»3 

Tons.  Lbs. 

26      160 

15 

23  1,850 

16 

19  1,270 

17 

17      650 

18 

20  1,800 

19 

26      600 

20 

19  1,600 

18  1,9.50 

17  1,750 

21      900 

24  1,600 

22      330 

19      170 

20  1,260 

Varieties  testedj 


(For  five  years). 

King  Philip 

Mammoth  Cuban 

White  Cap  Yellow  Dent. . . 

Cloud's  Early  Yellow 

North  Dakota  White 

Champion  White  Pearl. . . . 

(For  less  than  5  years). 


Early  Learning  (1  year) . . . 
Early  Longfellow  (1  year) 
Wood's  Northern  Dent  (1 
yo»r) 


Avenge 
yield. 


Tons.  Lbs. 

18  488 

17  1,410 

17  1,166 

17  618 

17  540 

17  474 


Yield  in 
1906. 


Tons.  Lbs. 

18  1,900 

18  80O 

18  1,400 

20  920 

20  1,800 

21  20 


22   550 
18   950 

16   450 


The  average  crop  of  the  23  varieties  of  Indian  com  tested  on  the  Experimental 
Farm  at  Nappan  in  1906  was  20  tons,  1,068  lbs.  per  acre. 
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INDIAN  C!ORN— CofU»n««i. 
EXPERIMENTAL  FARM,  BRANDON,  MAN. 


YarietiM  tested. 


(For  five  yean). 


1  Thoroughbred  White  Flint 

2  Superior  Fodder.. 

3  Kureka 

4  Longfellow, 
5, Champion  White  Pearl. . . 

6,  Angel  of  Midnight 

7;Compton'8  Early 

8  North  Dakota  White.   ... 

9  Early  Butler 

10  Salzer'8  All  Gold 

11  King  Philip 

12  Red  Cob  Ensilage 

ISlPride  of  the  North 

14|  Giant  Prolific  Ensilage  . .  „ 


Average 

yield. 

Tons.  Lbs. 

21 

425 

20 

1,287 

20 

1,022 

20 

920 

19 

1,811  J 

19 

966 

19 

755 

18 

1,752 

18 

1,752 

18 

1,541 

18 

802 

18 

749 

17 

1,482 

17 

1,876 

Yield  in 

1906. 

E 

s 

^ 

Tons.  Lbs. 

21  1,296 

15 

19  1,600 

16 

18      960 

17 

21      768 

18 

21  1,660 

19 

19      280 

20 

19      806 

19        16 

19      544 

18      960 

18      698 

18      432 

17      848 

16  1,000 

Yarieties  tested. 


(For  five  years). 

Early  Mastodon 

Mammoth  Cuban 

White  Cap  Yellow  Dent . . 

Cloud's  Early  Yellow 

Selected  Learning 

Evei^een  Sugar 

(For  less  than  5  years). 

Early  Longfellow  (1  year) . 

Early  Leaming  (1  year) 

Wood's  Northern  Dent  (1 
year) 


Average 
yield. 


Tons.  Lbs. 

17  687 

16  578 

15  1,838 

15  1,680 

15  888 

13  770 


Yield  in 
1906. 


Tons.  Lbs. 


18 
15 
13 
19 
14 
14 


168 

624 

1,964 

1,072 

1,304 

248 


18 
16 


108 
472 


15      624 


The  average  crop  of  the  23  varieties  of  Indian  com  tested  on  the  Experimental 
Farm  at  Brandon  in  1906  was  18  tons,  19  lbs.  per  acre. 


EXPERIMENTAL  FARM,  INDIAN  HEAD,  BASE. 


£ 


Yarieties  tested. 


(For  five  years). 


1  Angel  of  Midnight. . . . 

2  Thor'bred  White  Flint 
Eureka 

4;SaIzer's  All  Gold 

5  Compton's  Early 

6  Pride  of  the  North .... 

7  North  Dakoto  White. . 

8King  Philip 

9  Champion  White  Pearl 

10  Qiant  Prolific  Ensilage 

11  Longfellow 

12  Red  Cob  Ensilage 

13  Superior  Fodder 


Average 
yield. 


Tons.  Lbs. 


16 
15 
15 
15 
14 
14 
14 
14 
13 
13 
13 
12 
12 


604 

1,882 

975 

580 

1,674 

486 

367 

50 

1,177 

334 

193 

1,766 

1,538 


Yield 

in 
1906. 


Tons.    Lbs. 


15 
15 
16 
11 
12 
15 
13 
12 
15 
14 
14 
14 
11 


800 
1,570 
1.000 
1,650 
1,850 
1,020 
1,500 
1,630 

800 
1,700 

160 
1,150 


2 

B 


14 
15 
16 
17 


Yarieties  tested. 


18 [Mammoth  Cuban.. 

19 

20 


(For  five  years). 

White  Cap  Yellow  Dent 

Early  Butler 

Selected  Leaming 
Early  Mastodon 


Evergreen  Surar 

Cloud's  Early  Yellow. . 

(For  less  than  5  years) 


Early  Longfellow  (1  yr 
Early  Leaming   (1  yr. 
Wood's  Northern  Dent 
(lyr.) 


:l 


Average 
jrield. 


Tons.    Lbs. 


12 
12 
11 
11 
11 
11 
10 


891 
816 
1,272 
1,135 
317 
312 
478 


Yield 

in 
1906. 


Tons.    Lbs. 


11 
13 
14 
14 
11 
14 
13 


14 
11 


550 

620 

710 

1,920 

•  •  •  • 

50 
1,500 


50 
1,870 


10      1,840 


The  average  crop  of  the  23  varieties  of  Indian  com  tested  on  the  Experimental 
Farm  at  Indian  Head,  in  1906  was  13  tons  1,280  lbs.  per  acre. 
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INDIAN  COIi^—eUmtinued. 
EXPERIMENTAL  FARM  AT  AGASSIZ.  B.  0. 


B 


Varieties  tested. 


(For  five  years). 

Thoroughbred  White 

Flint  

2  Pride  of  the  North.... 
8  Red  Cob  Ensilage 

Superior  Fodder 

6|Giant  Prolific  Ensilage 
6  Mammoth  Cuban 

Salzer's  All  Gold 

SiCompton's  Early .   ... 


Average 
yield . 


Tons.    Lbs. 


9 
10 
11 
12 
13 


Elarly  Butler 
Champion  White  Pearl 

Early  Mastodon 

Angel  oi  Midnight 

WhiteCap  Yellow  Dent 


23 
23 
21 
21 
20 
20 
20 
19 
18 
18 
17 
17 
17 


1,630 

1,232 

1,120 

88 

1,492 

260 

242 

801 

1,664 

740 

1,110 

122 

81 


Yield 

in 
1906. 

3 

3 

1^ 

Tona 

.    Lbs. 

14 

18 

1,620 

15 

21 

1,280 

16 

20 

1,580 

17 

19 

1,490 

18 

20 

40 

19 

17 

1,630 

20 

la 

1,810 

17 

1,805 

17 

980 

17 

1,860 

14 

700 

14 

1,040 

19 

280 

Varieties  tested. 


(For  five  years). 

North  Dakota  White. 

Eureka 

King  Philip 

Cloud's  Early  Yellow. 

Lringfellow 

Selected  Learning. . . . 
Everg^reen  Sugar ...... 


(For  less  than  5  years). 

Wood*B  Northern  Dent 

(lyr.) 

Early  Longfellow  (lyr.) 
Early  Learning  (1  yr.). 


Average 
yield. 


Tons.  Lbs. 


16 
16 
16 
15 
14 
13 
12 


1,132 
76 
1,988 
18 
1,854 
1,852 
1,678 


Yield 

in 
1906. 


Tons.  Lbs. 


16 
13 
14 
12 
13 
11 
11 


560 
620 

1,260 
90 

1,280 
220 

1,760 


16 
12 
11 


1,600 

310 

1,430 


The  average  crop  of  the  23  varieties  of  Indian  com  tested  on  the  Experimental 
Farm  at  Agassiz  in  1906  was  16  tons  632  lbs.  per  acre. 

TUBinPS. 

Twenty  varieties  were  tested  in  1906,  sown  in  drills,  or  on  the  flat,  2^  feet  apart. 
The  dates  of  sowing  were  as  follows  : — Ottawa,  Ont.  May  15th  ;  Nappan,  N.S.,  June 
16th;  Brandon,  Man.,  May  22nd;  Indian  Head,  Sask.,  June  14th*  and  at  Agassiz, 
May  7th. 

The  dates  of  pulling  were  as  follows  : — Ottawa,  October  24th  ;  Nappan,  October 
24th ;  Brandon,  October  11th ;  Indian  Head,  October  10th  and  at  Agassiz  November  1st 

The  yield  per  acre  in  each  instance  has  been  calculated  from  the  weight  of  roots 
gathered  from  two  rows  each  66  feet  long.     This  applies  to  all  the  field  roots. 
Jn  Canada  the  ton  is  2,000  lbs. 

CENTRAL  EXPERIMENTAL  FARM,  OTTAWA,  ONT. 


£ 
s 

52> 


1 

2 
3 
4 
5 
6 
7 
8 
9 
10 


Varieties  tested. 


(For  five  years). 

Jumbo 

New  Century 

Kangaroo 

Mammoth  Clyde. . . 

Good  Luck 

Emperor  Swede  . . . 
Magnum  Bonum  . . 
Perfection  Swede. . 
Hartley's  Bronae.. . 
Elephant's  Master. 


Average 
yield. 


Tons.  Lbs. 


36 
36 
35 
35 
34 
33 
33 
32 
31 
31 


637 
340 

1,052 
281 

1,095 
648 
157 
870 
837 
620 


Yield 

in 
1906. 


Tons.  Lbs. 


16 
22 
1:5 
19 
13 
12 
15 
21 
15 
14 


150 
300 

1,700 
600 

1,550 

1,950 
850 
300 

1,500 
50 


S 


11 
12 
13 
14 
15 
16 
17 
18 
19 
20 


Varieties  tested. 


(For  five  years). 

Imperial  Swede. 

Hale  wood'sBn  mze  Top 
Hairs Westbury  ... 
Selected  Purple.  Top. . 

East  Lothian 

Dnimmond  Purple  Top 

Skirvings 

Carter's  Elephant 

Sutton's  Champion.. . . 
Bangholm  Selected . . . 


Average 
yield. 


Tons.     Lbs. 


31 
31 
30 
30 
29 
29 
29 
.28 
^ 
27 


571 

351 

1,887 

882 

987 

886 

170 

1.391 

1,485 

1,013 


Yield 

in 
1906. 


ToDB.     Lbs. 


17 
15 
16 
19 
11 
10 
18 
14 
17 
U 


500 
1,150 
1,650 

300 

1,550 

800 

100 

1,000 

1,800 


The.average  yield  of  the  20  varieties  of  turnips  tested  on  the  Central  Experimental 
Farm  at  Ottawa  in  1906  was  15  tons  1,890  lbs.  per  acre. 

*At  Indian  Head  the  first  two  sowings  of  May  11th  and  19th  were  destroyed  by  cut  worms,  the  crops 
lecoided  were  grown  from  a  third  sowing  made  on  June  ISth. 


TURNIPS— ConCimied. 
EXPERIMENTAL  FARM,  NAPPAN,  N.a 


V»rietiea  tested . 


Yield 

1*06. 


(Fur  five  years}. 

1  PerlectioD  Swede, 

2  Magnum  Bunuui 

3  Kangoroo 

4  Selected  Purple  Top. . 

5  Good  Luck 

6  Hortlpf 'b  Bronze 

7  DnimmondPurpleTop  S 
SEIephBnt'a  Muter..  .  3 
9  Ualeivood'B  BronieTop  S 
0  Kmperur  Swede  . . 


''or  five  ye»ra). 

.1  Jumbo 

2  HaU'»  Weslbury 

5  Carter's  Elephant 

4  Sutton'j  Champiim  . . 

6  Mammoth  Clj'Uo ,  sa 

0  Imperial  Swede 1  36 

7  Banicholni  Selected  ...    35 

8  New  Century 35 

.9  SkirviDgi 35 

10  East  Lothian 31 


The  average  yield  of  the  20  varieties  of  tursipa  tested  on  the  Experimental  Farm 
at  Nappan  in  1906  was  25  tons  612  lbs.  per  acre. 

EXPERIMENTAL  FAHM,  BRANDON,  MAN. 


i 

Varietiea  tested. 

Vsr 

Yield 

1906. 

i 

i 

Varieties  tested. 

Vi:s^ 

Yield 

in 
1906. 

, 

(For  five  y»ri.) 
Hartley's  BrouM 

Tons.     Lbs. 
51         787 
30      1,670 
29         819 
28       1,299 
28          549 
27    ■  1,^2 
27          648 
27         437 
26       1,962 
26      1.539 

Tons.     Lbs. 
26      1,856 
26         952 

23  1,784 
28          424 
26      1,5(12 
2S      1,744 

24  576 
18          696 
24            48 
ao      1,976 

u 

12 
IS 
14 
16 
16 
17 
18 
19 
20 

(For  five  years.) 

Tons.     Lbs. 
26         483 
26          378 
28          378 
26      1,797 
26      1,533 
25      l,lti3 
2S          956 
25          B62 
20         688 
2S         682 

Tons.     Lbs. 

[raperia]  Swede 

Ellephant'i  Master  ... 
Drummond  Purple  Top 

Emperor  Swede 

Ilalawood'sBronieTop 
Mammoth  Clyde  .... 

3 

4 
6 
6 
7 

Ms^nmBonum 

Sutton's  Champion  . . . 

Hall's  Wwtbury 

Junilw 

Skirvinga. 

Carter's  tlephanL.... 
Perfection  Swede 

20  1,448 
18      1,488 
22           88 
IB         M4 

21  1,660 

10 

Selected  Purple  Top. . 

90      1,184 

The  average  yield  of  the  20  varieties  of  turnips  tested  on  the  Experimental  I 
at  Brandon  in  1906  was  22  tons  8U  lbs.  per  acre. 

EXPERIMENTAL  FARM.  INDIAN  HEAD,  SASK. 


Varieties  tested. 


Hartley's  Bronze  . . 


Baiigholm  Selected  . 
Carter's  Elephant. . . 

Good  Luck 

Imperial  Swede 


1,052 

900 
208 
1,408 


(For  five  years). 
Emperor  Swede  ... 

Jumbo 

Magnum  Bonum  . . 
Drummond  Purple  Top 

Mammoth  Clyde 

New  Century 

Selected  Purple  Top. 

Kangaroo 

Elephant's  Master. . . 
East  Lothian 


Tons,     Lba. 
1.172 


The  average  yield  of  the  20  varieties  of  turnips  tested  on  the  Experimental  Farm 
ftt  Indian  Head  in  1906  was  17  tons  333  lbs.  per  acre. 
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TURK  IPS— 'Continued. 
EXPERIMENTAL  FARM,  AGASSIZ,  B.a 


J 

1 

Varieties  tested. 

Average 
yield. 

Yield 

in 
1906. 

1 

11 

12 
13 
14 

Tarieties  tested. 

Average 
yield. 

Yield 

in 
1906. 

1 

2 
3 
4 

(For  five  yean). 

Carter's  Elephant 

Perfection  tSwede 

Ualewood's  BrftnzeTop 

Mammoth  Clyde 

Elephant's  Mlaster  . . . 
East  Lothian 

Tons.    Lbs. 

28      1,664 
28         995 
27      1,683 
27         556 
26       1,820 
26       1,311 
26         793 
26         536 

25  1,875 

26  1,750 

Tons.    Lbs. 

15  1,680 

20  1,760 

21  240 
10      1,120 

16  208 
14       1,172 
23         200 
12         552 
21          600 
18          960 

(For  five  years). 

Hall's  Weetbury 

Imperial  Swede 

Bangholm  Selected. . . 

Kanffftmo 

Tons.    Lbs. 

26      1,480 
26      1,025 
26         908 

25  630 

26  61 
24       1,762 
23      1,673 
23         840 
22      1,223 
21       1,243 

Tons.    Lbs. 

13  928 
18         432 

14  488 
21       1,032 

5 
6 

15  Magnum  Bonum 

16  Skirvinirs 

17  1,376 

18  664 

7 

8 

9 

10 

Good  Luck 

Hartley's  Bronze 

Jumbo 

Emperor  Swede. 

17  DrummondPurpleTop 

18  New  Century 

19  Selected  Purple  Top  . 

20  Sutton's  Champion. . . 

15  1,152 

16  142 
11      1,760 
16       1,944 

The  average  yield  of  the  20  varieties  of  turnips  tested  on  the  Experimental  Farm 
at  Agassiz  in  1906  was  16  tons  1,220  lbs.  per  acre. 

MANGELS. 

Sixteen  varieties  of  mangels  have  been  under  test  during  1906.     All  were  sown  in 
drills  or  on  the  flat  in  rows  2^  feet  apart.     The  dates  of  sowing  were  as  follows  : — 
At  Ottawa,   Ont.,  May  15th  j  Nappan,  N.S.,  June  14th;  Brandon,  Man.,  May  23rd 
Indian  Head,  Sask.,  June  13th*,  and  at  Agassiz,  B.C.,  April  21. 

The  dates  of  pulling  were  as  follows  : — At  Ottawa,  Ont,  Oct.  24th  ;  Nappan,  N.S. 
Oct  17th ;  Brandon,  Man.,  Oct  8th ;  Indian  Head,  Sask.,  Oct  8th,  and  at  Agassiz 
Oct  30th. 

In  Canada  the  ton  is  2,000  lbs. 

CENTRAL  EXPERIMENTAL  FARM,  OTTAWA,  ONT. 


I 


1 
2 

3 

4 
5 
6 


Varieties  testod. 


(Yor  five  years). 

Mammoth  Long  Red . . 
Mammoth  Yellow  In- 
termediate   

Prize  Mammoth  Long 

Half  Sugar  White 

Triumnh  Yellow  Globe 

Prize  Winner  Yellow 
Globe 

Lion  ^  Yellow  Inter- 
mediate  


Average 
yield. 


Tons.  Lbs. 
41         803 

39      l/>80 


3vS 
37 
37 

37 

36 


1,853 
1,527 
1,476 

1,087 
1,146 


Yield 
in 

u 

2 

1906. 

E 

» 

Tons.  Lbs. 

38         800 

8 

9 

33         800 

10 

11 

35         600 

25         70$ 

12 

36         700 

13 

33         200 

14 

15 

32         300 

16 

Varieties  tested. 


(For  five  years). 

Yellow  Intermediate. 

Selected  Yellow  Globe 

Giant  Sugar  Mangel  . 

Selected  Mammoth 
Long  Red 

Leviathan  Long  Red. 

Giant  Yellow  Inter- 
mediate   

Gate  Post 

Half  Sugar  Rosy 

Giant  Yellow  Globe.. 


Average 
yield. 


Tons.  Lbs. 

36         879 
35  56 

34         991 


33 
33 

32 
32 
31 
30 


954 
648 

1,060 
424 
118 

1,122 


Yield 

in 
1906. 


Tons.  Lbs. 


37 
34 
30 


1,060 

900 

1,600 


40      1,500 
28         400 


29 
24 
27 
21 


1,250 

1,600 

700 

60 


The  average  yield  of  the  16  varieties  of  mangels  tested  on  the  Central  Experi- 
mental Farm  at  Ottawa  in  1906  was  31  tons  1,569  lbs.  per  acre. 

*At  Indian  Head  the  first  two  sowings  of  May  11th  and  19th  were  destroyed  by  cat  worms.  The  oropt 
reeorded  were  grown  from  a  third  sowing  made  on  June  i3th. 
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'M.ASQELS—CofUinuecL 
EXPERIMENTAL  FARM,  NAPPAN,  N.S. 


I 

s 


2 
8 
4 


6 

7 


Varieties  tested. 


(For  five  years.) 

Mammoth  Yellow  Inter- 
mediate  

LionYellowIntermediate 

Yellow  iDtermediate 

Giant  Yellow  Intermedi- 
ate   

Prize  Winner  Yellow 
Globe 

Selected  Yellow*  Globe. . 

Half  Sugar  White 


Average 
yield. 


Tons.  Lbs. 

35  1,142 
35  763 
33  1.477 

33   910 

33  269 
32  728 
31  1,261 


Yield  in 

1906. 

Tons.  Lbs. 

17 

1,145 

16 

670 

19 

940 

13 

235 

16 

1,990 

18 

960 

19 

280 

a 


8 

9 

10 

11 

12 

13 
14 
15 
16 


Varieties  tested. 


(For  five  years.) 

Prize  Mamni.  Long  Red. 
Giant  Yellow  Globe.  .. 
Mammoth  Long  Red .... 

Half  Sug^r  Rosy 

Selected    Mamm.    Long 

Red 

Triumph  Yellow  Globe. . 

Leviathan  Lonff  lUd 

Giant  Sugar  Mangel 

Gate  Post 


Average 
yield. 


Tons.  Lbs. 


30 
29 
29 

28 


909 
1,531 

192 
1,959 


28  819 

28  53 

27  1,943 

27  979 

26  1,971 


Yield  in 
1906. 


Tons.  Lbs. 

16  1,495 

13  730 
18  465 

14  1,205 

13  1720 

14  I7<i0 

15  855 
13  565 
13  1,555 


The  average  yield  of  the  1 6  varieties  of  mangels  tested  on  the  Experimental  Farm 
at  Nappan  in  1906  was  15  tons,  1,907  lbs.  per  acre. 


EXPERIMENTAL  FARM,  BRANDON,  MAN. 


■ 

u 

i; 

B 

55 


1 
2 
8 
4 
5 

6 

7 
8 


Varieties  tested. 


(For  five  years.) 

Mammoth  Long  Red 

Triumph  Yellow  Globe. . 

Prize  Mamm.  Long  Red. 

Half  Sngar  White    ..   .. 

Self^ted  Mamm.  Long 
Red 

Prize  Winner  Yellow 
Globe 

Yellow  Intermediate  . . . 

Mammoth  Yellow  Inter- 
mediate   


Average 
yield. 

Yield  in 
1906. 

1 

9 

Tons.  Lbs. 

Tons.  Lbs. 

30      826 
29  1,294 
29      872 
29      502 

29      398 

27      384 
38      296 
32  1,472 
31      304 

29  1,400 

9 

10 

11 

12 
13 
14 

15 
16 

29      368 
29      238 

28  1,024 

33      264 
31  1,624 

26  1,856 

Varieties  tested. 


(For  five  years.) 

Gate  Post 

Lion  Yellow  Intermedi- 
ate  

Selected  Yellow  Globe  . . 

Half  Sug^r  Rosy 

Leviathan  Long  Red 

Giant  Yellow  Intermedi- 
ate   

Giant  Sugar  Mangel 

Giant  Yellow  Globe... 


Average 
yield. 


Tons.  Lbs. 
27      806 

26  1,486 

26  1,3S1 

26  1,354 

25  182 


24 
24 
23 


1,711 
946 
306 


Yield  in 
1906. 


Tons.  Lbs. 

26  1,064 

21  636 

32  416 

28  1,288 

26  272 

25  1,744 

26  1.856 
24  312 


The  average  yield  of  the  16  varieties  of  mangels  tested  on  the  Experimental  Farm 
at  Brandon  in  1906  was  28  tons,  1,824  lbs.  per  acre. 
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MAI^GEIB— Continued. 
EXPERIMENTAL  FARM,  INDIAN  HEAD.  SASK. 


i 

a 


2 
8 


6 
6 

7 


Varieties  tested. 


(For  five  years.) 

Prize     Winner     Yellow 

Globe 

Triumph  Yellow  Glolje. . 
Giant  Yellow  Intermedi- 

Cvv^7      ••■•■■•■  •*       ■■■•■ 

Lion  Yellow  Intermedi- 
ate   

Selected  Yellow  Globe. . 

Half  Sujrar  White 

Yellow  Intermediate 


Averac^e 
yield. 


Tons.  Lbs. 

26  1,120 
25  1,662 

25  942 

26  876 
24  1,037 
24  650 
23  1,516 


Yield  in 
1906. 


Tons.  Lbs. 


27 

28 


252 
232 


24  972 

21  636 

22  1,804 

23  506 
23  728 


s 

B 


8 
9 

10 
11 
12 
13 

14 
15 


Varieties  tested. 


(For  five  years.) 

Giant  Yellow  Globe  .... 

Half  Sugar  Rosy 

Giant  Sugar  Mangel 

Prize  Mamm.  Long  Red. 

Mammoth  Long  Red 

Selected  Mammoth  Long 

Red 

Leviathan  Long  Red 

Gate  Post 


Average 
yield. 


Yield  in 
1906. 


To£s.  Lbs.  Tons.  Lbs, 


23  617 
21  1,603 
1,222 
917 
633 


21 
21 
21 


21  552 
20  1,751 
20  1,162 


24 
21 
20 
19 
21 


180 

1,296 

1,845 

544 

900 


19  1,336 
21  636 
18  1,092 


Fifteen  varieties  only  were  sown  at  Indian  Head,  the  Mammoth  Yellow  Inter- 
mediate bcin^  accidentally  omitted. 

The  average  yield  of  the  15  varieties  of  mangels  tested  on  the  Experimental  Farm 
at  Indian  Head  in  1906  was  22  tons,  1,003  lbs.  per  acre. 

EXPERIMENTAL  FARM,  AGASSIZ,  B.O. 


£ 

B 

a 

525 


1 
2 

8 

4 
5 
6 
I 
8 


Varieties  tested. 


(For  five  years.) 

Mammoth  Lomr  Red 

Lion  Yellow  Intermedi- 
ate  

Yellow  Intermediate 

Giant  Sugar  Mangel 

Half  Sugar  White 

Giant  Yellow  Globe 

Selected  Yellow  Globe. . 
Giant  Yellow  Intermedi- 
ate   


Average 

Yield  in 

,i 

yield. 

1906. 

B 
1 

Tons.  Lbs. 

Tons.  Lbs. 

81  1,236 

14      644 

9 
10 

28  1,332 

16  1,680 

28  1,263 

27      862 

11 

28      397 

18      960 

12 

28      239 

16      868 

IS 

27  1,361 

11  1,760 

14 

26      510 

11  1,826 

16 
16 

26      371 

13  1,720 

Varieties  tested. 


(For  five  years.) 

Selected  Mamm.  LonsRed 

Maminoth  Yellow  Inter- 
mediate   

Half  StMfar  Rosy 

Prize  Mamm.  Long  Red. 

Triumph  Yellow  Globe . 

GatePost 

Leviathan  Long  Red 

Prize  Winner  Yellow 
Globe 


Average 

Srield. 

Tons.  Lbs. 

25 

1,612 

25 

721 

25 

606 

24 

1,102 

23 

1,422 

23 

840 

22 

1,724 

22 

1,693 

Yield  in 
1906. 


Tons.  Lbs. 

14  1,010 

20  1,712 

18  168 
11  1,892 
20  1,184 

10  856 

19  644 

11  176 


The  average  yield  of  the  16  varieties  of  mangels  tested  on  the  Experimental  Farm 
at  Agassiz  in  1906  was  16  tons,  118  lbs.  per  acre. 


CABBOTS. 

Ten  different  sorts  of  carrots  were  tested  daring  1906,  all  being  sown  in  drills,  on 
the  flat,  in  rows  two  feet  apart.  The  dates  of  sowing  were  as  follows  : — At  Ottawa, 
Ont,  May  15th;  Nappan,  N.S.,  June  4th;  Brandon,  Man,  May  8th  ;  Indian  Head, 
Bask.,  June  13th ;  and  at  Agassiz,  B.C.,  April  21st. 

The  dates  of  pulling  were  as  follows  : — At  Ottawa,  Oct.  25th ;  Nappan,  Oct.  20th ; 
Brandon,  Oct.  10th ;  Indian  Head,  Oct.  9th;  and  at  Agassiz,  Oct.  Slst. 

In  Canada  the  ton  is  2,000  lbs. 
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CARROTS— Conantt€dl 
OENTRAli  EXPERIMENTAL  FARM,  OTTAWA,  ONT. 


J 


Varieties  tested. 


(For  five  years.) 

Mammoth  White  In- 
termediate  

New  White  Interme- 
diate  

Improved  Short  White 

Giant  White  Vosgee. . 

Ontario  Champion 


Avevage 
jrield. 


Tons.     Lbs. 
29      1,227 


28 
27 
27 
27 


67 

1,976 

1,681 

188 


Yield 

in 
19<i6. 

j  Number. 

Tons.     Lbs. 

26      1,960 

6 

7 

20  900 
25      1,200 

21  900 
21       1,000 

8 

9 

10 

Varieties  tested. 


(For  five  years.) 

Carter's  Orange  Giant. 
Long  Yellow  Stump- 
rooted  . .   . 

White  Belgian 

Half  Long  Chantenay. 
Early  Gem 


Average 
3rield. 


Tons. 
24 

23 
21 
20 
19 


Lbs. 
697 

616 

481 

91 

601 


Yield 

in 
1906. 


Tons.     Lbs. 
16      1,600 


20 
16 
14 
16 


i,:soo 

1,200 

1,200 

800 


The  average  yield  of  the  10  varieties  of  carrots  tested  on  the  Central  Experimental 
Farm  at  Ottawa  in  1906  was  19  tons  1,605  lbs.  per  acre. 


EXPERIMENTAL  FARM,  NAPPAN,  N.S. 


J 

B 

Varieties  tested. 

Average 
yield. 

Yield 

in 
1906. 

■ 

£ 

B 

3 

J2; 

G 

7 

8 

9 

10 

Varieties  tested. 

Average 
yield. 

Yield 

in 
1900. 

1 

2 
3 
4 

(For  five  years.) 

Ontario  Champion 

New  White  Interme- 
diate  

Mammoth  White  In- 
termediate  

Giant  White  Vosges.. 

White  Belgian. .   ...^- 

Tons.     Lbs. 
19      1,611 

19      1,611 

19         960 
19         824 
18         199 

Tons.     Lbs. 

12  420 

16      1,616 

8         666 
10         460 

13  70 

(For  five  years.) 

Long  Yellow   Stump- 
rooted 

Improved  Short  White 
Half  Long  Chantenay. 
Carter's  Orange  Giant. 
Early  Gem 

Tods.     Lbs. 

17      1,788 
17         919 
17           73 
Hi         957 
15      1,453 

Tons.     Lbs. 

10         625 

9         150 

10         995 

10         130 

9       1,305 

6 

The  average  yield  of  the  10  varieties  of  carrots  tested  on  the  Experimental  Farm 
at  Nappan  in  1906  was  10  tons  1,833  lbs.  per  acre. 


EXPFRIMENTAL  FARM,  BRANDON,  MAN. 


m 

.  U 

£ 

B 


Varieties  tested. 


(For  five  years.) 

New  White  Interme- 
diate  

Ontario  Champion 

3|  Improved  Short  White 
4  Giant  White  Vosges. . 
6  Carter's  Orange  Giant. 

White  Belgian 


Average 
yield. 


Tons.     Lbs. 


24 
23 
23 
20 
20 
19 


676 
816 
24 
1,448 
832 
632 


Yield 

in 
1906. 


Tone.     Lbs. 


18 
19 
19 
20 
21 
14 


960 

720 

1,16) 

1,360 

1,120 

160 


B 

a 


7 

8 

9 
10 


Varieties  tested. 


Average 
yield. 


(For  five  years.) 

Mammoth  White  In- 
termediate   

Long  Yellow  Stump- 
rooted  

Half  Long  Chantenay. 

Early  Gem 


Tons.     Lbs. 


19 

19 
17 
17 


412 

236 
1,792 
1,288 


Yield 

in 
1906. 


Tons.     Lbs. 


18 

20 
18 
20 


80 

480 

1.400 

40 


The  average  yield  of  the  10  varieties  of  carrots  tested  on  the  Experimental  Farm 
at  Brandon  in  1906  was  19  tons  148  lbs.  per  acre. 
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CAnnOTB— Continued. 
EXPERIMENTAL  FARM.  INDIAN  HEAD,  SASK. 


Varieties  tested. 


(For  five  years  ending  1905.) 

Ontario  Champion 

New  White  Intermediate 

Giant  White  Vosges 

Iintjroved  Short  White 

White  Belgian 


Average 
yield. 


Tons.     Lbs. 


16 
15 
14 
14 
13 


113 

1,562 

1,464 

402 

426 


a 


6 
7 
8 
9 
10 


Varieties  tested. 


(For  five  years  ending  1906.) 

Early  Grem 

Half  Long  Chantenay .^ 

Mammoth  White  Intermediate. 

Carter's  Orange  Giant 

Long  Yellow  Btump-rooted. . .   . 


Average 

yield. 

Tom 

1.     Lbs. 

13 

47 

12 

1,730 

12 

1,694 

12 

749 

12 

274 

The  plots  of  carrots  at  Indian  Head  in  1906  were  entirely  destroyed  by  cut- 
worms. Under  these  circumstances  it  is  thought  best  to  give  the  yields  for  the  five 
years  ending  1905. 

EXPERIMENTAL  FARM.  AGASSIZ,  B.  O. 


1 

55 

Varieties  tested. 

Average 
yield. 

1 
2 

(For  five  yeara) 

Giant  White  Vosges. . 
Mamm.   White  Inter- 
mediate   

Tons.  Lbs. 
31         456 

28         678 
27         105 
26         831 
25      1,097 

3 
4 
6 

Improved  Short  White 

White  Belgian 

Garter's  Orange  Giant 

Yield 

in 
1906. 


Tons.  Lbs. 
37      1,340 

26  1,692 

31  ,      964 

28  232 

31  1,756 


I 


Varieties  tested. 


10 


(For  five  years.) 

New  White  Intenned- 
iate ^     

Ontario  Ohampion. . . . 

Early  Gem 

Long  Yellow  Stump 
Rooted 

Half  Long  Chantenay. 


Average 
yield. 


Tons.  Lbs. 


Yield 

in 
1906. 


Tons.  Lbs. 


24 
24 
20 

20 
19 


1,309 

654 

1,796 

814 
1,684 


28 
23 
24 

22 
26 


1,784 
676 

1,672 
404 


The  average  yield  of  the  10  varieties  of  carrots  tested  on  the  Eitperimental  Farm  at 
Agassiz  in  1906  was  28  tons  427  lbs.  per  acre. 


SUGAB  BEEXa 

Eight  varieties  of  sngar  beets  have  been  tested  during  1906,  sown  in  drills  or 
on  the  flat  in  rows  two  feet  apart.     The  dates  of  sowing  were :     At  Ottawa^  Ont.', 
May  15th;  Nappan,  N.S.,  June  14th;  Brandon,  Man.,  May  23rd;  Indian  Head,  Sask.,- 
June  13th  and  at  Agassiz,  B.C.,  April  21st. 

The  dates  of  pulling  were  as  follows  :  At  Ottawa  Oct.  25th ;  Nappan,  October  19th ; 
Brandon,  October  8th ;  Indian  Head,  October  9th  and  at  Agassiz,  October  30th. 

The  yield  per  acre  in  each  instance  has  been  calculated  from  the  weight  of  roots 
gathered  from  two  rows  each  66  feet  long.  Though  all  the  varieties  included  in  these 
tests  are  commonly  classed  as  sugar  beets  it  should  be  noted  that  the  only  sorts  recom- 
mended for  use  in  the  manufacture  of  beet  sugar  are  Wanzleben,  Vilmorin's  Improved 
and  French  Very  Rich. 

In  Canada  the  ton  is  2,000  lbs. 
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SUGAR  BEETS— Con^wtttfi 
CENTRAL  EXPERIMENTAL  FARM,  OTTAWA,  ONT. 


2 


^ 


VarietieB  tested. 


(For  five  yean.) 

liDanish  Red  Top 

2Re')TopSu^r 

3  I  >aDi9h  improved 

4 1  Improved  imperial. . . 


Ayerage 
yield. 


Tens.  Lbs. 


34 
34 
33 
32 


1,919 

1,611 

1.392 

452 


Yield 

^ 

in 

£ 

1906. 

^ 

^ 

Tons.  Lbs. 

35           60 

5 

33         360 

6 

31       1,950 

7 

34         150 

8 

Varieties  tested. 


(For  five  years.) 


5 1  Royal  Giant. 
Wansleben . . 


French  Venr  Rich 

Vilmorin*8  Improved. . 


Avsnge 
yield. 


Tons.  Lbs. 


30 
26 
24 
23 


624 

649 
1,387 


Yield 

in 

1900. 


Tons.  Lbs. 


31 
26 
28 
25 


1,350 

1,700 

300 

800 


The  average  yield  of  the  8  varieties  of  sugar  beets  tested  on  the  Central  Experi- 
mental Farm  at  Ottawa  in  1906  was  30  tons  1,581  lbs.  per  aero. 


EXPERIMENTAL  FARM,  NAPPAN,  N.  S. 


£ 

3 


1 
2 
3 

4 


Varieties  tested. 


(For  five  years.) 

Royal  Giant 

Red  Top  Sngy . . . . 
Danish  Red  Top... 
Danish  Improved . . 


Average 
yield. 


Tons.  Lbs. 


27 
24 
24 
23 


991 
1,796 
1,218 
1,269 


Yield 

in 
1906. 

1 

1 

Tons.  Lbs. 

10  295 
9         975 

11  1,4.30 
13      1,225 

5 
6 

I 

Varieties  tested* 


(For  five  years.) 

Improved  ImperiaL . . . 

Wanzleben 

Vilmorin's  Improved. 
;  French  Very  Rich . . . . 


Average 
yielo. 


Tons.  Lbs. 


23 
20 
18 
16 


790 

246 

1,180 

1,641 


Yield 

in 
1906. 


Tons.  Lbs. 


12 
8 
8 

11 


1,410 
830 

1,490 
605 


The  average  yield  of  the  8  varieties  of  sugar  beets  tested  on  the  Experimental 
Farm  at  Nappan  in  1906  was  10  tons  1,532  lbs.  per  acra 


EXPERIMENTAL  FARM  BRANDON,  MAN. 


9 
J25 


Varieties  tested. 


(For  five  years). 


Red  Top  Sugar... 
Danish  Red  Top.. 

Royal  Giant.. 

Danish  Improved. 


Average 
yield. 


Tons.  Lbs. 


Yield  in 
1906. 


26 
25 
21 
21 


1,856 

1,770 

1,982 

926 


Tons.  Lb^. 


20 
26 
22 
20 


1,448 
800 

1,672 
920 


i5 


5 

6 
7 
8 


Varieties  tested. 


(For  five  years). 

Improved  Imperial.. , 

Wanzleben 

French  Very  Rich  . . 
Vilmorin's  Improved , 


Average 
yield. 


Tons.  Lbs. 

21  187 

19  1,706 

16  625 

15  571 


Yield  in 
1906. 


Tons.  Lbs. 

21  1.824 

16  1,792 

16  1,264 

15  624 


The  average  yield  of  the   8   varieties  of  sugar  beets  tested  on  the  Experimental 
Farm  at  Brandon  in  1906  was  20  tons,  293  lbs.  per  acre. 
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SUGAR  BEET&^Cantinued. 
EXPERIMENTAL  FARM,  INDIAN  HEAD,  8ASK. 


s 

B 


Varieties  tested. 


(For  five  years). 

Royal  Giant 

Red  Top  Sugar 

Danish  Iinproved. . . 
ImDfoved  Imperial. . 


Average 
yield. 


Tons.  Lbs. 

20         7 
18       71 

IG  1,672 

16  1,472 


Yield  in 
1906. 


Tons.  Lbs. 

19      148 

14  1,568 
10      472 

15  888 


5 
6 
7 
8 


Varieties  tested. 


(For  five  yeare). 

Danish  Red  Top 

Vilmorin's  Improved . 

Wanzleben 

French  Very  Rich  . . . 


Average 
yield. 


Tons.  Lbs. 

15  1,420 

13  1,172 

13  180 

12  1,637 


Yield  in 
1906. 


Tons.  Lbs. 

16  1,000 

10      856 

U      308 

9      480 


The  average  yield  of  the  8  varieties  of  sugar  beets  tested  on  jthe  Experimental 
Farm  at  Indian  Head  in  1906  vas  14  tons^  215  lbs.  peracra 


EXPERIMENTAL  FARM,  AGASSIZ,  B.C. 

• 

u 

1 

S 

525 

Varieties  tested. 

Average 
yiuld. 

Yield  in 
1906. 

1 

5 
6 

7 
8 

Varieties  tested. 

Average 
yield. 

Yield  in 
1906. 

1 

(For  five  years). 

Royal  Giant  .       

Improved  Imperial 

Danish  Improved  ...  ..... 

Red  Top  Sugar 

Tons.  Lbs. 

23  1,197 
21  1,930 
21  1,280 
21      709 

Tons.  Lbs. 

15  1,680 
22  1,540 

19  1,072 

20  1,712 

(For  five  years). 
Danish  Red  Top 

Tons.  Lbe. 

20  1,686 
17  1,533 
17      637 
17      185 

Tons.  Lbs. 
21  1,032 

2 
3 

4 

French  Very  Rich 

Wanzleben 

Vilmorin's  Improved 

12  1,080 
18  1,356 
10       64 

The  average  yield  of  the   8   varieties  of  sugar  beets  tested  on  the  Experimental 
Farm  at  Agassiz  in  1906  was  17  tons,  1,442  lbs.  per  acre. 


POTATOES. 

Thirty  two  varieties  of  potatoes  have  been  under  test  daring  1906.  The  potatoes 
were  cut  into  pieces  with  two  or  three  eyes  in  each,  and  these  pieces  were  planted  in 
rows  21  feet  apart,  the  sets  being  placed  a  foot  apart  in  the  rows.  The  dates  of  plant- 
ing and  digging  were  as  follows  : — At  Ottawa,  Ont.,  planted  May/  22,  dug  Oct.  Ist ; 
at  Nappan,  N.S.,  planted  June  13,  dug  October  12  ;  at  Brandon,  Man.,  planted  May 
21,  dug  October  2  ;  at  Indian  Head,  Sask.,  planted  May  12,  dug  October  3,  and  at 
Agassiz,  B.C.,  planted  May  1,  dug  September  17. 

In  Canada  the  bushel  of  potatoes  is  60  Iba. 
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POTATOES— Con<intt«f. 
CENTRAL  EXPERIMENTAL  FARM,  OTTAWA,  ONT. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 


Varieties  tested. 


(For  five  years). 

Carman  Na.  1 . . . 

Late  Puritan 

Monev  Maker 

Dreer  8  Standard   . . 
Burnaby  Mammoth  . 
Sabean^  Elephant .. . 
Canadian  Beauty  . . . . 

Holborn  Abundance. 

Irish  Cobbler 

Rochester  Koee 

Reeve's  Rose 

Country  Gentleman . 
Vick's  Extra  Early.. 

Unde  Sam 

State  of  Maine 

Everett 


Average 
yield. 


Bus.  Lbs. 

387  38 

375  19 

862  7 

857  17 

360  41 

349  22 

348  66 

346  43 

333  81 

830  63 

2fffy  53 

326  29 

326  2 

818  7 

317  14 

316  29 

310  12 


Yield 

lin 

1906. 

Bus.  Lbs. 

114 

24 

116 

36 

74 

48 

121 

•  • 

94 

36 

129 

48 

112 

12 

112 

12 

171 

36 

132 

•  • 

149 

36 

114 

24 

165 

•  • 

134 

12 

116 

36 

132 

a    • 

88 

■    • 

u 

5Z5 


Varieties  tested. 


(For  five  years). 

18  Empire  State 

19  Maule's  Thoroughbred 

20  American  Wonder .... 

2l|EarlyRose 

22,Carman  No.  3 

23Early  White  Prize.... 
24  Bovee 


Average 
yield. 


Bus.  Lbs. 


(For  less  than  5  years). 

Pearoe  (4  yrs.) , 

Early  Envoy  (4  yrs. )...., 


297 
294 
2S6 
283 
270 
210 
209 


48 
53 
48 
36 
19 
26 


Pinffree  (4  yrs.) 

Dooley  (2  yrs.) 

Morgan  Seedling  (2  yrs. ). . . 
Vermont  Gold  Uom  (2  vrs.) 
Dalmeny  Beauty  (1  yr.).. . . 
Ashleaf  Kidney  (1  yr.) .... 


310  45 

190  51 

182  36 

263  .. 

247  30 

243  6 


Yield  in 
1906. 


Bus.  Lbs. 

132  .. 

105  36 

79  12 

149  30 

88  .. 

156  12 

112  12 


143  .. 

70  24 

134  12 

149  36 

121  .. 

138  36 

213  24 

151  48 


The  average  crop  of  the  32  varieties  of  potatoes  tested  on  the  Central  Experimental 
Farm  at  Ottawa  in  1906  was  125  bushels  45  lbs.  per  acre. 


EXPERIMENTAL  FARM,  NAPPAN,  N.S. 


1 

Varieties  tested. 

Average 
yield. 

Yield  in 
1906. 

c 
3 
% 

18 
19 
20 
21 
22 
23 
24 

Varieties  tested. 

Average 
yield. 

Yield 
in  1906. 

1 

(For  five  years). 

Vick's  Extra  Early 

Rochester  Rose . . 

Irish  Cobbler 

Bus.  Lbs. 

455    50 
406     .. 
371    16 
369    36 
368    43 
367     .. 
365    12 
361    41 
a=)9    65 
355      6 
354    24 
354    12 
352    53 
340      7 
339    41 
335    17 
323    60 

Bus.  Lbs. 

385    .. 
358    36 
367    24 
422    24 
321    12 
286     .. 
3%     .. 
341     .. 
336    36 
343    12 
356    24 
281    36 
334    24 
418     .. 
330    .. 
369    86 
426    48 

(For  five  years). 
Bovee 

Bus.  Lbs. 

323    24 
319     .. 
318      7 
317    41 
S0&    22 
282    29 
276    19 

431    12 
343    12 
331    31 
508    12 
416    54 
390    30 

•  *  «          •  ■ 

•  •  ■          •  • 

Bus.  Lbs. 
297     .. 

2 
3 

American  Wonder 

Country  Gentleman 

Maule's  Thoroughbred 

Dreer*s  Standard 

Early  Rose 

323    24 
330     .. 

4 
5 
6 

State  of  Maine 

Everett    

Carman  No.  1 

242     .. 
266    10 
336    36 

7 

Reeve's  Rose 

(For  less  than  6  years). 

Pearce  (4  jrrs.) « 

Early  Envoy  (4  yrs.) 

Pingree(4yrs.) 

Vermont  (Jold  Coin  (2 yrs.) 
Dooley  (2  yrs.) 

248    36 

8 

Late  Puritan 

9 

Canadian  Beauty 

10 

11 

Empire  State 

Monev  Maker  

356    24 
380    36 

12 
13 
14 

Holborn  Abundance. . . . 

Burnaby  Mammoth 

Carman  No.  3 

297    .. 
603    48 
420    12 

15 
16 

Earlv  White  Prize 

Uncle  Sam 

Momn  Seedhng  (2  yrs.)  . . 
Ashleaf  Kidney  (1  yr.)  . .   . 
Dalmeny  BeAUty  (1  yr.).  . . 

297     .. 
387    12 

17 

Sabean's  Elephant 

281    36 

The  average  crop  of  the  32  varieties  of  potatoes  tested  on  the  Experimental  Farm 
at  Nappan  in  1906  was  345  bushels  3  lbs.  per  acre. 


34 

POTATOES— Con/tn««£ 
EXFERIMENTAI.  FARM,  BRANDON,  MAN. 


^ 

c 
0 

^ 


1 

2 
3 
4 
6 
6 

« 

8 
9 
10 
11 
12 
13 
14 
16 
16 
17 
18 


YarietieB  tested. 


(For  five  years). 

American  Wonder 

Dreer*8  Standard 

Late  Puritan , 

State  of  Maine 

Unde  Sam 

Empire  State 

Money  Maker 

Maule*B  Thoroughbred 
Sabean's  Elephant. .... 

Canadian  Beauty 

Country  Gentleman. . . 

Reeve's  Rose. , 

Holbom  Abundance. . . 
Bumaby  Mammoth ... 

Irish  Cobbler 

Carman  No.  3 

Carman  No.  1 


Average 

Yield 

• 

in 

1 

yield. 

1906. 

^ 

Bus. 

Lbs. 

Bus. 

Lbs. 

545 

36 

484 

•  ■ 

19 

533 

40, 

436 

20 

20 

533 

20 

421 

40 

21 

529 

28 

484 

a  ■ 

22 

522 

8 

469 

20 

23 

517 

•  • 

•129 

•  • 

24 

516 

16 

418 

•  ■ 

504 

32 

403 

20 

492 

48 

436 

20 

489 

52 

337 

20 

487 

40 

300 

40 

470 

48 

491 

20 

470 

48 

374 

•  • 

462 

•  • 

392 

20 

459 

48 

385 

•  • 

447 

20 

344 

40 

447 

20 

414 

20 

432 

40 

451 

.  • 

Yarieties  tested. 


{Tor  five  years). 

Everett 

Early  White  Prize.. 

Bovee 

Early  Rose , 

Vick's  Extra  Early.. 
Rochester  Roite 


(For  less  than  5  years). 


Pearce,  (4  yrs.) 
Early  Envoy  (4  yrs.). 


(2  yrs) 
Dalmeny  Beauty  (1  yr). . . 


Dooley  (2yrs) 

Ashleaf  Kidney  (1  yr). . . . 


Bus.  Lbs. 

397  28 

394  32 
374 

358  58 

353  28 

344  40 


512 
388 
270 
586 
559 
883 


25 
40 
25 
40 
10 
10 


Yield 

in 
1906. 


Bus.  Lbs. 

359  20 

256  40 
407 

289  40 

260  20 

337  20 


447 
392 
278 
443 
495 
363 
341 
Sll 


20 
20 
40 
40 


40 


The  average  crop  of  the  32  varieties  of  potatoes  tested  on  the  Experimental  Farm 
at  Qrandon  in  1906  was  389  bushels  14  lbs.  per  acre. 


EXPERIMENTAL  FARM,  INDIAN  HEAD,  SASK, 


J5 

a 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 


Yarieties  tested. 


(For  five  years). 

Country  Gentleman., . . 

Uncle  Sam 

Late  Puritan 

Burnaby  Mammoth... 

Carman  No.  1 

Rochester  Rose. 

Carman  No.  3 

Sabean's  Elephant 

American  Wonder. . . . . 

Reeve's  Rose 

Money  Maker. ......  . 

Dreers  Standard 

Maulers  Thoroughbred. 

State  of  Maine 

Vick's Extra  Early.... 

Empire  State 

Holnom  Abundance. . . 
Everett : . . . . 


Average 
yield. 


Bus.  Lbs. 


408 
403 
403 
394 
394 
391 
391 
391 
380 
388 
385 
381 
379 
377 
877 
374 
368 
362 


26 
36 
15 
27 
25 
6 
45 
22 
31 
44 
18 
46 
13 
38 
12 
23 
40 
85 


Yield 
in 

£ 

1906. 

Va 

Bus. 

Lbs. 

387 

12 

19 

299 

12 

20 

360 

48 

21 

345 

24 

22 

228 

48 

23 

332 

12 

24 

402 

36 

367 

24 

332 

12 

321 

12 

433 

24 

858 

36 

323 

24 

352 

•  • 

369 

36 

347 

36 

292 

36 

308 

•  • 

Yarieties  tested. 


(For  five  yean.) 

LX.L 

Canadian  Beauty. .  .^. , 
Irish  Cobbler.   .     .  * 
Eariy  White  Prize 

Early  Rose 

Bovee 


■  •   •  #■••  * 


(For  less  than  5  years). 


Early  Envoy  (4  yrs.) 

Pearoe  (4  yrs) 

Pingree  (4  yrs) 

Yermont  Gold  Com  (2  yrs. ) 
Mor^n  Seedling  (2  yrs. ) . . 

Dooley  (2  yrs.) 

Dalmeny  Beauty  (1  yr.). . . 
Ashleaf  Kidney  (1  yr.) 


Average 
yield. 


Bus.  Lbs 

357  81 

366  5 

341  85 

327  16 

319  49 

289  57 


369 
349 
319 
493 
888 
816 


58 
4 

65 
6 


Yield 

in 
1906. 


Bus.  Lbs. 

834  24 

380  36 

332  12 

^806  48 

294  48 

259  86 


821 
316 
224 
360 
290 
277 
406 
871 


IS 
48 
24 
48 
24 
12 
30 
20 


■  * 

The  average  crop  of  the  32  varieties  of  potatoes  tested  on  the  Experimental  Farm 
at  Indian  Head  in  1906  was  322  bushels  27  lbs.  per  acre. 


35 
TCmXTOES— Concluded. 


EXPERIMENTAL  FARM,  AGASSIZ,  B.C. 

1 

55 

Varieties  tested. 

Average 
yield. 

Yield 

in 
1906. 

1 

20 
21 
22 
23 
24 

Varieties  tested. 

Average 
yield. 

Yield 

in 
1906. 

1 

(For  five  years.) 
Late  Puritan . .  *. 

Bus.      Lbs. 

460         14 
444         41 
426           8 
410         13 
406         59 
405           1 
400         11 
898         55 
392         29 
390         34 
381          11 
375           6 
367         n 
365           5 
342           3 
339           1 
338         15 
337         40 
329         32 

Bus.      Lbs. 

611         36 

508  *      12 

360         48 

589         36 

452 

272         48 

466         24 

404         48 

356         24 

435         36 

396 

218         56 

336         36 

402         36 

453         12 

248         36 

264 

264 

323         24 

(For  five  years.) 

Vick's  Extra  Early.. . . 
Early  W hite Prize.. . . 

Carman  No.  3 

Money  Maker 

Canadian  Beauty 

(For  less  than  5  years.) 

Pearce  (4  yearn) 

Early  Envoy  (4  years). 

Pingree  (4  years). 

Vermont  Gold  Coin  (2 

years) 

Dooley  (2  years) 

Morgan    Seedling     (2 

years) 

Bus.      Lbs. 

827           8 
819         40 
309           6 
293         22 
282         49 

333           4 
220         65 
201         40 

539 
462 

414         42 

•  •                    ■  • 

Bus.      Lbs. 
281         36  . 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

American  Wonder 

Uncle  Sam 

Dreer's  Standard 

Rochester  Rose 

Country  Gentleman. . . 

State  of  Maine 

Carman  No.  1 

Empire  State 

Sabean's  Elephant 

T    Y     T 

Reeve's  Rose 

330 
330 

211         12 
171         36 

297 

218         56 

200         12 

514         48 

•13 
14 
15 

Holborn  Abundance  . . 
Maule's  Thoroughbred 
Everett 

268         24 
9d«5           . . 

16 

Irish  Cobbler 

Ashleaf  Kidney(l  year) 

Dalnieny     Beauty    (1 

year) 

495 

17 
18 

Early  Rose 

Bovee. 

277         12 

19 

Bumaby  Mammoth. . . 

The  average  crop  of  the  32  varieties  of  potatoes  tested  on  the  Experimental  Farm 
at  Agassiz  in  1906  was  353  bush.  53  lbs.  per  acre. 


SUMMABT. 

The  results  obtained  from  the  uniform  trial  plots  as  given  in  this  bulletin  show 
that  there  are  marked  differences  in  the  relative  productiveness  of  varieties  even  when 
grown  side  by  side  under  similar  conditions.  The  results  of  the  average  crops  obtained 
for  five  years  indicate  also  that  the  tendency  to  productiveness  is  in  many  instances 
persistent,  manifesting  itself  under  varying  conditions  of  soil  and  climate  to  a  remark- 
able degree.  The  establishment  of  such  facts  points  to  th^importance  of  farmers  choos- 
ing for  seed  those  varieties  which  give  the  heaviest  crops,  so  that  farming  in  9&nada 
may  thus  be  made  more  profitable. 

During  the  past  year  the  number  of  varieties  under  test  has  been  further  reduced 
by  dropping  some  of  those  which  have  failed  to  come  up  to  the  high  standard  required, 
lliis  reduction  in  the  number  tested  will  serve  to  give  greater  prominence  to  those 
varieties  of  the  highest  excellence. 
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To  the  Honourable  the 

Minister  of  Agriculture. 

Sir, — ^I  have  the  honour  to  submit  for  your  approval  the  Fifty-sixth  Bulletin  of 
the  Experimental  Farm  Series  on  Biish  Fruits,  which  has  been  prepared  at  my  request 
by  Mr.  W.  T.  Macoun,  Horticulturist  of  the  Central  Experimental  Farm. 

The  cultivation  of  small  fruits  has  of  late  years  engaged  the  attention  of  a  large 
number  of  fruit  growers  and  farmers  in  the  different  provinces  of  Canada,  many  of 
whom  have  found  in  this  occupation  a  considerable  source  of  profit.  The  fact  that 
many  of  these  useful  fruits  can  be  successfully  grown  in  every  settled  district  in  the 
Dominion  makes  it  important  that  practical  information  regarding  the  most  approved 
methods  of  cultivation  and  the  most  profitable  varieties  to  grow  should  be  widely 
disseminated. 

The  information  submitted  by  the  Horticulturist  in  this  bulletin  contains  the  con- 
clusions reached  by  him  after  long  experience,  and  embodies  the  results  of  the  tests 
and  observations  which  have  been  carried  on  at  the  Central  Experimental  Farm  for 
the  past  twenty  years.  By  adopting  the  methods  of  cultivation,  and  selecting  the 
varieties  here  recommended,  anyone  so  desiring  can,  with  very  little  labour,  supply  his 
household  with  delicious  fruit  during  the  summer  months,  when  such  an  addition  to 
the  diet  is  most  healthful  and  necessary. 

I  have  the  honour  to  be, 

Your  obedient  servant, 

WM.  SAUNDERS, 
Ottawa,  April  20,  1907. 
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BUSH  FRUITS. 

By  W.  T.  Macx)UK, 
Horticviturist  of  the  Central  Experimental  Farm, 

Many  kinds  of  bush  fruits  succeed  in  Canada,  either  in  the  wild  condition  or  under 
cultivation,  but  among  those  which  are  cultivated  there  are  none  more  important  than 
the  currant,  gooseberry,  raspberry  and  blackberry.  These  fruits  succeed  admirably 
over  a  large  part  of  Canada,  and  owing  to  their  hardiness  the  currant  and  gooseberry 
especially,  may  be  grown  with  success  almost  or  quite  to  the  Arctic  circle.  As  settle- 
ment extends  northward  the  bush  fruits  will  be  more  and  more  appreciated  by  the 
people,  as  it  becomes  increasingly  difficult  to  grow  the  tree  fruits.  All  of  the  bush 
fruits  m€ntione4  produce  good  fruit  even  in  the  wild  condition,  tut  the  improved 
varieties  imder  cultivation  give  so  much  better  results  that  everyone  who  can  should 
grow  them. 

During  the  past  twenty  years  much  attention  has  been  paid  to  the  currant, 
gooseberry,  raspberry  and  blackberry  at  the  Central  Exi)erimental  Farm.  Many 
varieties  of  these  fruits  have  been  tested  and  experiments  tried  in  methods  of  culture, 
spraying,  4c.  In  the  year  1895  a  bulletin  on  raspberries  (Bulletin  22),  was  published, 
giving  the  results  of  experiments  up  to  that  year,  but  the  other  fruits  are  now  dealt 
with  in  bulletin  form  for  the  &8t  time. 

An  important  feature  of  this  bulletin  is  the  descriptions  of  46  varieties  of  currants, 
gooseberries  and  raspberries,  orig^inated  by  Dr.  Wm.  Saunders,  Director  of  the  Domin- 
ion Experimental  Farms.  Most  of  these  descriptions  are  published  for  the  first  time 
here. 

We  wish  to  acknowledge  our  indebtedness  to  Dr.  James  Fletcher,  Dominion 
Entomologist,  whose  descriptions  of  the  insects  injurious  to  the  fruits  dealt  with  in 
this  bulletin,  with  remedies  for  the  same,  make  the  bulletin  much  more  valuable  than 
it  otherwise  would  be. 

Thanks  are  also  due  Mr.  Frank  T.  Shutt,  Chemist  of  the  Dominion  Experimental 
Farms,  for  much  work  done  in  preparing  the  illustrations  for  this  bulletin. 
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THE  CITBBANT. 

The  currant  is  not  so  generally  used  in  Oaaada  as  some  other  fruits,  as  few  persons 
care  for  them  when  eaten  raw,  and  when  cooked  they  are  usually  made  into  jelly  and 
consumed  by  only  a  comparatively  small  proportion  of  the  people.  In  the  colder  parts 
of  Canada  where  other  fruits  do  not  succeed  well  the  currant  is  more  popular,  and  is 
used  much  more  generally.  It  is  a  wholesome  and  refreshing  fruit  and  deserves  much 
more  attention  than  it  gets  at  the  present  time. 

The  cultivated  varieties  of  the  black  currant  are  derived  from  Rihes  nigrum,  a 
native  of  northern  Eurox>e  and  Asia;  the  red  and  white  varieties  are  from  Rihes 
ruhrum,  a  native  of  the  northern  parts  of  America,  Eurox)e  and  Asia. 

The  currant  is  not  known  to  have  been  under  cultivation  before  the  middle  of  the 
sixteenth  century.  It  is  not  mentioned  by  any  of  the  ancient  writers  who  wrote  about 
fruit,  and  was  evidently  not  known  by  the  Romans. 

The  currant  does  not  vary  so  much  when  grown  from  seed  as  most  cultivated  fruits, 
and  being  so  easily  propagated  from  cuttings  it  has  not  been  improved  so  much  as  it 
otherwise  would  have  been.  Moreover,  size  in  currants  was  not  of  great  importance 
until  recent  years,  when  competition  in  marketing  has  become  keener.  It  is  only 
during  the  past  fifty  or  sixty  years  that  many  new  varieties  were  introduced.  At  the 
beginning  of  the  nineteenth  century  few  named  sorts  were  recognized  in  England,  the 
currant  being  generally  known  simply  under  the  names  black,  red  and  white. 

Being  natives  of  the  north,  most  varieties  of  currants  succeed  over  a  very  wide 
territory  in  Canada,  and  for  this  reason  they  are  among  the  best  fruits  for  planting, 
and  being  easy  of  propagation  and  cultivation  there  is  nothing  to  prevent  anyone  who 
has  room  enough  for  a  few  bushes  from  growing  them  for  home  use. 

PBOPAQATION. 

The  usual  method  of  propagating  currants  is  by  means  of  cuttings.  These  root 
very  readily  and  good  plants  are  obtained  after  one  season's  growth.  The  best  time  to 
make  the  cuttings  is  in  the  autumn,  as  currants  begin  to  grow  very  early  in  the  spring, 
and  once  the  buds  have  swollen  they  cannot  be  rooted  successfully.  Wood  of  the 
current  season's  growth  is  used.  This  may  be  cut  early  in  the  autumn  as  soon  as  the 
wood  has  ripened,  at  Ottawa  from  the  end  of  August  to  the  middle  of  September  being 
a  good  time.  They  should  be  cut  in  as  long  pieces  as  possible  to  save  time  in  the  field, 
and  put  in  a  cool  moist  cellar  or  buried  in  sand.  If  the  cuttings  can  be  made  at  once 
it  is  best  to  do  so.  These  are  made  by  cutting  the  wood  into  pieces  each  about  eight  to 
ten  inches  long,  although  an  inch  or  two  more  or  less  is  not  of  much  consequence.  The 
base  of  the  cutting  should  be  made  with  a  square  cut  just  below  the  last  bud.  There 
should  be  at  least  half  an  inch  of  wood  left  above  the  top  bud  of  each  cutting,  as  there 
should  be  a  strong  growth  from  the  upper  bud,  and  if  the  wood  is  cut  too  close  it  is 
liable  to  be  weakened.  A  sloping  cut  is  best  for  the  upper  cut,  as  it  will  shed  rain 
better,  but  this  is  not  important.  When  made,  the  cuttings  should  be  planted  at  once, 
which  is  usually  the  best  plan,  or  heeled  in.  If  heeled  in  they  should  be  tied  in 
bundles  and  buried  upside  down  in  warm,  well-drained  soil,  with  about  three  inches 
of  soil  over  them.  The  object  of  burying  them  upside  down  is  that  by  this  method  the 
bnsos  of  the  cuttings  will  be  nearer  the  surface  where  the  soil  is  warmer  and  there  is 
more  air.  and  they  will  callus  quicker  than  if  they  were  further  down.  The  cuttings 
should  callus  well  in  a  few  weoks,  and  they  may  then  be  planted  outside  if  thouprht 
advisable.  Cuttings  may  be  kept  in  good  condition  over  winter  by  heeliiisr  in  or 
burying  in  sand  in  a  cool  cellar,  or  after  callusing  under  a  few  inches  of  poil  outside 
thoy  may  be  left  there  over  wintor  if  covered  with  from  four  to  five  more  inches  qf  soil 
to  prevent  their  drying  out.    Good  results  are  obtained  with  the  least  trouble  by  plant- 


ing  the  cuttings  in  nursery  rows  as  soon  as  they  kre  made.  The  soil  should  be  well 
prepared  and  should  be  selected  where  water  will  not  lie.  Furrows  are  opened  three 
feet  apart  and  deep  enough  so  that  the  top  bud,  or  at  most  two  buds,  will  be  above 
ground.  The  cuttings  are  placed  about  six  inches  apart  on  the  smooth  side  of  the 
furrows  and  soil  thrown  in  and  tramped  well  about  them.  Where  only  a  small  number 
are  to  be  planted  a  trench  may  be  opened  with  a  spade.  It  is  important  to  have  most 
of  the  cutting  below  ground,  as  more  roots  will  be  made  and  the  plants  will  be  stronger. 
There  would  also  be  danger  of  the  cuttings  drying  up  before  rooting  if  too  much  of 
the  wood  is  exposed.  If  the  season  is  favourable  the  cuttings  ^should  callus  well  and 
even  throw  out  a  few  roots  by  winter.  Where  there  is  little  snow  in  winter  it  is  a  good 
practice  to  cover  the  tox>8  of  the  cuttings  with  about  two  inches  of  soil,  which  will  be  a 
good  protection  for  them.  This  soil  should  be  ^  raked  off  in  spring.  In  the  spring 
cultivation  should  be  begun  early  and  kept  up  regularly  during  the  summer  to  con- 
serve moisture  and  favour  rooting  and  the  development  of  the  bushes.  By  autumn 
they  should  be  large  enough  to  transplant  to  the  field. 

In  Great  Britain  and  Euroi)e  currants  are  often  grown  in  tree  form,  and  are  pre- 
vented from  throwing  up  shoots  from  below  ground  by  removing  all  the  budri  of  the 
cuttings  except  the  top  one  before  planting  in  the  nursery.  This  system  is  not  re- 
commended for  this  country  as  it  has  been  found  by  experience  that  snow  breaks  down 
currants  grown  in  this  way,  and  where  borers  are  troublesome  it  is  not  wise  to  depend 
on  one  main  stem. 

Most  of  the  cultivated  varieties  of  currants  have  originated  as  natural  seedlings, 
little  artificial  crossing  having  been  done  with  this  fruit.  Currants  grow  readily  from 
seeds,  and  it  is  easy  to  get  new  varieties  in  this  way.  The  seeds  are  washed  out  of  the 
ripe  fruit,  and  after  drying,  may  either  be  sown  at  once  or  mixed  with  sand  and  kept 
over  winter  in  a  cool,  dry  place  and  sown  very  early  in  the  spring.  The  best  plan  is  to 
sow  them  in  the  autumn  in  mellow,  well  prepared  and  well  drained  soil,  as  if  this  is 
done  they  will  germinate  very  early  in  the  spring,  while  if  sown  in  the  spring  the  seed 
may  be  all  summer  without  ^sprouting.  The  seed  should  not  be  sown  deep,  from  one- 
quarter  to  one-half  an  inch  being  quite  sufficient.  If  sown  very  deep  they  will  not 
germinate.  The  young  plants  may  be  transplanted  from  the  seed  bed  to  the  open  in 
the  autumn  of  the  first  year  if  large  enough,  but  if  the  plants  are  very  small  they  may 
be  let  grow  another  season,  when  they  should  be  planted  out  at  least  four  by  dve  feet 
apart,  so  as  to  give  them  room  enough  to  fruit  for  several  seasons,  in  order  that  their 
relative  merits  may  be  learned.  If  intended  to  remain  permanently  the  plants  should 
be  at  least  six  by  five  feet  apart.  The  bushes  should  begin  to  bear  fruit  the  second  -gt 
third  year  after  planting  out.  Each  bush  will  be  a  new  variety,  as  cultivated  fruits 
do  not  come  true  from  seed.  If  a  seedling  is  considered  promising  it  may  be  pro- 
pagated or  increased  by  cuttings,  as  already  described. 

THE   SOIL  AND  ITS   PREPARATION. 

Currants  should  be  planted  in  rich  soil  in  order  to  get  the  best  results.  The  soil 
should  also  be  cool  as  the  currant  is  a  moisture-loving  biish.  The  currant  roots  near 
the  surface,  hence  if  the  soil  is  hot  and  dry  the  crop  will  suffer.  A  rich,  well-drained 
clay  loam  is  the  best  for  currants,  although  they  do  well  in  most  soils.  If  the  soil  is  not 
as  good  as  it  might  be  it  should  receive  a  good  dressins:  of  manure  before  planting, 
which  should  be  well  worked  into  the  soil,  the  latter  being  thoroughly  pulverized  before 
planting  is  done.  A  northern  exposure  is  to  be  preferred,  as  in  such  a  situation  the* 
currants  are  not  so  likely  to  suffer  in  a  dry  time. 

PLANTma. 

The  best  time  to  plant  currants  is  in  the  autumn.  If  planted  in  the  spring  the> 
will  probably  have  sprouted  somewhat  before  planting,  and  on  this  account  their  growth 
the  first  season  will  be  checked.  Where  the  soil  is  in  good  condition,  currants,  especially 
the  black  varieties,  make  strong  growth,  and  the  bushes  reach  a  large  size,  hence  it  is 
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best  to  give  them  plenty  of  spaoe  as  they  will  do  better  and  are  easier  picked  than  if 
crowded.  Six  by  five  feet  is  a  good  distance  to  plant.  If  planted  doser,  especially  in 
good  soil,  the  bushes  become  very  crowded  before  it  is  time  to  renew  the  plantation.' 
Strong  one-year  old  plants  are  the  best,  but  two-year  old  plants  are  better  than  poorly 
rooted  yearlings.  It  is  better  to  err  on  the  side  of  planting  a  little  deeper  than  is 
necessary  than  to  plant  too  shallow.  A  good  rule  to  follow  is  to  set  the  plants  at  least 
an  inch  deeper  than  they  were  in  the  nursery.  The  soil  should  be  well  tramped  about 
the  young  plant  so  that  there  will  be  no  danger  of  it  drying  out.  After  planting,  the 
soil  should  be  levelled  and  the  surface  loosened  to  help  retain  moisture. 

OULTIVATION. 

As  the  currant,  to  do  well,  must  have  a  good  supply  of  moisture,  cultivation  should 
be  begun  soon  after  planting,  and  the  surface  soil  kept  loose  during  the  summer. 
While  the  plants  are  young  the  cultivation  may  be  fairly  deep  in  the  middle  of  the 
rows,  but  when  the  roots  begin  to  extend  across  the  rows,  cultivation  should  be  quite 
shallow,  as  many  of  the  roots  are  quite  near  the  surface. 

FERTILIZERS. 

After  the  first  application  of  manure,  no  more  should  be  necessary  imtil  the  plants 
begin  to  fruit,  unless  other  crops  are  grown  between,  when  an  annual  top  dressing  of 
well-rotted  barnyard  manure  is  desirable.  Where  only  a  light  application  of  manure 
is  given,  the  addition  of  two  or  three  hundred  i)ounds  x)er  acre  of  muriate  of  potash 
should  be  very  beneficial.  Wood  ashes  also  would  make  a  good  fertilizer  with  barn- 
yard manure.  There  is  little  danger  of  giving  the  currant  plantation  too  much 
fertilizer.  Unfortunately,  it  is  usually  the  other  way,  this  fruit  being  often  very  ifiuch 
neglected. 

pRUNma. 

The  black  and  red  currants  bear  most  of  their  fruit  on  wood  of  different  ages, 
hence  the  pruning  of  one  is  a  little  different  from  the  other.  The  black  currant  bears 
most  of  its  fruit  on  wood  of  the  previous  season's  growth,  hence  it  is  imx)ortant  to 
always  have  a  plentiful  supply  of  one-year  old  healthy  wood;  the  red  and  white 
currants  produce  their  fruit  on  spurs  which  develop  from  the  wood  two  or  more 
years  of  age,  hence  it  is  important  in  pruning  red  and  white  currants  to  have  a 
liberal  supply  of  wood  two  yeiars  and  older,  but  as  the  fruit  on  the  very  old 
wood  is  not  so  good  as  that  on  the  younger,  it  is  best  to  depend  largely  on  two 
and  three  year  old  wood  to  bear  the  fruit.  A  little  pruning  may  be  necessary  at  the 
end  of  the  first  season  after  planting  in  order  to  begin  to  get  the  bush  into  shape. 
From  six  to  eight  main  stems,  or  even  less,  with  their  side  branches  will,  when  properly 
distributed,  bear  a  good  crop  of  fruit.  Future  pruning  should  be  done  with  the  aim 
of  having  from  six  to  eight  main  branches  each  season  and  a  few  others  coming  on  to 
take  their  places.  By  judicious  annual  pruning  the  bush  can  be  kept  suffici^itly  open 
to  admit  light  and  sunshine.  A  good  rule  is  to  not  have  any  of  the  branches  more  than 
three  years  of  age,  as  if  kept  down  to  this  limit  the  wood  will  be  healthier,  stronger 
growth  will  be  made  and  the  fruit  will  be  better. 

WHEN  TO  RENEW  THE  PLANTATION. 

A  currant  plantation  will  bear  a  great  many  good  crops  if  well  cared  for,  but  if 
neglected  the  bushes  lose  their  vigour  in  a  few  years.  The  grower  will  have  to  decide 
when  to  renew  the  plantation  by  the  appearance  of  the  bushes,  but  as  a  currant  planta- 
tion can  be  renewed  at  comparatively  little  labour  it  is  best  to  have  new  bushes  coming 
on  before  the  old  ones  show  signs  of  weakness.  At  least  six  good  crops  may  be  removed 
with  fair  treatment,  and  ten  or  more  can  be  obtained  if  the  bushes  are  in  rich  soil 
and  well  oared  for.    Where  one  has  only  a  few  bushes  for  home  use  they  may  be  re- 
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invigorated  by  cutting  them  down  to  the  ground  in  alternate  years,  and  thus  obtaining 
a  fresh  supply  of  vigorous  young  wood. 

YTSLD  OF  CUBBANTB. 

The  red  currant  is  one  of  the  most  regular  in  bearing  of  all  fruits,  and  as  it  is 
naturally  productive  the  average  yield  should  be  large.  Bailey,  in  the  Horticultural 
Rule  Book,  puts  the  average  yield  at  100  bushels  per  acre.  Oaid,  in  his  book  on  Bush 
Fruits,  makes  it  100  to  160  bushels,  with  a  possible  yield  of  820  busheb  per  acre.  At 
the  Central  Experimental  Farm  the  Bankins  Bed,  the  largest  yielder,  averaged  for 
the  past  four  years  at  the  rate  of  8,107  lbs.,  or  over  202  bushels  per  acre.  The  Bed 
Dutch  averaged  at  the  rate  of  7,885  lbs.  per  acre,  or  over  188  bushels.  The  largest 
yield  from  red  currants  obtained  at  the  Central  Experimental  Farm  was  in  1900,  when 
six  bushes  of  the  Bed  Dutch  currant  yielded  73  lbs.  16  ozs.  of  fruit.  The  bushes  were 
6x5  feet  apart.  This  means  a  yield  at  the  rate  of  17,892  lbs.  per  acre,  or  at  40  lbs. 
per  bushel,  447  bushels  12  lbs.  per  acre.  The  same  variety  in  1905,  in  a  new  plantation, 
yielded  55}  lbs.  from  six  bushels,  or  at  the  rate  of  18,481  lbs.  per  acre,  or  8^  bushels 
31  lbs.  These  are  very  large  yields,  and  while  half  of  this  amount  may  not  be  expected 
in  ordinary  field  culture,  the  fact  that  such  yields  can  be  produced  on  a  small  area 
should  be  an  inspication  to  get  more  on  a  larger  one. 

The  average  yield  of  black  currants  has  been  somewhat  less  than  the  red,  although 
individual  yields  have  been  largo.  The  Saunders  currant  yielded  for  the  past  four 
years  at  the  rate  of  6,534  lbs.  per  acre,  or  over  163  bushels.  The  Kerry  at  the  rate 
of  6,882  lbs.  per  acre,  or  over  169  bushels.  The  hifi^est  yield  of  black  currants  was 
obtained  in  1905,  when  six  bushes  of  Kerry  planted  6x5  feet  apart  yielded  62  lbs.  of 
fruit,  or  at  the  rate  of  15,004  lbs.  per  acre,  equal  to  876  bushels,  estimating  at  40  lbs. 
to  the  bushel. 


BED  AND  WHITE  CXIBBANT8. 

The  red  currant  makes  excellent  jelly,  and  its  popularity  ia  largely  due  to  this 
fact.  A  large  quantity  of  red  currant  jelly  is  made  every  year  in  Canada.  Bed  cur- 
rants are  used  to  a  less  extent  for  pies  and  as  jam  and  are  also  eaten  raw  with  sugar. 
As  a  fruit  for  eating  out  of  hand  the  red  currant  is  not  very  popular,  but  there  are  few 
fruits  so  refreshing  and  if  it  had  less  acidity  more  red  currants  would  be  eaten  that 
way.  The  white  currants  are  better  liked  for  eating  off  the  bush  than  the  red  as  they 
are  not  so  acid.  The  Moore  Euby  and  the  Early  Scarlet  are  two  red  varieties,  how- 
ever, which  are  milder  than  most  others,  and  for  this  reason  are  better  adapted  for  eat- 
ing raw  than  most.    The  red  currant  does  not  vary  as  much  in  quality  as  the  black. 

Bed  currants  will  remain  in  condition  on  the  bushes  for  some  time  after  ripening, 
hence  do  not  have  to  be  picked  so  promptly  as  the  black. 

VARIETIES. 

Following  are  the  average  yields  of  red  and  white  currants  at  the  Central  Experi- 
mental Farm  for  the  past  four  years.  These  yields  indicate  fairly  well  the  relative 
productiveness  of  the  different  varieties  here.  The  Wilder  currant,  which  comes-  low  on 
the  list,  although  one  of  the  best  varieties  for  most  districts,  has  had  the  fruit  buds 
injured  by  winter  here  nearly  every  year  of  late.  The  Versaillaise,  De  La  Bochepoze, 
Fertile  d' Angers,  Fay,  Cherry,  Admirable,  Comet,  Defiance,  Bedpath  Buby  and  Moore 
Buby  have  also  suffered  in  this  resrect  i»nd  are  distinctly  more  tender  than  other 
sorts.  The  Prince  Albert  currant,  a  good  late  variety,  is  not  in  the  following  table, 
as  the  bushes  supposed  to  be  this  variety  turned  out  to  be  not  true  to  name. 

There  are  in  the  currant  plantation  at  the  Central  Experimental  Farm  44  red  and 
16  white  varieties,  a  total  of  69  sorts. 
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RED  AND  WHITE  CUllHANTS. 


AVERAGE   YIELD   OF   VARIETIES — FOUR   YEARS. 


Average 
Rank. 


1 
2 
3 
4 
5 
6 
7 
8 

*r 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
311 


1 
2 
3 
4 
5 
6 

7 

8 
9 
10 
11 
12 
13 
14 
15 


Date  ripe. 


2 
3 
3 
3 
4 


1 

8 
14 

5 
11 

4 
12 
16 

2 
23 
18 
10 

9 
22 
13 

6 

3 

17 
20 
21 
15 
19 
24 
26 
28 
30 
29 
26 
31 
27 
32 
35 
36 


33 
37 
34 


1 
3 
6 
14 
16 
2 
5 

13 
7 
8 
4 

12 

11 

9 

10 


K&nkins  Red 
Cumberland  Red 
Red  Dutch 
Large  Red 

:  Franco  German 

Simuoe  King 

Red  Kngl.flh 

Long  Bunched  Holland , 

Victoria  Red  , 

New  Red  Dutch 

North  Star.. 

Moore  Seedling 

Rib<>8  Striatum 

Pomona 

(Goliath 

Raby  Castle 

Knight  Large 

liondim  Red 

La  Hative    

Red  (iraiie 

(Jreenfield 

La  Conde 

Benwell 

Houghton  Cahtle  

VVentworth  Seedling  . . 

Clianipion  Red 

Wilder 

Early  Scarlet 

Ringens 

Versaillaise 

De  la  R(x;hepoze 

Fertile  d'Angere    

Fay 

Cherry 

Admirable 

Comet 

Defiance 

Redpath  Ruby 

Moore  Ruby 


II 
II 


II 
II 
II 
II 


II 


II 
II 
If 


II 
II 
II 
•I 


•f 

II 
II 


Whitis  Cubrantb. 

White  Cherry 

Large  White 

Climax  White 

White  Grape    

Verrieres  White 

White  Imperial    , 

White  Dutch 

Eyatt  Nova 

Lar^e  White  Brandenburg. . , 

White  Kaiser 

Champagne  White 

Wentworth  Leviathan 

WhitePearl 

Gondouin  White 

White  Transparent  


13 
14 
15 
14 
22 
14 
13 
13 
12 
13 
13 
13 
'/2 
13 
13 
13 
13 
15 
14 
13 
13 
13 
13 
13 
13 
16 
13 
12 
17 
15 
22 
13 
13 
13 


14 
17 
13 


July 


I? 
II 


II 


II 


•( 


II 


ti 


It 


ti 


M 


II 


Total  yield 
190(S. 


Average 
total  >ield. 


lbs.     oz.         llm.     oz. 


45 
35 
25 
36 
29 
40 
28 
25 
42 
20 
23 
SO 
33 
20 
26 
Z5 
40 
35 
24 
22 
2L 
25 
23 
17 
16 
10 
6 
6 
16 
4 
12 
4 
3 
2 


3 
2 
3 


8 
0 
8 
8 
12 
8 
8 
0 
8 
0 
0 
8 
8 
0 
8 
8 
8 
8 
0 
0 
8 
8 
0 
8 
0 
0 
0 
8 
0 
0 
8 
0 
0 
8 


8 
8 
8 


10  ... . 

32 

0 

27 

0 

10  ... . 

24 

0 

2:i 

4 

13  ... . 

16 

8 

18 

2 

14  ... 

7 

0 

17 

9 

14  ... 

5 

8 

17 

7 

14  ... 

29 

6 

16 

13 

13  . . . 

18 

0 

16 

9 

14  ... . 

8 

0 

16 

7 

10..  . 

16 

0 

15 

12 

13  ... . 

16 

0 

14 

10 

13  ... 

23 

8 

13 

14 

113  ... . 

10 

0 

12 

184 

14  .... 

10 

8 

11 

15 

16  ... . 

14 

0 

9 

4 

14  ... 

12 

8 

8 

1 

33 

33 

30 

29 

29 

29 

29 

27 

26 

26 

26 

26 

26 

26 

25 

25 

25 

21 

23 

22 

21 

21 

17- 

14 

12 

12 

11 

11 

10 
9 
9 
9 
8 
7 
6 
6 
4 
4 
4 


8 

4 

5 

14 

14 

12 

0 

8 

10 

8 

8 

2 
•> 

0 

6 

5 

2 

6 

6 

9 

14 

6 

13 

4 

14 

13 

11 

0 

2 

6 

2 

0 

2 

8 

10 

0 
13 
10 

7 
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VARIETIES   OP  BED  AND  WHITE    CURRANTS   RECOMMENDED. 

Bed, — For  general  culture. — ^Pomona,  Victoria,  Cumberland  Bed,  Red  Dutch, 
Greenfield,  Eankins  Bed,  Eed  Grape. 

Where  bushes  are  protected  with  snow  in  winter,  and  for  the  milder  districts: 
Pomona,  Victoria,  Cumberland  Eed,  Wilder,  Cterry,  Fay  and  Red  Cross. 

TT^iie.— White  Cherry,  Large  White,  White  Grape. 

It  is  possible  that  under  different  conditions  of  soil  and  climate  other  varieties 
might  do  equally  well. 

Descriptions  of  Varieties. 

The  following 'descriptions  were  made  from  fruit  grown  at  the  Central  Exi)eri- 
mental  Farm,  Ottawa,  and  represent  a  compilation  of  notes  on  these  varieties  made 
during  the  time  they  have  been  fruiting,  tt  is  quite  likely  that  the  names  of  some  of 
these  currants  are  synonyms  (the  same  variety  under  different  names),  but  as  the 
varieties  of  currants  differ  from  one  another  less  than  most  other  fruits  it  would  be 
very  difficult  to  separate  the  synonyms  with  certainty.  The  Raby  Castle  and  Houghton 
Castle,  for  instance,  are  both  said  to  be  synonyms  of  the  Victoria,  but  as  grown  here 
they  have  not  proved  so  productive,  hence  have  been  referred  to  as  if  distinct. 

RED  VARIETIES. 

Admirable. — ^A  medium  grower;  unproductive  here.  Resembles  Fay.  Bush 
breaks  easily. 

BenwelL — ^A  medium,  rather  spreading  grower;  moderately  productive.  Fruit 
small  in  medium  bunches  about  two-thirds  filled;  bright  acarlet;  very  acid;  medium 
quality.    Season  Medium.    Not  desirable. 

^Champagne  Red, — ^A  medium  grower;  unproductive.  Fruit  uneven  in  size,  small 
to  above  medium,  in  bunches  of  medium  leifgth  about  three-fourths  filled;  bright 
scarlet;  acid;  medium  in  quality.  Season  medium  late.  Resembles  the  variety  named 
Ringens.-  Not  promising. 

Qherry. — ^Probably  originated  in  Italy.  Introduced  from  there  into  France  and 
fruited  in  1843;  subsequently  brought  to  America.  A  medium  grower;  unproductive 
at  Ottawa,  but  productive  in  milder  districts.  Fruit  large  to  very  large  in  long,  well 
filled  bunches;   deep  scarlet;    acid;   medium  quality.     Season  medium.     See  Plate  1. 

ChenonceawK — A  medium  grower ;  unproductive  here.  Fruit  large  to  very  large ; 
scarlet;   acid;  medium  quality.    Season  medium.    Resembles  Versaillaise. 

Comet. — ^This  variety  resembles  Versaillaise  and  is  believed  to  be  the  same.  Has 
proved  unproductive  here. 

Cumberland  Bed.—K  strong,  moderately  spreading  grower;  very  productive;  fruit 
of  medium  size  in  bunches  of  medium  length,  averaging  only  about  half  filled ;  bright 
scarlet;  acid;  medium  quality.  Season  medium.  This  is  one  of  the  most  productive 
currants. 

Defiance, — ^A  medium  grower,  resembling  the  Fay.    Unproductive  here. 

Be  La  Bochepoze,—A  very  strong,  upright  grower;  unproductive.  Fruit  of 
medium  size  in  medium  to  long  bunches,  about  one-half  filled;  pale  yellow  suffused 
with  red;  very  acid;   quality  below  medium.    Season  late.    Not  desirable. 

Early  S carlet. —Originsited  by  Dr.  Wm.  Saunders.  A  medium  grower,  not  vory 
productive.  FruiT  of  medium  size  in  bunches  of  medium  length,  about  two-thirds 
filled;  pleasantly  pcid,  irilder  than  most;  of  jrood  quality.  Season  earlv.  This  is  the 
earliest  variety  tested.    This  and  Moore's  Ruby  are  the  best  to  eat  out  of  hand. 

Fai/.— Originated  in  1868  with  Lincoln  Fay,  Chatauqua  Co.,  N.Y.,  and  introduced 
about  1883.  Probably  a  seedling  of  Cherry.  A  medium,  spreading  grower,  unproduc- 
tive at  Ottawa,  but  a  moderate  bearer  in  some  places.    Fruit  large  to  very  large  in  long. 
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^ell  filled  bunches;  deep  scarlet;  acid;  quality  medium  to  above  medium.  Season 
medium.  Fruit  buds  too  tender  at  Ottawa.  Bushes  also  break  down  easily.  N"ot 
desirable  in  the  north. 

Fertile  d' Angers, — ^Hesembles  Veraaillaise,  of  which  it  is  said  to  be  a  synonym. 

FrancO'Oerman, — A  very  strong,  upright  grower;  productive.  Fruit  medium  to 
above  medium  in  size,  mostly  above  medium,  in  long,  well  filled  bunches;  rather  pale 
scarlet;  acid;  medium  quality;  season  late.  Quite  distinct  from  most  varieties  in 
foliage  and  habit  of  bush.    Eesembles  Prince  Albert  somewhat.    A  promising  late  sort. 

OoUath, — A  strong,  moderately  upright  grower,  productive.  Fruit  of  medium 
size,  in  bunches  of  medium  length,  about  three-fourths  filled;  bright  scarlet;  acid; 
medium  quality.  Season  medium.  Said  to  be  a  synonym  of  Victoria,  but  fruit  does 
not  average  as  large  as  that  variety  here. 

Greenfield. — Originated  by  S.  Greenfield,  Ottawa  East,  Ont. —  A  strong,  moderately 
spreading  grower;  productive.  Fruit  medium  to  above  medium  in  size  in  well  filled 
bunches;  bright  scarlet;  pleasantly  acid;*  quality  above  medium;  season  medium. 
This  variety  averages  well  in  size  and  is  a  good  cropper,  although  not  as  productive 
as  some  others. 

Houghton  Castle, — A  moderately  vigorous,  spreading  grower;  moderately  pro- 
ductive. Fruit  of  medium  size  in  well  filled  bunches  of  medium  length;  bright 
scarlet;  acid;  medium  in  quality.  Season  medium.  Not  sufSciently  productive.  Said 
to  be  the  same  as  Baby  Castle  and  Victoria. 

La  Oonde. — A  strong,  moderately  spreading  grower;  fairly  productive.  Fruit 
medium  to  above  medium  in  size  in  medium,  well  filled  bunches;  bright  scarlet;  acid; 
medium  in  quality.    Has  distinct  foliage.    Not  desirable. 

La  Fertile, — A  poor  grower;  unproductive  here;  has  not  fruited  enough  to  judge 
of  its  merits. 

La  Hative, — A  strong,  spreading  grower;  productive.  Fruit  small,  in  long,  well 
filled  bunches;   bright  scarlet.    Season  medium.    Too  small.    Not  desirable. 

Large  Red, — A  strong,  spreading  grower.  One  of  the  most  productive.  Fruit 
small  to  medium,  mostly  medium,  in  medium  to  long,  well  filled  bunches;  bright 
scarlet;   acid;   of  medium  quality.    Season  medium.    Not  large  enough. 

London  Red, — An  upright,  medium  grower;  productive.  Fruit  above  medium  to 
large  in  bunches  under  medium  length  and  about  one-half  filled;  bright  scarlet;  acid; 
medium  quality.  Season  medium.  Besembles  Bed  Grape.  Not  sufficiently  pro- 
ductive. 

Long  Bunched  Holland, — A  very  strong,  moderately  upright  grower;  productive. 
Fruit  small  to  medium,  mostly  medium,  in  very  long,  well  filled  bunches;  bright 
scarlet;  very  acid;  medium  quality.  Season  medium  to  late.  One  of  the  strongest 
growing  varieties,  but  the  fruit  is  not  quite  large  enough  and  is  also  too  acid. 

Moore  Ruhy, — Originated  by  Jacob  Moore,  Attica,  N.Y.  A  seedling  of  Cherry, 
supposed  to  have  been  pollenized  by  White  Grape.  A  medium  grower,  not  productive 
here,  as  most  of  the  fruit  buds  are  killed.  Moderately  productive  elsewhere.  Fruit 
above  medium  to  large  in  bunches  of  medium  length ;  bright  scarlet ;  briskly  subacid 
of  pleasant  flavour;  good  quality.    Season  medium.    The  best  for  eating  out  of  hand. 

Moore  Seedling, — A  strong,  upright  grower;  productive.  Fruit  above  medium 
to  large  in  well  filled  bunches  of  medium  length;  bright  scarlet;  pleasantly  acid; 
quality  above  medium.    Season  medium.    A  good  currant  resembling  Red  Grape. 

New  Red  Dutch, — A  medium,  fairly  upright  grower;  productive.  Fruit  medium 
to  large  in  long,  well  filled  bunches;  bright  scarlet;  pleasantly  acTd;  quality  above 
medium.  Season  medium.  A  good  variety.  Said  by  some  to  be  the  same  as  Bed 
Dutch,  but  is  a  larger  currant  as  grown  here. 

North  Star, — ^Introduced  by  the  Jewell  Nursery  Co.,  Lake  City,  Minn*  A  chance 
seedling.     A  strong,  upright  grower;    productive.    Fruit  small  to  medium  in  medium 
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sized  bunches  aboi.     bnlf  filled:   bright  scarlet;    acid;    of  medium  quality.     Season 
medium.    A  prodi.-'tive  var^^ly,  but  not  large  enough  to  be  desirable. 

Perfec^ton.^Originated  by  Charles  G.  Hooker,  Rochester,  N.Y.  A  cross  between 
Fay  and  White  Grape.  This  variety  is  being  grown  at  Ottawa  but  has  not  been  tested 
long  enough  to  judge  of  its  relative  merits.  It  has  long  fruit  clusters  and  the  fruit 
is  large.    It  is  a  promising  variety. 

Ponwna. — ^Introduced  by  Albertson  &  Hobbs,  Bridgeport,  Ind.  A  medium,  rather 
spreading  grower;  productive.  Fruit  medium  to  large,  in  long,  well  filled  bunches; 
bright  scarlet;  acid;  of  medium  quality.  Season  medium.  This  is  a  desirable  variety, 
the  fruit  averaging  a  good  size. 

Prince  Albert. — A  strong,  upright  grower;  moderately  productive.  Fruit  above 
medium  size,  in  long,  well  filled  bunches;  bright,  rather  pale  scarlet;  acid;  of  medium 
quality.    Season  late.    A  good  variety  for  lengthening  the  season. 

Baby  Castle. — A  strong,  moderately  spreading  grower;  productive.  Fruit  small 
to  medium,  in  medium  to  long,  well  filled  bunches;  bright  scarlet;  acid;  of  medium 
quality.  Season  medium.  A  well  known  variety.  Much  like  Victoria,  but  smaller  as 
grown  here.    Said  to  be  the  same  as  Victoria. 

Ranhins  Red. — ^A  strong,  upright  grower.  The  most  productive  variety  tried  here 
during  the  past  four  years.  Fruit  small  to  medium,  mostly  medium,  in  medium  to 
long,  well  filled  bunches;  bright  scarlet;  acid;  of  medium  quality;  season  medium. 
A  good  variety,  although  fruit  is  not  large. 

Bed  Cross. — Originated  with  Jacob  Moore,  Attica,  N.Y.  A  cross  between  Cherry 
and  White  Grape.  This  variety  was  omitted  in  the  plantation  at  Ottawa.  The  follow- 
ing description  was  made  by  A.  W.  Peart,  Burlington,  Ont.,  Small  Fruit  Experimenter : 
Bush  spreading,  moderately  vigorous,  hardy  and  productive;  leaves  light  green;  bunch 
short  and  compact;  berry  red,  medium  to  large  i  to  i*  inch,  firm,  sprightly  subacid. 
Season  medimn.    Yield  4  lbs. 

Red  Dutch. — ^A  strong,  moderately  spreading  grower;  very  productive.  Fruit 
small  to  medium  in  long,  well  filled  bunches;  bright  scarlet;  acid;  medium  in 
quality.  Season  medium.  One  of  the  most  productive,  hence  where  mere  quantity  is 
desired,  one  of  the  best 

Bed  BngUsh. — ^A  strong,  upright  grower;  productive.  Fruit  medium  to  above 
medium,  in  bunches  of  medium  length  and  well  filled;  bright  scarlet;  acid;  medium 
in  quality.    Season  medium.    A  promising^  variety. 

Bed  Chape. — A  strong,  upright  gprower;  productive.  Fruit  medium  to  large,  in 
bunches  of  medium  length,  usually  not  more  than  half  filled ;  scarlet ;  acid ;  quality 
above  ntedium.    -Season  medium.    Much  like  London  Bed. 

Bedpath  Buhy. — ^A  medium  grower.  Fruit  medium  to  large;  scarlet;  acid; 
quality  above  medium.  Not  in  bearing  long  enough  to  make  fair  comparison  with 
others.    Promising. 

Bibes  Striatum. — ^A  very  strong,  uprigfht  grower;  productive.  Fruit  of  medium 
size  in  medium  to  long  bunches,  about  one-half  filled;  yellow,  striped  and  suffused 
with  red;  very  acid;  quality  below  medium.    Season  late.    Not  desirable. 

Bingens. — ^A  medium  grower,  quite  spreading;  unproductive.  Fruit  medium  to 
above  medium  size  in  long,  well  filled  bunches;  scarlet,  paler  than  most;  pleasantly 
acid;  quality  above  medium.    Season  late.    This  is  decidedly  later  than  most  varieties. 

Simcoe  King. — An  upright,  medium  grower;  productive.  Fruit  above  medium 
to  large  in  medium  sized  bunches,  only  about  one-half  filled;  bright  to  rather  pale 
scarlet;  acid.  Quality  above  medium.  Season  medium.  Very  similar  to  Bed  Grape 
in  appearance. 

Versaillaise. — Originated  by  M.  Bertin,  Versailles,  France,  from  seed  of  the  Cherry. 
A  moderately  vigorous  grower;  not  productive  at  Ottawa.  Fruit  large  to  very  large 
in  lonff  lynches,  usually  about  two-thirds  filled ;  deep  scarlet ;   acid ;  quality  medium ; 
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season  medium.    Fruit  buds  too  tender  at  Ottawa,  where  it  has  pfoved  very  similar  to 
Cherry.    A  light  cropper.  ' 

Victoria, — ^A  strong,  moderately  upright  grower;  productive.  Fruit  medium  to 
almost  large,  in  medium  to  long,  well  filled  bunches;  bright  scarlet;  medium  in 
quality;  season  medium.  This  ia  one  of  the  best  currants,  being  hardy,  productive  and 
the  fruit  averaging  a  good  size. 

Wentworth   Seedling  * — ^A  medium,  moderately  spreading  grower;    unproductive. 
Fruit  of  medium  size  in  bunches  of  medium  length,  about  half  filled;    colour  bright 
scarlet;    pleasantly  acid;    quality   above  medium.     Season  medium.     Quality  better* 
than  most.    Kesembles  La  Conde,  but  not  so  productive. 

FiWer.— Originated  with  E.  Y.  Teas,  Irvington,  Ind.  A  seedling  of  Versaillaise. 
A  medium  to  strong  upright  grower ;  very  productive  in  some  places,  and  in  some  years 
at  Ottawa,  but  is  tender  in  fruit  bud,  and  hence  the  crop  is  uncertain.  Fruit  large  in 
long,  well  filled  bunches;  bright  scarlet;  pleasantly  acid;  quality  above  medium. 
Season  medium.    One  of  the  best  varieties  in  the  milder  districts. 

WHITE  CURRANTS. 

Champagne  White. — ^A  strong,  upright  grower.  Fruit  medium  to  large,  moder- 
ately productive  in  medium  to  long  bunches  about  half  filled;  pale  yellow;  sub-acid, 
of  pleasant  flavour  and  good  quality.    Season  medium.    This  is  a  good  variety. 

XJlimax  White. — Originated  by  Dr.  Wm.  Saunders.  A  strong,  upright  grower; 
productive.  Fruit  medium  to  large  in  medium  sized  bunches  about  one-half  filled; 
pale  yellow;  briskly  subacid;  quality  good,  better  than  most.    Season  medium. 

Eyatt  Nova. — ^A  medium,  upright  grower;  moderately  productive.  Fruit  above 
medium  to  large  in  long,  well. filled  bunches;  pale  yellow;  acid;  medium  in  quality. 
Season  medium.    One  of  the  best  looking  white  varieties. 

Large  White. — ^A  strong,  upright  grower;  productive.  Fruit  medium  to  large, 
in  medium  to  long  bunches,  only  about  half  filled;  pale  yellow;  briskly  subacid; 
quality  above  medium,  better  than  most.    Season  early.    One  of  the  best. 

Large  White  Brandenhurg. — ^A  moderately  upright,  medium  grower;  fairly  pro- 
ductive. Fruit  above  medium  to  large  in  size>  in  long  bunches,  usually  about  half 
filled;  yellow;  briskly  subacid,  with  a  pleasant  flavour;  quality  above  medium. 
Season  early.    This  is  one  of  the  largest  white  varieties. 

Verrieres  White. — ^A  strong,  upright  grower;  moderately  productive.  Fruit 
me(}ium  to  above  medium  in  size  in  medium  to  long,  well  filled  clusters;  pale  yellow; 
briskly  subacid ;   quality  above  medium.    Not  of  si)ecial  merit. 

White  Cherry. — A  strong,  upright  grower;  the  most  productive  white  currant 
tested  here.  Fniit  above  medium  size  in  well  filled  bunches  of  medium  length;  pale 
yellow;   acid;   of  medium  quality.    Season  early. 

Wentworth  Leviathan. — A  strong,  moderately  spreading  grower;  rather  unpro- 
ductive. Fruit  small  to  medium  in  size-  in  medium  bunches  about  two-thirds  filled ; 
'pale  yellow;  briskly  sub-acid;  with  a  pleasant  flavour;  good  quality.    Season  medium. 

White  Dutch. — ^A  medium  grower;  moderately  productive.  Fruit  uneven,  small 
to  large  in  large,  well  filled  bunches;  yellowish  white;  pleasantly  acid.  Season 
medium. 

White  Gondouin. — A  strong,  upright  grower;  unproductive  here,  but  reported 
productive  elsewhere.  Fruit  small  to  medium  in  medium  bunches  only  one-half  to 
one-third  filled;  yellowish;  briskly  sub-acid;  quality  above  medium:  better  in 
quality  than  most  white  varieties.    Season  medium.  • 

White  Grape. — A  strong,  moderately  spreading  grower;  productive.  Fruit  medium 
to  above  medium  in  size,  in  bunches  of  medium  length,  about  half  filled:  pale  yellow; 
sub-acid,  of  pleasant  flavour  and  good  quality.  Season  medium.  One  of  Jhe  most 
reliable  white  currants. 
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season  medium.    Fruit  buds  too  tender  at  Ottawa,  wheie  it  has  proved  very  similar  to 
Cherry.    A  light  cropper.  ' 

Victoria, — ^A  strong,  moderately  upright  grower;  productive.  Fruit  medium  to 
almost  large,  in  medium  to  long,  well  filled  bunches;  bright  scarlet;  medium  in 
quality;  season  medium.  Thia  is  one  of  the  best  currants,  being  hardy,  productive  and 
the  fruit  averaging  a  good  size. 

Wentworth  Seedling, — A  medium,  moderately  spreading  grower;    unproductive. 
Fruit  of  medium  size  in  bunches  of  medium  length,  about  half  filled;    colour  bright 
scarlet;    pleasantly  acid;    quality  above  medium.     Season  medium.     Quality  better* 
than  most.    Besembles  La  Conde,  but  not  so  productive. 

WUder. — Originated  with  E.  Y.  Teas,  Irvington,  Ind.  A  seedling  of  Versaillaise. 
A  medium  to  strong  upright  grower ;  very  productive  in  some  places,  and  in  some  years 
at  Ottawa,  but  is  tender  in  fruit  bud,  and  hence  the  crop  is  uncertain.  Fruit  large  in 
long,  well  filled  bunches;  bright  scarlet;  pleasantly  acid;  quality  above  medium. 
Season  medium.     One  of  the  best  varieties  in  the  milder  districts. 

WHITE  OURRANTS. 

Champagne  White. — ^A  strong,  upright  grower.  Fruit  medium  to  large,  moder- 
ately productive  in  medium  to  long  bunches  about  half  filled;  pale  yellow;  sub-acid, 
of  pleasant  flavour  and  good  quality.    Season  mediimi.    This  is  a  good  variety. 

Climax  White. — Originated  by  Dr.  Wm.  Saunders.  A  strong,  upright  grower; 
productive.  Fruit  medium  to  large  in  medium  sized  bunches  about  one-half  filled; 
pale  yellow;  briskly  subacid;   quality  good,  better  than  most.    Season  medium. 

Eyatt  Nova. — A  medium,  upright  grower;  moderately  productive.  Fruit  above 
medium  to  large  in  long,  well. filled  bunches;  pale  yellow;  acid;  medium  in  quality. 
Season  medium.    One  of  the  best  looking  white  varieties. 

Large  White, — A  strong,  upright  grower;  productive.  Fruit  medium  to  large, 
in  medium  to  long  bunches,  only  about  half  filled;  pale  yellow;  briskly  subacid; 
quality  above  medium,  better  than  most.    Season  early.    One  of  the  best. 

Large  White  Brandenburg, — A  moderately  upright,  medium  grower;  fairly  pro- 
ductive. Fruit  above  medium  to  large  in  size^  in  long  bunches,  usually  about  half 
filled;  yellow;  briskly  subacid,  with  a  pleasant  flavour;  quality  above  medium. 
Season  early.    This  is  one  of  the  largest  white  varieties. 

Yerrieres  White, — A  strong,  upright  grower;  moderately  productive.  Fruit 
meciium  to  above  medium  in  size  in  medium  to  long,  well  filled  clusters;  pale  yellow; 
briskly  subacid ;   quality  above  medium.    Not  of  special  merit. 

White  Cherry, — A  strong,  upright  grower;  the  most  productive  white  currant 
tested  here.  Fruit  above  medium  size  in  well  filled  bunches  of  medium  length;  pale 
yellow;   acid;   of  medium  quality.     Season  early. 

Wentworth  Leviathan. — A  strong,  moderately  spreading  grower;  rather  unpro- 
ductive. Fruit  small  to  medium  in  size  in  medium  bunches  about  two-thirds  filled ; 
pale  yellow;  briskly  sub-acid;  with  a  pleasant  flavour;  good  quality.    Season  medium. 

White  Dutch. — ^A  medium  grower;  moderately  productive.  Fruit  uneven,  small 
to  large  in  lar^o,  well  filled  bunches;  yellowish  white;  pleasantly  acid.  Season 
medium. 

Whitp  Gondouin. — A  strong,  upright  grower;  unproductive  here,  but  rejKjrted 
productive  elsewhere.  Fruit  small  to  medium  in  medium  bunches  only  one-half  to 
one-third  filled;  yellowish;  briskly  sub-acid;  quality  above  medium;  better  in 
quality  than  most  white  varieties.    Season  medium.  » 

White  Grape. — A  strong,  moderately  spreading  grower;  productive.  Fruit  medium 
to  above  medium  in  size,  in  bunches  of  medium  length,  about  half  filled;  pale  yellow; 
sub-acid,  of  pleasant  flavour  and  good  quality.  Season  medium.  One  of  Jhe  most 
reliable  white  currants. 
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White  Imperial, — ^A  spreading,  medium   grower;    moderately  productive.     Fruit 
above  medium  to  large,  in  medium  sized  well  filled  bunches;  pale  yellow;  mild;  quality 
good.    Fruit  averages  larger  than  some  others.    - 

White  Kaiser, — A  strong,  upright  grower;  not  very  productive.  Fruit  medium  to 
large  in  mediimi  to  large  bunches,  about  three-fourths  filled;  pale  yellow;  sub-acid, 
of  a  pleasant  flavour;    good  quality.     Season  medium.    Better  in  quality  than  most. 

White  Pearl. — A  medium  grower,  moderately  upright;  unproductive.  Fruit  large 
in  size  and  in  large,  well  filled  bunches;  pale  yellow;  briskly  subacid;  quality  above 
medium.    Season  medium.    This  is  one  of  the  largest  fruited  varieties. 

White  Transparent^ — A  spreading,  medium  grower;  unproductive.  Fruit  medium 
to  large  size  in  well  filled  bunches  of  medium  length;  pale  yellow;  briskly  sub-acid; 
quality  medium.    Season  medium.    Not  sufficiently  productive. 

CRANDALL  CURRANT. 

Crandall, — This  is  a  variety  of  the  Buffalo  or  Missouri  currant  (Bihee  aureum). 
A  tall,  strong,  moderately  upright  grower;  moderately  productive.  Fruit  varies  in 
size  from  small  to  large  in  small,  close  bunches;  bluish  black,  skin  thick;  sub-acid 
with  a  peculiar  flavour.  Quality  medium.  Ripens  very  unevenly.  Season  late  July 
to  September.  As  this  variety  ripens  after  the  others  the  birds  concentrate  on  it  and 
get  a  large  proportion  of  the  fruit. 


BLACK   CURRANTS. 

There  are  not  so  many  black  currants  grown  in  Canada  as  red,  but  there  is  a 
steady  demand  for  them,  and  it  is  believed  there  will  be  an  increasing  demand  as  they 
become  better  appreciated.  The  black  currant  makes  excellent  jelly  and  the  merits  of 
black  currant  jam  have  long  been  known. 

Black  currants  vary  considerably  in  season,  yield  and  quality,  hence  it  is  im- 
portant to  know  those  which  are  the  best,  and  in  the  following  table  the  average  yields 
obtained  at  the  Central  Experimental  Farm  for  four  years  are  given,  followed  b^ 
descriptions  of  the  varieties,  so  that  those  who  desire  to  plant  may  know  which  are  the 
best.  As  most  varieties  of  black  currants  drop  badly  from  the  bushes  as  soon  as  ripe 
it  is  important  to  pick  them  in  good  time.  Most  of  the  cultivated  varieties  have  been 
derived  from  the  European  species  Rtbes  nigrum,  although  the  native  black  currant 
Ribes  floridum,  is  edible  and  may  be  improved. 
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BLACK  CUKRANTS— YIELDS  OF  VARIETIES. 


AVBBAQE  OF  FOUR  TEARS. 


Average 
Rank. 

Number  of 

years 
averaged. 

Rank 
1906. 

Name. 

Date  ripe. 

TotiOvield, 

Average 
total  yield. 

1 
2 
3 
4 

4 

A 

11 

5 

6 

9 
10     . 

1 
22 

4 
13 

2 
17 
25- 
32 
30 
20 
19 
15 
29 

3 
14 

8 

27 
16 
12 
28 
33 
18 

7 

26 
31 
21 
24 

Ogden 

Saunders 

Kerry 

Ontario 

July  17  ... . 
II     13  . . . 
II     13  ... . 
..     13... 
>i     13  ... . 
,.     12.... 

M          10    ...  . 

•1     20  ... . 
ti     16  . . . 
II     17  .... 
•1     13  ... . 

n       13  .     .  . 
11       11   ...  . 

II     14  ... . 
u     13  ... . 
If     17  ... . 
•I     13  ... . 
11     20... 
11     20  .... 
II     14    ... 
tf     20  .... 
•1     13  .... 
M     17  ... . 
II     13  .... 
11     13  . . . 
1.     10  ... . 
M      13  .      . 
II     21  ... . 
II     13  ... . 
1.     20  ... . 
11     17  ... . 
II     20  ... . 
.,     20.... 

lbs.         OL. 

15       - 
18       - 
18 

15  8 
16 

27 
9       - 

18  8 

13  - 

19  8 

10  8 
8 

6 

7       - 
10 
10 

11  6 
7       - 

18       8 

12  8 

16  8 
8 

10        8 

14  - 

7  8 
3        0 

10        8 

17  8 

8  - 
6        8 
9 

8        8 
9 

lbs.      oz. 

31       6 
27       - 
26       6 
25       7 

5 
6 

7 

Eagle 

Clipper 

Eclipse 

23      14 
20      12 
20      10 

8 
9 

Colhns  Prolific 

Climax 

20       7 
19       3 

10 

Mei  veille  de  la  Gironde 

19 

•   11 
12 
IS 
14 

Ethel 

Magnus 

Success 

Norton 

18      11 

18        4 

[    16        6 

16        2 

15 

BanflT  Up 

16        2 

16 
17 
18 
19 

Kentish  Hero 

Grape 

BuddenboK    

Prince  of  Wales 

15      14 

15      13 

1    15        4 

15        3 

20 
21 

English  

Bald  win 

14      14 
14      10 

22 
23 
24 
25 
26 
27 
28 
29 

liee  Prolific 

Beauty 

Topey 

Gewohnliche 

Winona 

Standard 

Prince 

Orton 

13      ?5 
13      14 
13        6 
13        - 
12      15 
12        9 
12       7 
10      15 

30 

Champion 

10      14 

31 
32 

Victoria 

Ismav  Prolific  

10        4 
10        2 

33 

23 

1 

NajiltH 

9      10 

There  are  33  named  varieties  of  black  currants  growing  at  the  Central  Ex- 
perimental Farm,  of  which  17  were  originated  by  Dr.  Wm.  Saunders,  the  Director. 
The  following  descriptions  have  been  made  from  the  fruit  as  grown  here.  Information 
regarding  the  origin  of  some  of  the  varieties  was  obtained  from  'Bush  Fruits/  by 
F.  W.  Card,  and  from  other  sources. 

Baldwin. — ^A  strong  grower,  but  only  moderately  productive.  Fruit  small  to 
medium  in  large  bunches;  skin  moderately  thidc;  briskly  subacid;  above  medium  in 
quality.    Ripens  somewhat  unevenly.  .  Season  late.     Not  desirable. 

Bang  Up. — ^A  strong  grower,  moderately  productive.  Fruit  above  medium  to  large, 
in  medium-  bunches;  skin  moderately  thick;  briskly  subacid;  medium  to  above 
medium  in  quality.  Ripens  evenly.  Season  medium.  One  of  the  best  English  varie- 
ties.   Said  by  some  to  be  the  same  as  English,  but  is  different  as  grown  here. 

Buddenborg. — A  strong  grower;  moderately  productive.  Fruit  large  to  very 
large  in  medium  bunches;  skin  rather  thick;  subacid;  good  flavour,  good  quality. 
Ripens  fairly  evenly.  Season  late.  This  is  one  of  .the  largest  fruiting  varieties  and 
one  of  the  best  in  quality.    More  productive  than  Victoria  Blade. 

Champion, — A  medium  grower;  unproductive.  Fruit  medium  to  large  in  size, 
but  in  small  dusters;  skin  thick;  subacid,  of  good  flavour;  quality  above  medium. 
Ripens  unevenly.    Season  late.    Not  desirable. 
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CoUim  Prolific. — ^This  is  a  Canadian  variety.  A  strong  grower  and  productiye. 
Fruit  mostly  large  and  in  large  bunches;  skin  thick;  acid;  medium  in  quality. 
Ripens  rather  unevenly.  Season  late.  One  of  the  best  commercial  varieties  on  the 
market,  although  Saunders,  Kerry,  Eclipse  and  Clipper  are  better. 

English, — ^A  medium  grower  and  only  moderately  productive.  Fruit  medium  to 
above  medium  sice  in  medium  to  large  bunches.  Sldn  rather  thick  and  tough;  sub- 
acid, of  good  flavour  and  good  quality.  Ripens  unevenly.  Season  medium.  Not 
sufficiently  productive.    , 

Oewohhliche. — ^A  medium  to  strong  grower,  only  moderately  productive.  Fruit 
small  to  medium  in  size,  in  small  to  medium  bunches;  skin  medium;  briskly  subacid; 
of  medium  quality.    Ripens  rather  unevenly.    Season  medium.    Not  desirable. 

Chape. — ^A  strong,  spreading  grower;  moderately  productive.  Fruit  medium  to 
above  medium  size  In  medium  bunches;  skin  moderately  thick;  briskly  subacid,  above 
mediutn  in  quality.    Ripens  evenly.    Season  medium.    Not  sufficiently  productive. 

Ismay  Prolific. — A  medium  grower;  unproductive.  Fruit  medium  to  above 
medium  in  size  in  small  bunchea;  akin  thick;  briskly  subacid;  above  medium  in 
quality.    Season  late.    Not  desirable. 

Kentish  Hero. — ^A  medium,  spreading  grower;  moderately  productive.  Endt  un« 
even  in  size,  medium  to  large  in  medium  bunches;  skin  moderately  thick;  acid; 
medium  quality.    Ripens  imevenly.    Season  medium  to  late.    Not  desirable. 

Lee  Prolific. — A  strong  grower;  moderately  productive.  Fruit  medium  to  large; 
skin  rather  thick;  briskly  subacid;  above  medium  in  quality.  Season  medium.  Not 
nearly  so  productive  as  Saunders  and  Kerry. 

MerveUle  de  la  Gironde. — A  very  strong  grower  and  productive.  Fruit  below 
medium  to  medium  in  size,  in  medium  to  large  bunches;  skin  moderately  thick,  tender; 
briskly  subacid,  good  flavour;  good  quality.  Ripens  evenly.  Season  medium  to  late. 
One  of  the  best  in  quality,  but  rather  small. 

Naples. — ^A  medium  grower;  unproductive.  Fruit  of  medium  size  in  small 
bunches;  skin  thick;  "briskly  subacid;  medium  to  above  medium  in  quality.  Season 
late.    Not  sufficiently  productive. 

Ogden. — ^Bush  a  medium  to  strong  grower,  and  the  most  productive  black  currant 
tested.  Bunches  medium  to  small.  Fruit  uneven  in  size,  below  medium  to  above 
medium;  skin  moderately  thick,  fairly  tender;  briskly  subacid;  quality  medium. 
Ripens  unevenly.    Season  medium  to  late.    Great  productiveness  is  its  chief  merit. 

Prince. — ^A  medium  to  strong  gn^ower;  unproductive.  Fruit  medium  to  large, 
in  small  bunches;  briskly  subacid;  pbove  medium  in  quality.  Season  late.  Not 
sufficiently  productive. 

Victoria. — Originated  in  England.  A  moderately  strong  grower  and  moderately 
productive.  Fruit  large  to  very  large  in  medium  bunches ;  skin  thick ;  subacid,  good 
flavour;  good  quality.  Ripens  somewhat  unevenly.  Season  medium  to  late.  One  of 
the  best  English  varieties  and  one  of  the  largest  currants. 

Wales  (Prince  of  Wales). — A  medium  to  strong  grower  and  moderately  produc- 
tive. Fruit  medium  to  large,  in  small  bunches;  briskly  subacid,  good  flavour;  good 
quality.  Ripens  rather  unevenly.  Season  late.  Not  as  good  as  Collins  Prolific,  which 
is  about  the  same  season. 

New  Black  Currants. 

In  1887,  When  Dr.  Wm.  Saunders.  Director  of  the  Dominion  Experimental  Farms, 
moved  to  Ottawa  from  London.  Ont.,  he  brought  with  him  from  his  garden  in  London 
about  160  seedling  black  currants.  These  had  been  raised  by  Dr.  Saunders  from  an 
extra  fine  seedling  of  a  Black  Naples  seedling  obtained  by  him  from  a  former  lot  of 
seedlings  grown  in  1879.    There  are  still  growing  at  the  Central  Experimental  Farm 
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28  of  the  best  of  those  brought  from  London,  and  a  few  others  originated  at  Ottawa. 
After  eighteen  years'  experience  with  these  currants,  it  is  x>ossible  to  form  a  good 
estimate  of  thv^ir  relative  value  with  other  kinds  now  on  the  market.  The  following 
sixteen  varieties,  which  are  given  in  order  of  productiveness,  are  practically  all  con- 
sidered equal  to  any  other  named  variety  yet  tested  at  Ottawa,  and  most  of  them  are 
superior : — 

Saunders, — ^Bush  a  strong  grower  and  very  productive.  Bunches  of  medium  size. 
Fruit  above  medium  to  large;  skin  thick;  briskly  subacid;  quality  medium.  Season 
medium.  One  of  the  most  promising  commercial  varieties.  This  is  already  offered 
for  sale  in  Canada. 

Kerry. — ^Bush  a  strong  grower  and  very  productive.  Bunches  medium  to  large. 
Fruit  above  medium  to  large;  skin  thick  but  tender;  briskly  subacid;  quality  above 
medium  to  good.  Season  medium  to  late.  One  of  the  most  promising  for  commercial 
purposes  on  account  of  its  great  productiveness  and  good  size  of  fruit. 

Ontario. — ^Bush  a  strong  grower  and  very  productive.  Bunches  of  medium  size. 
Fruit  medium  to  above  medium  in  size;  skin  moderately  thick,  tender;  briskly  sub- 
acid; quality  medium  to  good.  Ripens  evenly.  Season  medium.  Promising  on  ac- 
count of  productiveness. 

Eagle. — A  strong  grower  and  productive.  Fruit  medium  to  large,  mostly  large,  in 
medium  bunches;  skin  moderately  thick;  briskly  subacid;  medium  quality.  Ripens 
somewhat  unevenly.  Season  medium.  Although  this  is  a  productive  variety  it  is  not 
as  good  in  quality  as  some  others. 

Clipper. — ^Bush  a  strong  grower  and  productive.  Bunches  large.  Fruit  medium 
to  large ;  skin  moderately  thick,  tender ;  briskly  subacid  and  of  good  flavour.  Quality 
good.    Fruit  ripens  somewhat  unevenly.    Season  medium  to  late.     Promising. 

Eclipse. — ^Bush  a  medium  to  strong  grower  and  productive.  Bunches  large.  Fruit 
medium  to  large;  akin  moderately  thick,  fairly  tender;  subacid;  quality  good;  ripens 
evenly.    Season  early.    Promising  on  account  of  productiveness,  size  and  quality. 

Climax. — ^Bush  a  strong  grower  and  productive.  Bunches  large.  Fruit  above 
medium  to  large.  Skin  moderately  thick,  fairly  tender;  briskly  subacid,  of  good 
flavour ;  quality  good.  Season  medium  to  late.  One  of  the  most  promising.  See  Plate  2. 

EtheL — ^Bush  a  strong  grower  and  productive.  Bunches  large.  Fruit  above 
medium  size;  sl^n  Tather  thick;  briskly  subacid.  Quality  above  medimn.  Fruit 
ripens  evenly.  Season  medium.  Promising  on  account  of  productiveness  and  size  of 
fruit. 

MagniLS. — Bush  a  strong  grower  and  very  productive.  Clusters  medium  in  size. 
Fruit  large;  skin  rather  thick;  subacid,  of  good  flavour;  quality  good.  Season 
medium.    Promising  on  account  of  productiveness,  size  of  fruit  and  quality. 

Success. — ^Bush  a  medium  grower,  but  productive.  Bunche©  of  medium  size.  Fruit 
large;  skin  moderately  thick,  tender;  subacid,  of  good  flavour;  quality  good  to  very 
good.  Ripens  evenly.  Season  very  early.  Promising  on  account  of  earliness,  size  of 
fruit  and  quality. 

iVor^on.— A  strong,  rather  spreading  grower,  moderately  productive.  Fruit  below 
medium  to  medium  in  size ;  skin  rather  thick ;  briskly  subacid,  of  good  flavour ;  good 
quality.    Ripens  rather  unevenly.    Season  medium. 

Beauty.—A  medium  grower,  moderately  productive.  Fruit  medium  to  above 
medium  in  size,  in  medium  bunches;  skin  medium;  bridily  subacid;  medium  quality. 
Ripens  rather  unevenly.    Season  medium  to  late. 

Topsy.—Bush  a  strong  grower,  moderately  productive.  Bunches  large.  Fruit 
above  medium  to  large;  clings  well;  skin  rather  thick;  briskly  subacid;  good 
flavour ;  quality  good  to  very  good.  Season  medium.  Ripens  evenly.  This  originated 
as  a  hybrid  between  Dempsey's  Black  Currant  and  a  cross-bred  gooseberry  (Houghton 
X.  Broom  Giri).  From  this  cross  five  plants  grew.  Of  these,  four  had  gooseberry 
foliage  and  one,  the  Topsy,  black  currant  foliage  and  fruit. 
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Winona. — ^Bush  a  medium  grower,  productive.  Bunches  small  to  medium.  Fruit 
aboTe  medium  to  large;  subacid;  quality  good.    Bipeus  evenly.    Season  early. 

Standard. — A  medium  to  strong  grower,  formerly  productive  but  rather  unpro" 
ductive  of  late.  Fruit  above  medium  to  large,  in  small  bunches;  skin  medium;  sub- 
acid, of  pleasant  flavour,  and  good  quality.  Bix)ens  evenly.  Season  medium.  Not  as 
productive  as  some,  but  of  good  size  and  quality. « 

Orion, — A  medium  grower  and  rather  unproductive.  Fruit  large  to  very  large,  in 
medium  bunches;  skin  thick;  subacid,  good  flavour;  good  quality.  Bipens  evenly. 
Season  medium.  Betained  on  account  of  size  and  quality,  but  not  productive  enough 
for  a  commercial  currant. 

Varieties  of  Black  Currants  Recommended. 

Saunders,  Collins  Prolific,  Buddenborg's,  Victoria.       • 

Of  those  not  yet  on  the  market  which  are  considered  equal  or  better  than  those 
above,  the  following  are  the  best: — 

Kerry,  £clix)se,  Magnus,  Clipx)er,  Climax  and  Eagle,  and  the  Success  for  an  early 
variety  where  yield  is  not  so  important  as  size  and  quality. 

Topsy  is  very  handsome  and  of  good  size  and  good  quality,  and  ripens  evenly,  but 
has  not  been  quite  as  productive  as  some  others. 


DISEASES  OF  THE  CUBRANT. 

The  currant  is  affected  by  very  few  diseases.  The  only  ones  which  do  much 
injury  are  the  following: —  I        1  [l  i^  *  f 

Leaf  Spot — ^Rust  {Septoria  rihis,  Desm.). — The  Leaf  Spot  fungus  affects  black, 
red  and  white  currants,  causing  the  leaves  to  fall  prematurely,  and  thus  weakening  the 
bushes.  This  disease  is  first  noticed  about  midsummer,  when  small  brownish  spots 
api>ear  on  the  leaves.  These  often  become  so  numerous  that  they  affect  a  large  part  of 
the  foliage,  soon  causing  the  leaves  to  fall.  As  the  disease  often  appears  before  the 
fruit  is  picked  it  is  difiicult  to  control  it  if  the  bushes  are  not  sprayed  until  after  the 
fruit  is  picked.  By  using  the  ammoniacal  copper  carbonate  the  bushes  may  be  sprayed 
a  week  or  two  before  it  is  expected,  without  discolouring  the  fruit,  giving  a  second 
application,  if  necessary.  As  soon  as  the  fruit  is  picked  the  bushes  should  be  thoroughly 
spr^ed  with  Bordeaux  mixture.  Experiments  have  shown  that  this  disease  can  be 
controlled  by  spraying.  ' 

Currant  Anthracnose  (Oloeosporium  ribis). — This  disease,  which  may  be  mistakeia 
for  the  Leaf  Spot,  affects  different  parts  of  the  bush,  including  the  leaves,  leaf  stalks, 
young  branches,  fruit  and  fruit  stalks.  On  the  leaves  it  is  made  evident  during  the 
month  of  June  by  the  small  brown  spots  which  are  usually  smaller  than  those  made  by 
the  Leaf  Si>ot  fungus.  The  lower  leaves  are  affected  first,  and  finally  the  upper  ones. 
They  turn  yellow  and  gradually  fall  to  the  ground,  and  when  the  disease  is  bad  the 
bushes  are  defoliated  before  their  time.  On  the  petioles  or  leaf  stalks  the  disease  causes 
slightly  sunken  spots.  The  fruit  is  affected  with  roundish  black  spots  which  are  easier 
seen  when  the  fruit  is  green.  On  the  young  wood  the  diseased  areas  are  light  in  colour 
and  are  not  so  noticeable.  The  wood  is  not  nearly  so  much  injured  by  the  disease  as 
the  leaves.  The  spores  which  spread  this  disease  are  formed  in  pustules,  the  majority 
of  which  are  under  the  upi)er  epidermis  of  the  leaf.  Where  the  spores  are  to  appear  the 
surface  of  the  leaf  is  raised  and  blackened  in  spots  looking  like  small  pimples.  When 
the  spores  are  ready  to  come  out  the  skin  breaks  and  they  escape  and  re-infect  other 
parts.  When  the  foliage  drops  early  on  account  of  this  disease  the  fruit  is  liable  to  be 
scalded  by  the  sun.  The  fruit  may  also  vnther  before  ripening  properly  owing  to  lack 
of  food  or  of  moisture,  as  the  leaves  having  fallen  they  are  unable  to  keep  up  the 
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necessary  supply.    The  premature  falling  of  the  leaves  prevents  the  buds  from  matur- 
ing properly,  hence  they  are  not  in  as  good  condition  to  bear  fruit  the  next  year. 

Spraying  witH  Bordeaux  mixture  is  recommended  as  an  aid  in  controlling  this 
disease.  It  would  be  wise,  where  currant  anthracnose  is  troublesome,  to  spray  the 
bushes  thoroughly  before  the  leaves  appear.  A  second  spraying  should  be  made  when 
the  leaves  are  unfolding,  and  successive  sprayings  at  intervals  of  from  ten  to  fourteen 
days  until  the  fruit  is  nearly  full  grown,  and  there  is  danger  of  its  being  discoloured 
by  the  spray  when  ripe.  Paris  green  should  be  added  to  the  mixture  when  the  first 
brood  of  the  currant  worm  appears.  A  thorough  spraying  after  the  fruit  is  harvested 
is  desirable. 


THE    aOOSEBESRT. 

The  gooseberry  has  received  comparatively  little  attention  in  America,  although 
in  north  Europe,  and  especially  in  the  British  Isles  it  has  long  been  a  prime  favourite 
and  a  wonderful  improvement  has  taken  place  in  its  size  there  during  the  last  two  or 
three  hundred  years.  When  it  was  first  cultivated  in  Europe — ^probably  in  the  16th 
century — ^the  wild  fruit,  if  it  was  like  what  it  is  now,  would  be  only  about  one-half  an 
inch  in  diameter  and  less  than  one  quarter  of  an  ounce  each  in  weight.  The  la  rarest 
gooseberries  which  have  been  produced  in  recent  years  average  several  times  this  :&ize, 
the  largest  one  of  which  we  have  a  record  weighing  2  ounces,  although  there  are  doubt- 
less larger  specimens  on  record.  The  English  and  European  gooseberries  are  d<'rived 
from  a  species  native  of  north  Europe  called  Btbes  Orossularia, 

The  varieties  of  the  Bibes  Orossularia  do  not  succeed  well  in  Canada  or  the 
United  States  as  a  general  rule,  although  in  some  places  they  do  well.  The  chief 
obstacle  to  their  successful  culture  is  the  Qooseberry  Mildew,  which  it  has  been  found 
very  difficult  to  controL 

As  late  as  1846  no  cultivated  varieties  of  American  species  of  gooseberries  were 
mentioned  by  writers,  the  first  reference,  according  to  Bailey,  being  in  1849  in  the 
Northern  Fruit  Culturist,  by  Goodrich,  where  the  author  writes:  *We  have  it  from 
good  authority  that  native  sorts  have  been  discovered  both  in  New  Hampshire  and 
Vermont  well  adapted  to  garden  culture.'  In  1847  the  Houghton's  Seedling  was  ex- 
hibited at  a  meeting  of  the  Massachusetts  Horticultural  Society,  this  being  the  €rst 
improved  form  of  the  native  gooseberry  of  which  there  is  a  record.  This  variety  was 
originated  or  found  by  Abel  Houghton,  Jr.,  Lynn,  Mass.  It  is  probably  a  seedling  of 
the  native  species,  Ribes  oxyacanihoides.  The  first  improvement  on  the  Houghton  was 
the  Downing,  a  seedling  of  the  Houghton,  which  was  originated  by  Charles  Downing, 
Newburgh,  N.Y.,  and  first  brought  into  notice  in  1853.  It  is  thought  by  some  authori- 
ties to  have  been  a  hybrid  between  Houghton  and  Ribes  (Jrossularia,  the  European 
species.  The  Downing  is  still  more  largely  planted-  in  America  than  any  other  variety 
of  gooseberry.  This  is  doubtless  largely  due  to  the  fact  that  comparatively  little  has 
been  done  towards  improving  the  gooseberry  in  America  during  the  past  fifty  years. 
The  most  work  seems  to  have  been  done  by  Dr.  Wm.  Saunders,  Director  of  the  Dom- 
inion Experimental  Farms,  the  originator  of  the  Pearl,  Bed  Jacket,  and  many  other 
seedlings  and  crosses  not  yet  on  the  market.  Descriptions  of  some  of  the  best  of  these 
are  published  in  this  bulletin.  These  varieties  were  all  originated  in  London,  Ont. 
There  is  a  good  field  for  work  in  improving  the  native  gooseberries,  as  there  is  no 
apparent  reason  why  the  size  should  not  be  equal  to  the  best  En^iish  varieties.  The 
quality  of  the  American  varieties  is  considered  by  some  to  be  better  than  the  average 
English  gooseberry,  but  the  flavour  is  not  nearly  as  good  as  the  best  of  the  English 

sorts. 

As  the  gooseberry  is  a  native  of  Canada  and  is  found  growing  wild  almost  or  quite 
to  the  Arctic  cirde,  its  culture  will  no  doubt  be  extended  very  far  north.    The  most 
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useful  native  species  is  the  Smooth  gooseberry,  Ribes  oxyacanthoides,  which  ia  found 
wild  from  the  Atlantic  to  the  Pacific.  Next  in  importance  is  the  Prickly  gooseberry, 
Bibes  Cynosbati,  which  has  not  so  wide  a  ran^.  It  is  found  from  St  John,  N^.,  to 
Manitoba.  Both  .of  these  gooseberries  are  of  good  quality.  An  interesting  hybrid 
gooseberry  was  originated  by  Dr.  Wm.  Saunders  by  crossing  Bibes  Cynoabati  with 
Warrington,  a  cultivated  English  variety.  The  size  of  the  fruit  was  increased  very 
much,  but  the  gooseberry  although  good  in  quality  remained  prickly.  If  greater  hardi- 
ness is  desired  it  may  be  got  in  Ribes  lacustre,  a  species  which  is  found  generally 
throughout  Canada,  and  which  grows  almost  or  quite  to  the  Arctic  circle.  In  its 
present  state  it  is  not  nearly  as  useful  as  the  other  two  species,  the  fruit  being  smaller 
and  inferior  in  quality.  There  are  other  native  species,  such  as  Ribes  Lobbii,  R. 
divaricatum,  and  R,  rotundifolium,  which  may  also  play  their  part  in  the  future  im- 
provement of  the  native  gooseberry. 

There  is  a  steady  though  limited  demand  for  gooseberries  in  Canada,  but  the  goose- 
berry has  never  been  generally  popular  in  this  country.  In  England  gooseberries  are 
used  in  great  quantities  for  eating  out  of  hand  and  for  jam;  in  Canada  few  are 
used  raw,  most  of  the  fruit  being  put  into  pies,  or  used  as  jam,  or  canned. 

PROPAOATION. 

Gk)oseberries  may  be  propagated  either  from  cuttings  or  by  layering.  The  average 
person  will  usually  get  the  best  results  from  layering,  as  cuttings  are  often  very  un- 
satisfactory. To  propagate  by  layering,  the  bushes  should  be  pruned  severely  in  the 
autumn.  This  will  induce  a  strong  growth  of  young  wood  the  next  season.  When 
these  have  made  most  of  their  growth,  which  will  be  early  in  July,  the  earth  is  heaped 
up  around  and  through  the  bush  until  only  the  tips  of  the  young  shoots  are  left  un- 
covered. The  soil  is  packed  down  and  then  a  covering  of  loose  soil  thrown  over  to 
retain  moisture  better.  Most  of  the  American  varieties  will  have  rooted  well  by  autumn, 
and  the  young  plants  may  be  detached  and  planted  in  nursery  rbws  either  the  same  fall 
or  the  following  spring,  to  be  grown  there  for  one  season.  English  varieties  usually 
take  two  years  to  root,  and  the  soil  must  be  left  about  the  bushes  for  that  time. 
Cuttings  of  American  varieties  will  sometimes  give  fairly  satisfactory  results  if  made 
from  well  ripened  wood  and  treated  as  currant  cuttings.  The  cuttings  are  made  six 
to  eight  inches  or  less  in  length,  and  buried  in  soil  over  winter.  In  spring  they  are  set 
out  in  nursery  rows,  planting  deep  enough  so  that  only  one  or  two  buds  are  above 
ground.  Both  American  and  English  varieties  may  be  propagated  from  green  wood 
cuttingsnn  a  greenhouse,  or  hot  bed  with  bottom  heat. 

SOIL,   PLANTmO  AND    OULTUBS. 

The  gooseberry  is  a  moisture-loving  plant,  henoe  a  soil  should  be  chosen  where 
there  will  be  a  constant  supply  of  water  during  the  growing  season.  In  dry  soils 
gooseberries  suffer  very  much  in  a  dry  time,  the  foliage  often  falling  prematurely  and 
the  fruit  being  scalded  by  the  sun.  The  soil  should  be  a  cool  one.  Moist  soils  are 
usually  this,  but  the  surface  of  a  sandy  loam  soil  gets  very  hot  in  the  summer,  hence 
is  not  the  best  for  this  fruit  Well  drained,  heavy  day  loams  are  the  most  suitable 
for  gooseberries  as  these  usually  are  both  cool  and  moist  The  soil  should  have 
abundant  plant  food  easily  made  available.  A  good  application  of  well  rotted  manure 
thoroughly  worked  into  the  soil  will  do  much  to  bring  about  these  favourable  condi- 
tions. The  soil  should  be  well  prepared  and  made  mellow  as  for  a  crop  of  roots.  As 
gooseberries  start  to  grow  early  in  the  spring  it  is  usually  preferable  to  plant  in  the 
autumn,  and  as  the  leaves  drop  early  they  may  be  planted  in  September  and  will  be 
in  good  condition  when  winter  comes.  Well  rooted  cuttings  or  layers  may  be  used  as 
plants.    They  should  be  set  in  rows  about  six  feet  ax>art  and  four  feet  apart  in  the  rows. 

Cultivation  should  be  very  thorough  so  as  to  retain  moisture  and  keep  the  soil 
cool,  and  as  the  gooseberry  roots  near  the  surface  cultivation  should  be  shallow ;  mul- 
ching with  straw  is  sometimes  advisable  to  keep  the  soil  cool. 
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As  the  gooseberry  makes  much  more  wood  than  it  is  desirable  to  leave,  severe 
pruning  is  necessary.  English  varieties  are  usually  trained  to  a  single  stem,  but  this 
is  not  necessary,  although  the  freer  circulation  of  air  when  trained  in  this  way  may 
help  to  prevent  the  spread  of  mildew.  The  usual  custom  in  America  is  to  grow  the 
gooseberry  in  bush  form.  The  bush  should  at  fir^t  be  brought -into  a  good  shape  by 
leaving  a  few  of  the  strongest  shoots  regularly  distributed  to  make  an  open  head.  Five 
or  six  of  these  shoots  are  quite  sufficient  to  leave  at  first.  As  the  bush  gets  older,  new 
shoots  are  allowed  to  grow  to  take  the  place  of  the  older  ones,  as  the  pruning  should  be 
done  with  a  view  to  having  only  vigorous  bearing  wood.  Fruit  is  borne  on  year-old 
wood  and  from  spurs  on  older  wood.  It  usually  is  not  desirable  to  have  any  wood  more 
than  three' years  old.  The  best  time  to  prune  is  in  the  autumn  or  winter.  The  weakest 
young  shoots  should  be  cut  oft  at  the  ground,  also  all  the  stronger  young  shoots  not 
required  for  fruiting  or  to  take  the  place  of  the  older  branches  to  be  cut  away.  The 
side  shoots  from  the  older  branches  should  be  headed  back  or  cut  out  altogether  so  as 
to  maintain  a  fairly  ox)en  head,  making  it  as  easy  as  possible  to  pick  the  fruit  and  yet 
leaving  sufficient  wood  to  produce  a  good  crop  and  to  shade  the  fruit  from  the  sun,  as 
in  a  hot  dry  time  gooseberries  are  liable  to  be  injured  by  scalding.  When  branches  are 
more  than  three  years  of  age  they  should  be  removed  to  make  way  for  younger  wood. 
It  is  advisable  to  cut  out  all  branches  which  touch  the  ground  as  there  will  then  be  a 
better  circulation  of  air,  and  the  fruit  will  be  kept  off  the  ground.  Gooseberries  will 
often  begin  to  bear  the  second  year  after  planting,  but  there  will  not  be  a  full  crop 
until  the  fourth  season.  If  the  soil  is  kept  in  good  condition  by  an  annual  application 
of  well  rotted  barnyard  manure  in  the  autumn,  harrowed  in  the  following  spring,  and 
if  the  bushes  are  kept  sprayed  and  well  pruned,  the  plantation  will  not  need  to  be  re- 
newed for  many  years. 

YIELD  OF  GOOSEBERRIES. 

The  American  gooseberry  is  a  productive  fruit  and  averages  a  good  crop  if  well 
cared  for.  It  is,  however,  very  important  to  have  good  foliage  to  protect  the  fruit  from 
the  sun,  and  unfortunately  many  let  the  currant  worm  destroy  a  large  proportion  of  the 
foliage,  and  if  the  weather  is  hot  the  fruit  suffers.  Six  bushes  of  the  Pearl  goose- 
berry have  averaged  in  ^ve  years  at  the  rate  of  12,402  lbs.  per  acre  per  year,  or  at  40 
lbs.  to  the  bushel  over  310  bushels  per  acre.  The  highest  individual  yield  obtained  was 
in  1906,  whpn  five  bushes  of  Pearl  6x4  feet  apart  yielded  76  lbs.,  or  at  the  rate  of 
27,225  lbs.  per  acre,  equal  to  over  080  bushels  per  acre. 

The  highest  yield  mentioned  by  Card  in  his  work  on  Bush  Fruits,  is  at  tlie  rate  of 
450  bushels  per  acre,  obtained  at  the  Geneva  Experiment  Station,  N.Y.  He  gives 
the  probable  range  from  300  to  500  bushels  per  acre.  Bailey  gives  the  average  as  100 
bushels  per  acre,  but  we  believe  this  is  much  below  what  is  grown  in  Canada. 

VARIETIES  OF  AMERICAN  GOOSEBERRIES. 

The  gooseberry  has  not  received  the  attention  it  deserves  in  America,  hence  the 
improvement  in  this  fruit  though  marked  has  been  accomplished  by  the  work  of  a  few 
men,  and  as  far  as  can  be  learned  the  Houghton  and  Downing  were  both  produced 
either  by  chance  or  with  little  labour.  To  Dr.  Wm.  Saunders,  Director  of  the  Dominion 
Experimental  Farms,  is  due  the  credit  of  introducing  two  of  the  three  American 
varieties  recommended,  namely,  the  Pearl  and  Red  Jacket.  These,  with  several  more 
of  his  seedlinjjs,  are  described  after  the  following  short /list  of  American  varieties 

originated  by  other  experimenters.  ,      ^  ,     t,   ,    ,  vi     j     ^ 

These  all,  with  the  exception,   perhaps,  of  the   Pale  Red,  have  some  blood  ot 

English  varieties. 

AMERICAN  VARIETIES  OF  GOOSEBERRIES. 

Crystal  (White).— A  'strong  upright  grower,  productive;  fruit  below  medium  to 
small,  a  little  smaller  than  Downing;  unattractive;  green  with  paler  veins,  downy  but 
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not  prickly.    Skin  moderately  thick;   sweet;   of  medium  quality.    Fruit  mildews  little 
if  any.    Season  earlier  than  Downing.    Not  as  good  as  Downing  or  Pearl. 

Downing. — Originated  by  Charles  Downing  at  Newburgh,  N.Y.  A  seedling  of 
Houghton.  A  strong  grower  and  very  productive.  Fruit  of  medium  size,  roundish  to 
oval,  pale  green  with  paler  and  distinct  veins  and  stripes,  covered  with  a  whitish  bloom ; 
skin  smooth,  thin;  pulp  juicy,  sweet;  skin  acid.  Quality  good.  Season  medium. 
This  variety  is  grown  more  than  any  other  in  Canada. 

Houghton. — Originated  with  Abel  Houghton,  Lynn,  Mass.  A  strong,  somewhat 
X)endulous  grower,  productive.  Fruit  small,  deep  red,  with  a  whitish  bloom;  skin 
thin;  sweet,  good  flavour.  Good  quality.  This  was,  until  the  advent  of  the  Downing, 
the  most  popular  gooseberry,  and  is  by  some  preferred  to  Downing  even  yet  on  account 
of  its  great  hardiness  and  good  quality. 

Pale  Red. — ^An  old  variety  much  like  Houghton  but  smaller;   not  desirable. 

Smith  (Improved). — A  seedling  of  Houghton  originated  by  Dr.  Smith,  Windsor, 
Vt.  A  strong  grower  and  productive,  but  not  as  productive  as  Downing  or  Pearl. 
Fruit  oval,  medium  to  below  medium,  dull  pale  green  sometimes  with  red  sx)ot8.  Skin 
thin ;   sweet.    Good  quality.    Fruit  does  not  average  as  large  as  Downing. 


GOOSEBERRIES  ORIGINATED  BY  DR.  WM.  SAUNDERS,  DIRECTOR, 

DOMINION  EXPERIMENTAL  FARMS. 

The  extent  of  the  work  done  by  Dr.  Wm.  Saunders,  Director  of  the  Dominion 
Experimental  Farms,  in  originating  currants  and  gooseberries  is  well  told  in  a  paper 
Dn  that  subject  prepared  by  himself,  which  will  be  found  elsewhere  in  this  bulletin. 
The  following  varieties  of  gooseberries  are  the  best  of  Dr.  Saunders*  productions. 
The  Pearl  and  Red  Jacket  have  been  on  the  market  for  a  number  of  years,  the  others 
have  not  yet  been  introduced. 

Deacon. — A  seedling  of  Downing.  A  strong,  moderately  upright  grower,  and  pro- 
ductive, but  not  so  productive  as  Pearl.  Fruit  of  medium  size,  oval,  yellowish  gn'^en, 
smooth,  sweet,  good  flavour.  Quality  good,  better  than  Pearl.  Season  medium.  Is 
affected  very  slightly  with  mildew.    A  good  variety. 

Richland. — A  cross  between  Houghton  (female),  and  Ashton's  Seedling  (male). 
A  strong,  moderately  upright  grower,  moderately  productive.  Fruit  of  medium  size, 
neflCrly  round,  dull  bronzy  red,  smooth.  Pulp  sweet,  good  flavour,  but  skin  acid  and 
tough.  Quality  medium  to  good.  Season  medium.  Mildews  very  slightly.  Not  as 
promising  as  some  others. 

Mabel. — ^Record  of  parentage  lost.  A  strong,  moderately  upright  grower  and  very 
productive,  yielding  about  as  much  as  Pearl.  Fruit  above  medium  size,  averaging 
larger  than  Downing  and  Pearl,  rounded  to  oval,  pale  green,  translucent;  sweet  but 
not  hij^h  flavoured,  and  of  medium  quality.  Season  medium.  Fruit  does  not  mildew. 
This  is  the  most  promising  variety  for  commercial  purposes. 

Duncan. — A  hybrid  between  Rihes  Cynoahati,  female,  and  Warrington  {Rites 
Grossularia) ,  male.  A  strong,  upright  grower,  moderately  productive.  Fruit  above 
medium  size,  oval,  dull  coppery  red,  quiie  prickly;  skin  thick;  sweet  with  much  of  the 
wild  flavour.  Quality  above  medium  to  good.  Season  medium.  This  variety  is  more 
interesting  than  useful,  but  it  has  very  distinct  characteristics,  and  may  be  a  useful 
parent  in  the  future  improvement  of  the  gooseberry. 

Alma. — A  seedling  of  Downing.  A  medium  grower,  moderately  upright.  Not 
very  productive.  Fruit  of  medium  size,  not  quite  as  large  as  Downing  or  Pearl,  oval 
to  oblong,  green  with  more  or  less  coppery  red,  slightly  downy  but  not  prickly ;  skin 
thick;  sweet;  quality  medium  to  above.  Season  late.  The  chief  value  of  this 
variety  lies  in  its  lateness,  which  may  make  it  useful.  Fruit  occasionally  mildews  a 
little. 


Pearl— A  cross  between  Downing  and  Ashton's  Seedling  or  Broom  GirL  Named 
by  A.  M.  Smith,  St.  Catharines,  Ont.,  and  introduced  by  him  in  1888.  Bnah  a  strong, 
moderately  upright  grower,  very  productive.  Fruit  of  medium  size,  or  about  the  same 
size  as  Downing,  roundish  to  oval,  pale  green  with  paler  and  distinct  veins  or  stripes, 
smooth;  skin  acid;  pulp  juicy,  sweet.  Quality  good.  Season  medium.  Does  not 
mildew.  This  variety  has  proved  more  productive  than  Downing  at  the  Central  Ex- 
perimental Farm,  but  otherwise  cannot  be  distinguished  from  that  variety.   See  Plate  3. 

Flora,—A  cross  between  Houghton  (female),  and  Ashton's  Seedling  (male).  This 
variety  cannot  be  distinguished  from  Downing  and  Pearl,  and  the  same  description 
will  apply.    It  has  been  nearly  as  productive  as  PearL 

Silvia. — ^Record  of  parentage  lost.  A  strong, .moderately  upright  grower;  not  very 
productive.  Fruit  above  medium  size,  roundish,  green  more  or  less  covered  with  dull 
red,  smooth;  subacid,  good  flavour;  good  quality;  season  medium.  Fruit  seldom 
mildews  and  is  never  more  than  slightly  affected.  A  fine  gooseberry  if  it  were  more 
productive. 

Balph. — ^Becord  of  parentage  lost.  A  strong,  moderately  upright  grower,  not  as 
hardy  as  some  and  not  very  productive.  Fruit  medium  to  below  medium  in  size,  a 
little  smaller  than  Downing  and  Pearl,  roundish  to  oval,  dull  yellow  when  ripe,  downy 
but  not  prickly;  skin  thin;  sweet;  quality  above  medium.  Season  early.  This  is 
the  earliest  variety  tested,  and  may  be  useful  on  that  account. 

Bed  Jacket  (Josselyn), — ^Named  and  introduced  by  Qeo.  S.  Josselyn,  Fredonia, 
N.Y.  A  cross  between  Houghton  and  Warrington.  A  strong  grower  and  productive, 
but  not  as  productive  as  Pearl  and  Downing.  Fruit  above  medium  size,  larger  than 
Downing,  roundish  to  oval,  green,  more  or  less  covered  with  coppery  red,  smooth,  sub- 
acid, sprightly,  good  flavour;  good  quality.  Season  medium.  Does  not  mildew.  A 
good  variety. 

Oibh. — A  strong  grower,  but  not  more  than  a  medium  bearer.  Fruit  above 
medium  to  large,  roundish  to  oval,  dull  red  and  green,  smooth;  sweet;  sprightly,  but 
skin  acid,  good  flavour;  good  quality.  Fruit  very  little  aflected  with  mildew.  Is  of 
good  size  and  quality  and  would  be  a  good  commercial  varijBty  if  more  productive. 

Bideau, — A  strong  grower  and  a  good  bearer.  Fruit  medium  to  above  mediiun  in 
size,  roundish,  green  with  paler  prominent  veins,  smooth;  skin  moderately  thick, 
tender;  sweet,  sprightly;  quality  good.  Practically  unaffected  by  mildew.  Be- 
sembles  Downing  and  Pearl  but  not  so  productive. 

Buth, — ^A  strong  grower  and  productive.  Fruit  of  medium  size,  oval,  sharply 
tapering  at  each  end,  but  more  enlarged  at  stem  end,  making  a  distinct  characteristic; 
green  with  paler  veins  or  ribs,  smooth;  skin  thick;  sweet  and  subacid;  quality 
medium ;  season  later  than  Pearl  or  Downing.    Does  not  mildew. 

Saunders, — A  vigorous  grower,  but  a  rather  light  bearer.  Fruit  large,  nearly 
round,  sometimes  almost  oval,  brownish  red,  smooth;  sweet,  sprightly  and  of  fine 
flavour;  quality  very  good.  One  of  the  largest  and  best  flavoured  seedlingB.  Prao- 
tically  no  mildew  on  fruit. 

ENGLISH  GOOSEBERBIES. 

In  England  the  gooseberry  is  one  of  the  most  popular  fruits,  and  great  quantities 
of  gooseberries  are  grown  there  every  year.  They  are  used  to  a  large  extent  for  eating 
out  of  hand  when  ripe,  but  are  much  in  demand  for  making  jam,  Dwing  to  their 
large  size  and  good  flavour,  and  their  popularity  in  England  they  were  early  imported 
into  America,  but  it  was  soon  found  that  owing  to  the  gooseberry  mildew  the  English 
varieties  could  not  be  successfully  cultivated  in  most  places  where  the  gooseberry 
grows.  Where  the  climate  approaches  nearest  to  that  of  England,  and  there  is  con- 
siderable moisture  in  the  air,  not  very  high  summer  temperatures,  and  considerable 
cloudy  weather  the  English  gooseberry  succeeds  best.    Even  in  gardens  where  there  is . 
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a  great  deal  of  vegetation  giving  off  much  moisture,  and  where  the  soil  Is  shaded  and 
cool  good  success  is  often  obtained  and  almost  or  quite  as  fine  gooseberries  produced  as 
in  England,  but  such  instances  are  the  exception.  It  is  claimed  that  the  gooseberry 
mildew  can  be  controlled  under  some  conditions  by  persistent  spraying  with  potassium 
sulphide  in  the  proportion  of  1  lb.  to  2  gallons  of  water,  but  to  obtain  satisfactory 
results  the  weather  must  be  favourable  and  the  bushes  sprayed  from  four  to  six  times 
or  more.  In  our  experience  we  have  found  that  it  is  often  not  possible  to  control  this 
disease  by  spraying. 

Heavy  clay  soils  are  most  suited  to  the  gooseberry  and  there  is  little  use  trying  to 
grow  the  English  varieties  in  light  soils.  Clay  soils  are  cool,  and  with  them  it  is 
easier  to  obtain  the  conditions  necessary  to  success.  Various  methods  are  recom- 
mended for  growing  English  gooseberries  free  from  mildew.  Mulching  the  soil 
heavily  with  straw  is  one.  Mulching  the  soil  with  coal  ashes  is  another.  Shading  the 
soil  with  laths  set  on  a  frame  eight  or  ten  feet  high  is  another.  AU  these  methods  are 
useful,  but  unless  the  air  is  moist  above  as  it  is  cool  and  moist  below  the  conditions 
will  be  still  more  or  less  favourable  for  the  development  of  the  disease.  The  con- 
ditions of  a  thickly  planted  garden,  where  there  is  partial  shade,  seem  the  most 
favourable. 

At  -die  Central  Experimental  Farm  106  English  varieties  have  been  tested,  many 
of  them  for  about  fourteen  years,  for  the  purpose  of  learning  which  would  be  freest 
from  mildew.  The  soil  where  they  were  tested  is  not  as  heavy  as  was  desirable,  but 
it  was  the  heaviest  that  could  be  obtained,  and  to  make  the  conditions  more  favourable 
clay  was  drawn  and  mixed  with  the  soil.  None  of  the  varieties  have  done  well,  but 
below  will  be  found  descriptions  of  the  eleven  which  have  produced  the  cleanest  fruit : 

LIST  OF  ENGLISH  GOOSEBERRIES  TESTED  AT  THE  CENTRAL  EXPERIMENTAL  FARM,  OTTAWA. 

Admiration,  Alcock  King,  Alma,  Amber,  Antagonist,  Archville,  Aston  Bed, 
Bank  of  England,  Beauty,  Bobby,  Bright  Venus,  British  Crown,  Briton  (Cook's), 
Broom,  Bumper,  Carleton,  Carman,  Champagne,  Champion  Bed,  Chautauqua,  Cheshire 
Lass,  Clayton.  Companion,  Conquering  Hero,  Cox's  Late  Green,  Crown  Bob,  Dan's 
Mistake,  Dickson's  Yellow,  Duck  Wing,  Eagle,  Early  Orange,  England,  Faithful, 
Fillbasket,  Full  Moon,  Game  Cock,  Gascoigne,  Qlenton  Green,  Greenfield,  Green 
Mountain,  Heart's  Oak,  Henry  II.,  High  Sheriff,  Hit  or  Miss,  Industry,  Ironmonger, 
Kean's  Seedling,  Keepsake,  King  Cole,  King  of  Trumps,  Lady  Horughton,  Lady 
Leicester,  Lancashire  Lad,  Lancashire  Summer,  Lancer,  Leveller,  lily  of  the  Valley, 
Lion's  Provider,  Lomax  Victory,  Loudon,  Lord  Derby,  Marigold,  Moses,  Mountain  of 
Snow,  Napoleon  le  Grand,  Ottawa,  Peru,  Philip  the  First,  Ploughboy,  Prince  Regent, 
Princess  Royal,  Profit,  Queen  Anne,  Queen  of  Trumps,  Railway  Yellow,  Red  Hambro, 
Red  Robin,  Red  Wonder,  Riccardo,  Rifleman,  Ringer,  Robson's  Favourite,  Rover,  Royal 
George,  Sheba's  Queen,  Shiner,  Slaughterman,  Smiling  Beauty,  Snowball,  Snowdrop, 
Souter  Johnny,  Speedwell,  Sportsman,  Sulphur,  Tally  Ho,  Trumpeter,  Walnut,  Wander- 
ing Girl,  Whitesmith,  White  Angler,  White  Eagle,  White  Warrington,  Yellow  Creep- 
ing June,  Yellow  Criterion,  Yellow  Sulphur,  Yorkshire  Green. — ^106. 

English  Varieties  of  Oooseterries  Least  Affected  with  Mildew  at  the  Central  Experi- 
mental Farm,  Ottawa, 

Alcock  King. — ^Fruit  large,  oblong,  bright  green  with  paler  stripes  or  veins,  smooth, 
moderately  sweet ;  quality  medium. 

Antagonist. — ^Fruit  medium  size,  roundish,  bright  green  with  paler  strii)e8  or 
veins,  smooth;   moderately  sweet,  good  flavour;   quality  above  medium. 

Companion. — ^Fruit  above  medium  size,  roundish,  green,  but  with  a  more  or  leas 
bronze  shade,  almost  smooth;   sweet,  but  skin  is  acid;   good  flavour;    good  quality. 

Eagle. — Fruit  above  medium  size,  oval  to  oblong;  bright  green,  with  paler  stripes 
or  veins,  smooth ;   sweet,  good  flavour ;  quality  good. 
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Olenton  Oreen. — Fruit  medium  to  small,  oval,  greenish  yellow,  slightly  downy; 
sweet;  good  quality. 

Queen  Anne, — Fruit  medium  size,  roundish  to  oval,  yellowish  green;  smooth; 
skin  thick;   briskly  subacid;   quality  medium  to  above.  / 

Queen  of  Trumps. — ^Fruit  below  medium  size,  oval,  yellowish  green,  slightly 
downy;  sweet,  good  flavour;  good  quality. 

Riccardo. — ^Fruit  large,  oval,  dull  or  copper  red,  almost  smooth;  sweet,  sprightly, 
good  flavour;  quality  very  good.    This  is  one  of  the  best  in  quality. 

Snowball. — Fruit  large,  oval  to  oblong,  bright  green  with  paler  stripes;  smooth; 
moderately  sweet;  medium  quality. 

Trumpeter. — ^Fruit  large,  oval  to  oblong,  somewhat  pear-shaped,  yellowish  g^een; 
smooth;  skin  thick;  moderately  sweet;  quality  medium. 

Yellow  Criterion. — Fruit  medium  size,  oval,  green;  skin  thick;  sweet;  medium 
quality. 

English  Varieties  Usually  Recommended  as  Being  Least  Affected  with  Mildew, 

Industry  (Whinham's). — ^Fruit  medium  to  large,  roundish  to  oblong,  sometimes 
pear-shaped,  dark  red,  moderately  haiiy ;  sweet,  good  flavour ;  good  quality.  A  very 
good  cropper  where  it  succeeds.    Has  mildewed  badly  here. 

Whitesmith. — Fruit  medium  to  large,  roundish  to  oval,  yellowish  green;  smooth; 
skin  moderately  thick ;  sweet,  good  flavour ;  good  quality.  Usually  considered  one  of 
the  most  reliable.    Has  mildewed  considerably  here. 

Varieties  of  English  Oooseherries  which  have  Succeeded  Best  with  Mr.  R.  B.  Whyte, 

Ottawa, 

English  gooseberries  have  been  very  successfully  grown  at  Ottawa  in  the  garden 
of  Mr.  R.  B.  Whyte,  where  the  moisture  given  off  by  the  great  amount  of  vegetation, 
together  with  the  coolness  of  the  clay  soil  in  his  garden,  make  the  conditions  least 
favourable  to  the  gooseberry  mildew.  Mr.  Whyte  is  not  troubled  with  mildew  in  the 
least,  and  does  not  spray. 

The  following  six  varieties  have  succeeded  best  with  Mr.  Whyte,  who  has  furnished 
the  descriptions  of  them: — 

Triumph  (White). — ^In  shape  and  colour  like  Whitesmith,  but  about  one-quarter 
larger.    Never  mildews.    Very  productive;  quality  as  good  as  Whitesmith. 

Lofty  (Green). — ^Long  shape,  somewhat  pointed  at  the  ends;  very  large;  of  fine 
quality. 

Green  Ocean  (Green). — Oblong  in  shape;    large;   good  quality;   productive. 

Conn  or  Autocrat  (Dark  green). — ^About  the  same  size  as  Whitesmith;  very  pro- 
ductive, vigorous  and  hardy;   good  quality. 

Weatherdll  (Greenish  yellow). — Round;  very  large;  slightly  hairy;  extra  fine 
quality. 

Sportsman  (Dark  red). — ^Not  quite  as  large  as  Whitesmith;  somewhat  shy  bearer, 
but  very  early  and  high  quality;  one  of  the  best  for  dessert. 

Experience  of  Stanley  Spillett,  Nantyr,  Ont,  formerly  in  charge  of  or^e  of  the  Ontario 

Fruit  Experiment  Stations. 

In  the  annual  report  of  the  Fruit  Experiment  Stations  of  Ontario,  for  1903,  Mr. 
Stanley  Spillett,  Nantyr,  Simcoe  County,  Ont.,  gives  his  experience  with  English 
gooseberries : — 

'  The  fruit  of  the  foreign  varieties,  and  their  seedlings,  was  not  affected  by  mil- 
dew, but  the  foliage  was  so  badly  mildewed  that  it  all  fell  off.     The  mildew  made  its 


27 


appearance  on  June  16,  and  in  two  weeks  the  stems  were  bare  of  leaves,  so  the  fruit 
never  ripened  properly,  and  was  not  fit  for  use. 

*  Autocrat  gave  the  largest  crop  of  fruit  of  the  foreign  varieties.  The  berry  is 
very  large,  but  of  poor  quality. 

'Large  Golden  Prolific,  Columbia,  Whitesmith,  Chautauqua,  Queen,  and  Dom- 
inion, bore  a  large  crop  of  fruit,  and  are  very  much  alike  in  fruit  and  bush.  All  mil- 
dewed as  I  have  described. 

*  Crown  Bob  and  Keejisake  were  well  loaded  with  very  large  berries;  so  was 
Crosby's  Seedling,  and  Lancashire  Lad.  Crosby's  Seedling  gave  the  largest  berries 
this  season. 

*  Green  Chisel  was  loaded,  but  the  fruit  is  poor  in  quality.  All  the  other  pure 
English  varieties,  sent  to  the  station  in  1896,  have  gradually  died  out,  till  now,  out  of 
six  each  of  50  varieties,  I  have  besides  Green  Chisel,  only  a  dozen  small,  stunted  bushes. 

'  Success  is  identical  with  Downing,  and  Oregon  Jumbo  with  Bed  Jacket.  Golden 
Prolific  and  Keen's  Seedling  are  worthless. 

'  Ontario  is  a  beautiful,  large  berry,  and  the  bush  is  very  vigorous  for  a  foreign 
seedling.  Yellow  Scotch  is  not  up  to  Whitesmith.  Taken  all  around,  I  find  White- 
smith the  best  foreign  variety.    The  bush  is  a  good  grower. 

'To  those  who  have  soil  and  climate  favourable  to  the  growth  of  the  foreign 
varieties,  I  say,  do  not  send  to  Britain  for  plants,  but  use  those  already  acclimatized, 
such  as  Whitesmith.  I  have  found  the  old  country  plants  utterly  lacking  in  vigour. 
A  gentleman  three  miles  south  of  my  place  has  grown  Industry  for  years,  and  has  yet 
to  see  the  first  speck  of  mildew,  while  Industry  with  me  never  fails  to  rot  with  mildew, 
so  there  are  places  in  Ontario  favourable  for  their  growth. 

'  Green  Chisel  has  succeeded  the  best  of  any  variety  received  here  from  the  old 
land,  and  yet,  after  ten  years,  the  bushes  are  no  larger  tkn'i  Pearl  at  three  years  from 
sucker.* 

Varieties  of  English  Oooseherries  Recommended  hy  Mr.  J.  0,  Chapais,  8t,  Denis,  Que, 

In  ordfer  to  learn  how  English  gooseberries  were  succeeding  along  the  lower  St. 
Lawrence,  where  the  simimer  is  cooler  and  the  air  moister  than  at  Ottawa,  a  letter  was 
sent  to  Mr.  J.  C.  Chapais,  St.  Denis,  who  lives  in  latitude  47®  S(y,  near  the  St. 
Lawrence  nearly  100  miles  below  the  city  of  Quebec.    Mr.  Chapais  writes : — 

'  In  answer  to  your  letter  of  January  28,  asking  for  information  on  the  English 
gooseberries,  I  beg  leave  to  say  that  I  have  had  under  cultivation  the  following: 
Chautauqua,  Columbus,  Golden  Prolific,  Industry,  Keepsake,  Lancashire  I-ad,  White- 
smith. I  have  dropped  Industry  and  Golden  Prolific  because  they  mildewed  awfully ; 
Keepsake  and  Lancashire  Lad  because  they  did  not  amount  to  much  as  to  bearing,  and 
I  have  kept  and  consider  as  very  good,  highly  productive  and  absolutely  free  from 
mildew  the  varieties  Chautauqua,  Columbus  and  Whitesmith.  Columbus  is  the  best 
of  the  three  last  mentioned.    I  have  these  under  culture  for  over  ten  years.  * 

'  I  do  not  know  much  about  other  growers  cultivating  English  gooseberries  around 
here.' 


VARIETIES  OF  GOOSEBERRIES  RECOMMENDED. 

American. — ^Pearl,  Downing,  Red  Jacket. 

English  (from  experience  at  the  Central  Experimental  Farm). — Companion,  Eagle, 
Qlenton  Green,  Queen  of  Trumps,  Snowball. 

English  Varieties  Usually  Recommendpd. — ^Whitesmith,  Industry. 
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SCALDING  OF  THE  FRUIT. 

In  a  very  hot,  dry  time  gooseberries  are  often  scalded,  become  unfit  for  use  and 
fall  to  the  ground.  If  the  gooseberries  are  planted  in  heavy,  cool  soil  and  the  ground 
kept  well  cultivated  and  the  Saw-fly  prevented  from  eating  the  foliage  there  will  be 
little  trouble.  Unfortunately,  in  many  plantations  the  foliage  is  very  scant,  eiliier  on 
account  of  poor  cultivation  or  injury  from  the  worm  of  the  Saw-fly,  and  it  is  under 
such  conditions  that  the  greatest  injury  occurs. 


DISEASES  OF  THE  GOOSEBERRY. 

Gk)08EBEBRT  MiLDEW  (SphcBTotheca  mors'unvos), — The  Gboseberry  Mildew  has  pre- 
vented the  general  culture  of  the  English  gooseberry  in  America.  This  disease  attacks 
the  leaves,  twigs  and  fruity  When  the  attack  is  bad  it  destroys  the  foliage,  covers  the 
fruit  and  causes  most  of  it  to  drop.  It  saps  the  growing  shoots  to  such  an  extent  that 
they  do  not  ripen  properly,  and  dry  up  without  setting  fruit  buds.  It  thus  practically 
destroys  the  crop.  The  disease  is  apparent  early  in  the  season  in  the  web-like  cover- 
ing which  coats  the  leaves,  shoots  and  fruit.  This  is  the  mycelium  from  which  is  given 
oft  the  spores  which  propagate  this  disease.  It  is  usually  noticed  first  in  the  lower  and 
most  shaded  parts  of  the  bush.  When  the  spores  are  being  given  ofl,  the  mildew  has 
a  powdery  appearance.  Winter  spores  are  formed  later  which  g^erminate  in  the  spring. 
As  the  mycelium  and  spores  are  both  on  the  surface  it  might  be  thought  this  disease 
could  be  easily  controlled,  but  the  weather  conditions  in  this  country  s^m  so  favourable 
to  the  development  of  spores  that  the  gooseberry  mildew  spreads  with  great  rapidity, 
and  constant  and  thorough  spraying  are  necessary  to  prevent  it  from  doing  so. 
American  varieties  are  seldom  affected  by  gooseberry  mildew,  although  occasionally 
they  are  slightly  attacked. 

Exx)eriment8  were  conducted  at  the  Central  Experimental  Farm  in  1891,  and  the 
following  results  obtained: — 

Five  applications  were  made  in  each  case. 

1.  Potassium  sulphide,  1  oz.  dissolved  in  3  gallons  of  water  gave  the  best  results, 
keeping  the  foliage  practically  healthy  and  free  from  disease  the  whole  season. 

2.  Potassium  sulphide,  1  oz.  to  4  gallons,  stood  second  in  order  of  effectiveness. 

3.  Ammoniacal  copper  carbonate,  3  ozs.  to  25  gallons,  stood  third  and  was  fairly 
effective. 

4.  Suspension  mixtures  of  copper  carbonate  did  not  give  a  sufficient  degree  of 
immunity  to  pay  for  cost  of  materials  and  time  of  application. 

The  experiment  was  continued  in  1892,  with  the  following  results : — 

1.  Sprayed  with  potassium  sulphide;  no  mildew  appeared  on  the  fruit  of  any  of 
the  sprayed  plants. 

2.  Plants  treated  with  Bordeaux  mixture  had  healthier  foliage  and  retained  it 
longer  than  those  treated  with  x>otassium  sulphide  or  ammoniacal  copper  carbonate. 

In  1891  a  bulletin  (Bulletin  10),  was  published,  in  which  the  treatment  with 
potassium  sulphide  was  recommended. 

An  experiment  was  tried  in  1897  by  shading  the  plants  from  the  sun's  rays  on  the 
south,  east  and  west  sides  with  Indian  com  planted  in  hills  about  two  feet  from  the 
bushes.    It  is  reported  that  the  plants  protected  were  healthier  than  those  not  protected. 

Bordeaux  mixture  was  again  tried  in  1897  in- the  early  part  of  the  season,  and 
when  it  began  to  stain  the  fruit  a  weak  solution  (1  x)ound  to  160  gallons  water)  of 
copper  sulphate  was  applied.  This  proved  fairly  effective.  Weekly  applications  were, 
however,  necessary  in  order  to  hold  the  disease  in  check.  The  weak  copper  sulphate 
solution  seemed  quite  as  effectual  as  ammoniacal  copper  carbonate,  is  easier  prepared 
and  exceedingly  cheap. 

In  1899  experiments  were  continued  with  potassium  sulphide,  1  oz.  to  2  gallons; 
potassium  sulphide,  1  oz.  to  3  gallons;    calcium  sulphide,  1  oz.  to  1  gallon;    calcium 


20 

sulphide,  1  oz.  to  2  gallons;   formalin,  1  oz.  to  1  gallon;    Bordeaux  mixture  (sulphate 
of  copper  4  lbs.,  lime  4  lbs.,  water  40  gallons),  with  the  following  results: — 

Potassium  sulphide,  1  oz.  to  2  gallons.  This  gave  the  best  results  as  far  as  the  fruit 
was  concerned.  The  leaves  of  the  bushes  were,  however,  nearly  all  destroyed  by  the 
spray.    Berries  were  only  slightly  affected  with  mildew. 

Potasium  sulphide,  1  oz.  to  3  gallons.  This  was  almost  as  effective  as  the  last,  and 
injured  the  leaves  about  as  much. 

Calcium  sulphide,  1  oz.  to  1  gallon.  The  results  were  no  better  than  those  not 
sprayed,  as  leaves  and  fruit  were  badly  affected  with  mildew. 

Calcium  sulphide,  1  oz.  to  2  gallons.  The  mildew  on  the  fruit  was  lessened,  but  the 
foliage  was  destroyed  by  the  fungicide. 

Formalin,  1  oz.  to  1  gallon.  The  results  were  not  encouraging.  While  the  fruit 
was  no*t  quite  as  bad  as  unsprayed  it  was  unfit  for  market. 

Bordeaux  mixture.  While  this  kept  the  leaves  in  good  condition,  preventing  the 
spread  of  mildew  on  them,  the  fruit  was  considerably  affected  and  unfit  for  market. 

Unsprayed.     The  leaves  and  fruit  were  badly  affected. 

In  1902  a  determined  effort  was  made  to  prevent  the  spread  of  mildew,  but  it  was 
only  partially  successful.  Beginning  when  the  leaf  buds  where  breaking  on  April  18, 
the  bushes  were  sprayed  thoroughly  every  week  with  potassium  sulphide  in  the  pro- 
portion of  1  oz.  to  2  gallons  of  water.  This  was  continued  until  June  5,  when  traces 
of  mildew  being  noticed  the  bushes  were  sprayed  twice  a  week  until  July  19,  making 
20  sprayings  in  all.  Notwithstanding  the  thorough  and  constant  application  of  this 
fungicide  the  leaves  dropped  badly  from  most  European  varieties,  though  what  fruit 
remained  on  the  bushes  was  not  nearly  so  much  affected  as  usual. 

During  the  past  few  years  asparagus  has  been  grown  between  the  rows  of  goose- 
berries to  afford  shade,  but  it  develops  too  late,  which  also  applies  to  Indian  corn.  If 
partial  shade  is  desired  it  should  be  had  early  in  the  season,  before  the  disease  has 
spread  much,  hence  the  shade  of  shrubs  or  trees  which  leaf  out  early  is  desirable. 

REHKDIES. 

Potassium  sulphide  (1  oz.  to  2  gallons  water),  has  on  the  whole  given  the  best 
results  at  the  Exx)erimental  Farm,  although  in  some  instances  the  foliage  was  injured 
by  it.  This  remedy  is  recommended  by  the  New  York  Experiment  Station,  to  whom 
belongs  the  credit  of  discovering  it  in  1887.  Early  applications  are  very  important, 
beginning  when  the  leaf  buds  are  breaking  and  continuing  at  intervals  of  a  week  to  ten 
days.  About  five  or  six  sprayings  will  be  necessary,  but  if  the  weather  is  unfavourable 
more  may  have  to  be  given.  The  bushes  should  be  sprayed  from  beneath  as  well  as 
from  above.  The  centre  of  the  bush  should  receive  the  spray  also.  In  fact,  the  whole 
bush  should  be  thoroughly  sprayed. 

Calcium  sulphide  may  prove  as  useful  as  i)otassium  sulphide,  as  one  year's  test 
made  showed  that  the  disease  was  prevented  from  injuring  the  fruit,  although  the 
foliage  was  injured  that  season. 

From  the  experiments  conducted  at  the  Central  Experimental  Farm  fair  results 
have  been  obtained  by  spraying  with  Bordeaux  mixture  when  the  leaf  buds  are  break- 
ing, and  again  just  before  blooming,  following  as  soon  as  the  fiowers  fall,  and  con- 
tinuing at  intervals  of  a  week  or  ten  days,  with  a  weak  solution  of  Bordeaux  mixture, 
1  lb.  to  160  gallons  water,  or  with  ammoniacal  copper  carbonate.  The  spraying  must 
be  thorough  and  persistent  and  continued  until  the  gooseberries  are  nearly  full  grown. 
The  under  side  of  the  leaves  should  be  sprayed  as  thoroughly  as  the  above,  otherwise 
the  disease  vnll  not  be  checked.    The  early  applications  are  very  important. 

Leap  Spot — Rust  fSeptoria  rihis). — The  disease  which  causes  the  spotting  of 
gooseberry  leaves  and  their  falling*  prematurely  is  the  same  as  that  which  affects  cur- 
rants, and  may  be  dealt  with  in  the  same  way. 
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INSECTS  INJURIOUS  TO  CURRANTS  AND  GOOSEBERRIES. 

(By  James  Fletcher^  Dominion  Entomologist.) 

The  various  kinds  of  injurious  insects  which  attack  red,  white  and  black  currants 
and  cultivated  gooseberries,  although  more  attracted  to  one  or  other  kind  of  these 
plants,  occasionally  'injure  the  others  also,  so  that  it  is  possible  and  more  convenient 
to  treat  of  them  all  in  one  article*  The  different  kinds  are  arranged  alphabetically 
under  their  best  known  popular  name. 

American  Currant  Borer  (Psenocerus  supemotatus.  Say). — ^When  red  and  white 
currants  are  leafing  out  in  spring,  some  bushes  are  noticeably  slower  in  expanding  their 
foliage  than  other  individuals  of  the  same  variety.  This  is  frequently  due  to  the 
presence  of  stem-boring  larvse,  either  those  of  the  above  beetle,  whici.  arQ  white, 
cylindrical,  and  without  feet,  about  a  tjuarter  of  an  inch  in  length,  or  those  of  the 
imported  Currant  Borer,  which  somewhat  resemble  the  above  but  have  a  brown  head 
and  short  legs  beneath  the  body.  The  parent  of  the  American  Currant  Borer  is  a  small, 
narrow,  brownish-black  beetle,  about  J-inch  long,  with  long  slender  feelers  and  two 
conspicuous  white  spots  on  the  back  towards  the  end  of  the  body,  and  two  smaller  dots 
about  the  middle.  These  beetles  may  sometimes  be  found  in  the  month  of  June  crawl- 
ing about  upon  the  bushes.  The  eggs  are  laid  in  summer,  and  the  young  grubs  burrow 
inside  the  canes  and  do  not  change  to  pupoB  until \he  following  May.  The  attack  of  this 
insect,  although  occasionally  serious  to  fruit  growers,  is  only  an  exceptional  one,  for 
the  species  propagates  much  more  freely  in  the  stems  of  the  Virginian  Creeper. 

Remedy. — ^When  currant  bushes  are  being  pruned,  all  the  wood  which  is  cut  out 
should  be  burnt,  and  if  the  presence  of  this  insect  or  of  the  Currant  Borer  is  detected 
by  the  black  burrows  in  the  centres  of  the  stems,  such  stems  should  be  pruned  down 
until  the  larva  is  found,  so  that  it  may  be  destroyed. 

Currant  Aphis  (Myzus  rihis,  L.). — ^When  the  leaves  of  currant  bushes  are  nearly 
full  grown,  many  of  them  bear  blister-like  elevations  of  a  reddish  colour,  beneath  which 
will  be  found  yellowish  plant-lice,  some  winged  and  some  wingless.  The  blisters  are 
due  to  the  attacks  of  these  insects,  and  when,  as  is  sometimes  the  case,  they  are  very 
abundant,  considerable  injury  is  done  to  the  bushes. 

Remedy. — Spraying  forcibly  with  whale-oil  soap  solution  or  kerosene  emulsion 
will  destroy  large  numbers  of  these  plant-lice  at  each  application;  but  the  liquid  must 
be  copiously  applied  and  driven  well  up  beneath  the  foliage  by  means  of  an  angle<f 
nozzle.    Two  or  three  applications  at  ehort  intervals  may  be  necessary. 

# 

Currant  Borer  (JEgeria  tipuliformis^  L.). — ^Early  in  June*  a  beautiful  little 
bluish-black  fly-like  moth,  with  three  bright  yellow  bands  around  the  body  may  be  seen 
darting  about  around  or  at  rest  on  the  leaves  of  currant  bushes  of  all  kinds.  This  is 
one  of  the  most  troublesome  enemies  of  these  fruits.  The  moth  lays  an  egg  at  a  bud 
on  the  young  wood,  and  the  caterpillar,  when  hatched,  eats  its  way  into  the  cane  and 
destroys  the  pith.  It  remains  in  the  wood  during  the  winter,  and  the  moth  emerges 
during  the  following  summer. 

Remedy. — As  in  the  case  of  the  American  Currant-borer,  close  pruning  is  the 
best  remedy. 

Currant  Maooot  (Epochra  canadensis,  Loew.). — Red,  black  and  white  currants, 
in  British  Columbia  and  in  several  places  in  the  Northwest  Territories  and  Manitoba, 
have  of  recent  years  been  seriously  attacked  by  the  maggots  of  a  small  fly.  These 
maggots  come  to  full  growth  just  as  the  berries  are  about  to  ripen,  causing  them  to  fall 
from  the  bushes,  when  the  insects  leave  them  and  burrow  into  the  ground  to  pupate. 
Attacked  fruit  is  rendered  useless  by  the  presence  of  the  maggots  inside  the  berries; 
and  frequently  it  is  not  until  the  fruit  is  cooked  that  the  white  maggots  can  be  detected. 
Gooseberries  are  sometimes  injured,  but  far  less  frequently  than  black  and  red 
currants. 
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Remedy. — ^The  only  treatment  which  has  given  any  results  is  the  laborious  one  of 
removing  about  three  inches  of  the  soil  from  beneath  bushes  which  are  known  to  have 
been  infested,  and  replacing  this  with  fresh  soil.  That  which  was  removed  must  be 
treated  in  some  way,  so  that  the  contained  puparia  may  be  destroyed.  This  may  be 
done  either  by  throwing  it  into  a  pond  or  by  burying  it  deeply  in  the  earth.     ^ 

Currant  Soft-soalb  (Lecanium  rihis.  Fitch). — There  are  occasionally  noticed 
upon  the  stems  of  currants  and  gooseberries  clusters  of  large  swollen  dark-brown 
polished  scales,  about  tVr  of  an  inch  in  diameter,  beneath  which,  when  mature  in  July, 
large  numbers  of  white  eggs  may  be  found.  These  hatch  during  that  month,  and  the 
small,  mite-like  young  crawl  all  over  the  plant  and  suck  the  sap  from  the  leaves  and 
young  growth.  By  autumn  they  have  grown  but  little  and  are  covered  with  a  flat 
brown  scale  about  ^  of  an  inch  in  length.  As  winter  approaches,  they  crawl  on  to  the 
twigs  and  pass  the  winter  there.  During  the  spring  of  the  next  year  tiiey  grow  rapidly, 
and,  as  they  are  sometimes  in  such  numbers  as  almost  to  cover  the  twigs,  they  do 'a 
considerable  amount  of  harm  by  sucking  the  sap  at  the  time  when  th^  bushes  require 
all  their  vigour  to  ripen  fruit. 

Remedy. — Spraying  the  bushes  in  winter  time  either  with  the  lime-sulphur  wash  or 
with  kerosene  emulsion,  is  the  best  treatment  for  this  scale. 

Currant  Span-worm  (dymatophora  ribearia.  Fitch). — This  voracious  caterpillar, 
which  frequently  does  much  harm  to  currants  and  gooseberry  bushes,  but^particularly 
to  the  black  currant,  is  more  difficult  to  control  than  the  conmion  Currant  Worm, 
the  larva  of  the  Imported  Currant  Sawfly.  The  caterpillars  are  about  an  inch  in 
length,  of  a  whitish  colour,  with  yellow  stripes  down  each  side,  and  one  down  the 
middle  of  the  back ;  the  whole  body  is  dotted  with  black  spoia  of  different  sizes.  There 
is  only  one  brood  of  this  insect  in  the  year,  the  moths  appearing  about  the  end  of 
June  and  in  the  beginning  of  July.  The  eggs  are  laid  on  the  twigs  during  the  latter 
month,  and  remain  there  unhatched  until  the  following  spring.  The  caterpillars  may 
be  found  during  June. 

Remedy. — It  is  necessary  to  use  a  much  stronger  poison  for  the  Currant  Span- 
worm  than  for  the  ordinary  Currant  Worm.  Paris  green,  arsenate  of  lead,  or  some 
other  arsenical  poison,  are  preferable  to  the  white  hellebore  usually  recommended. 
When  occurring  only  in  small  numbers,  hand-picking  is  practicable,  owing  to  the  habit 
of  the  caterpillar  of  letting  itself  down  by  a  strong  silken  thread,  when  the  bushes  are 

disturbed. 

• 

In  addition  to  the  above,  which  is  the  commonest  of  the  span-worms  found  on 
gooseberries  and  currants,  there  are  occasionally  found  two  much  larger  caterpillars  of 
the  same  shape  and  looping  movement  of  the  body  when  walking.  These  are  those  of  the 
Currant  Angerona  (Xanihotype  crocataria.  Fab.),  which  has  a  caterpillar  an  inch  and 
a  half  long  or  more  when  full-grown,  of  a  yellowish-green  colour,  with  a  whitish  line 
down  the  back  and  a  broad  white  band  on  each  side  bordered  with  pale  purple,  below 
the  spiracles,  and  the  Pepper  and  Salt  Currant  Moth  (Lycia  cognataria,  Cn.)*  which 
has  a  large  caterpillar  two  inches  long,  varying  in  colour  from  green  to  dark  brown, 
and  when  at  rest  standing  out  rigidly,  like  many  of  the  other  span-worms,  so  as  to 
resemble  a  twig  or  the  stem  of  a  leaf.  Neither  of  these  latter  caterpillars  is  a  regular 
pest  of  the  small  fruit  grower;  but  they  occasionally  appear  in  such  numbers  as  to 
require  attention.    They  are  easily  controlled  by  the  same  remedies  as  g^iven  above. 

Currant  Leaf-hopper  (Empoasca  mali,  Le  Baron). — ^A  frequent  cause  of  con- 
siderable injury  to  the  leaves  of  currants  and  gooseberries,  is  a  small  pale  green  leaf- 
hopper  which  during  May  and  June  is  found  in  large  numbers  beneath  the  leaves,  from 
which  it.  sucks  the  sap.  This  is  the  same  insect  as  is  often  so  abundant  upon  apple 
trees,  and  has  received  various  names  from  different  authors.  Perhaps  the  best  known 
is  Empoa  alboptcta,  which  was  given  to  it  by  Dr.  S.  A.  Forbes.  The  mature  insect  is 
a  slender  leaf-hopper  less  than  J  of  an  inch  in  length,  and  passes  the  winter  beneath 
rubbish,  leaves,  &c.     It  flies  to  the  bushes  in  spring,  as  soon  as  they  leaf  out.     The 
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young  wingless  leaf -hoppers  of  the  first  brood  may  be  found  about  the  beginning  of 
June,  and  should  be  destroyed  before  th^y  develop  their  wings  and  propagate. 

Remedy. — Spraying  the  bushes  with  kerosene  emulsion  or  whale-oil  soap  solution 
before  the  insects  become  winged,  is  the  best  remedy.  Oare  must  be  taken  to  drive  the 
liquid  well  up  under  the  leaves. 

Currant  Worm  or  Imported  Currant  Sawfly  iPteronus  rtbesii.  Scop.). — By  far 
the  best  known  of  all  the  insects  which  injure  currants  and  gooseberries^  is  the  '  Cur- 
rant Worm.'  The  black  spotted  dark  green  false-caterpillars  of  this  insect  may  un- 
fortunately be  found  in  almost  every  plantation  of  currants  or  gooseberries,  every  year 
in  almost  all  parts  of  Canada.  The  white  eggs  are  laid  in  rows  along  the  ribs  of  the 
leaf  on  the  lower  side,  towards  the  end  of  May.  From  these  the  young  larv»  hatch 
and  soon  make  their  presence  known  by  the  small  holes  they  eat  through  the  leaves. 
Unless  promptly  destroyed,  they  will  soon  strip  the  bushes  of  their  leaves,  thus  weaken- 
ing them  considerably  so  as  to  prevent  fhem  ripening  fruit  the  first  year,  and  also  re- 
ducing the  quality  of  the  crop  of  the  following  season.  There  are  at  least  two  broods 
in  a  season  in  Canada.  The  first  appears  just  as  the  leaves  are  attaining  full  growth, 
and  the  second  just  as  the  fruit  is  ripening.  The  perfect  insect  is  a  four-winged  fly 
which  may  be  seen  flying  about  the  bushes  early  in  spring.  ^  The  male  is  blackish,  with 
yellow  legs  and  of  about  the  same  size  as  a  house  fly,  but  with  a  more  slender  body. 
The  female  is  larger  than  the  male  and  has  the  body  as  well  as  the  legs  yellow. 

Remedy. — ^For  the  first  brood  a  weak  mixture  of  Paris  green,  1  ounce  to  10  gallons 
of  water,  may  be  sprayed  over  the  bushes,  or  a  dry  mixture  1  ounce  of  Paris  green  to 
6  pounds  of  flour  may  be  dusted  over  the  foliage  after  a  shower  or  when  the  leaves  are 
damp  with  dew.  For  the  second  brood  Paris  green  must  not  be  used,  but  white  helle- 
bore; this  is  dusted  on  as  a  dry  powder,  or  a  decoction  of  this  powder,  1  ounce  to  2 
gallons  of  water,  may  be  sprayed  over  the  bushes.  It  is,  of  course,  far  better  to  treat 
the  first  brood  thoroughly,  so  as  to  reduce  the  number  of  females  which  would  lay  eggs 
for  the  second  brood. 

Four-lined  Leaf-bug  {PcBcilocapeus  lineatua.  Fab.). — ^An  occasional  injury  of  no 
very  great  importance,  as  a  rule,  to  the  leaves  of  currants  and  gooseberries,  is  by  the 
Four-lined  Leaf -bug.  The  eggs  of  this  insect  are  inserted  into  the  twigs  of  bushes, 
particularly  currants.  They  are  usually  placed  near  the  tips  and  protrude  slightly 
through  the  bark.  As  they  are  white,  th^  can  be  easily  seen  and,  when  once  known« 
can  be  recognized  again  without  difficulty.  Much  good  may  be  done  in  controlling  this 
insect  by  cutting  ofl  all  egg-bearing  twigs  when  pruning.  The  mature  insect  is  a  flat, 
bright  green  or  yellow  bug,  with  four  black  lines  down  the  back  and  with  the  tix)s  of 
the  wings  and  two  large  round  spots  on  the  thorax  also  black.  The  nymphs  or  immature 
bugs  occur  with  the  adults  near  the  tips  of  shoots  and  are  exceedingly  active.  These 
insects  puncture  the  young  leaves  of  currant  and  gooseberry  bushes  as  well  as  of  many 
other  kinds  of  plants,  causing  brown  sxx)fs  which  are  sometimes  so  numerous  and  dose 
together  as  to  make  the  leaves  wither. 

Remedy. — ^When,  as  is  generally  the  case,  only  a  few  bushes  are  attacked,  shaking 
off  the  nymphs  and  x>erfect  insects  into  open  pans  containing  water  with  a  little  coal 
oil  on  the  top,  is  often  sufficient.  If  the  attack  is  more  extensive,  spraying  the  bushes 
with  kerosene  emulsion  or  whale-oil  soap  solution  will  destroy  all  the  insects  reached 
by  the  spray.  The  winter  is  passed  in  the  egg  state,  therefore,  all  egg-bearing  twigs 
should  be  cut  off  and  burnt 

Gooseberry  Fruit- worm  (Zophodia  groasularicB,  Riley). — Just  before  gooseberries 
rii)en,  clusters  of  two  or  three  may  sometimes  be  noticed,  which  are  prematurely 
coloured,  and  which  are  joined  together  by  the  webs  spun  by  the  caterpillar  of  a  small 
moth.  These  caterpillars  are  pale  greenish-white  and  sometimes  have  a  reddish  tinge. 
.  They  live  inside  the  berries  and,  when  the  contents  of  one  berry  are  consumed,  attack 
another  near  at  hand,  joining  it  to  the  first  by  a  silken  web.  When  full  grown  they 
fall  to  the  ground  and  spin  brown  parchment-like  cocoons,  just  beneath  the  surface  of 
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the  ground.    The  znothjB,  which  are  pale  grey,  marked  with  dark  streaks  and  bands,  are 
very  rarely  observed.    They  fly  early  in  spring,  and  there  is  only  one  brood  in  the  year. 

JS«m6^. — The  best  method  of  controlling  this  insect,  which  fortunately  is  never 
very  abundant,  is  to  pick  by  hand  the  clusters  of  injured  berries.  It  is  claimed  that 
chickens  and  other  i>oultry  are  useful  in  destroying  the  larvse  and  chrysalids ;  and  it  is 
certain  that,  while  chickens  are  very  small,  they  are  useful  in  a  garden  in  destroying  a 
great  number  of  injurious  insects.  The  old  hen,  however,  should  be  kept  securely 
cooi>ed  up  and  not  allowed  to  run  at  large. 

Imported  Currant  Borer. — See  Clrrant  Borer. 

Imported  Currant  Sawfly. — See  Currant  Worm. 

Oblique-banded  Leaf-roller  {Archips  rosaceana,  Harr.). — Late  in  May  and  dur- 
ing June  the  leaves  at  the  tips  of  young  shoots  of  currants  of  all  kinds  may  be  seen 
gathered  together  by  active  pale  green  caterpillars  about  )  inch  long,  with  black  heads. 
Upon  tearing  the  leaves  apart,  these  wriggle  qtiickly  out  of  their  shelters  and  fall  to 
the  ground.  When  full  grown,  which  is  during  June,  the  caterpillars  change  to  brown 
chrysalids  inside  their  tents,  and  from  these  a  little  later  the  moths  appear.  These  are 
flat  and  broad  in  shape,  resembling  a  bell  in  outline  when  at  rest.  The  front  wings  are 
light  brown  crossed  by  broad  oblique  bands  of  a  darker  tint.  The  hind  wings  are 
of  a  pale  ochre  yellow.  The  moth  expands  about  an  inch  across  the  wings.  The  cater- 
pillars are  very  general  feeders  and  may  be  found  on  a  great  number  of  trees  and 
shrubs. 

Remedy. — Spraying  bushes  with  Paris  green  and  water  to  destroy  the  first  brood  of 
the  Currant  Worm,  will  control  this  caterpillar  also,  as  it  occurs  about  the  same  time. 
The  clusters  of  leaves  containing  the  larvse  are  easily  noticed  and  should  be  pulled 
apart  and  the  caterpillars  killed  whenever  detected. 

Otster-shell  Scale  (Mytilaspis  ulmi,  L.). — Several  kinds  of  scale  insects  attack 
currants  and  gooseberries.  These  plants  seem  to  be  particularly  susceptible  to  the 
attacks  of  the  well  known  Oyster-shell  Scale  of  the  apple,  and  the  San  Jose  Scale.  In 
neglected  plantations  these  injurious  insects  increase  rapidly,  and  a  great  deal  of  injury 
results  to  the  trees. 

Remedy' — ^The  remedies  for  scale  insects  are  direct  treatment  for  the  destruction 
of  the  infesting  insect,  and  preventive  measures  such  as  the  invigoration  of  the  tree  by 
si>ecial  culture  and  pruning,  to  enable  it  to  throw  off  or  outgrow  injury.  Infested 
plantations  should  be  cultivated  and  fertilized  early  in  the  season,  and  all  unnecessary 
wood  should  be  pruned  out.  As  direct  remedies,  spraying  the  bushes  at  the  time  the 
young  scale  insects  first  appear  in  June  with  kerosene  emulsion  or  whale-oil  soap,  or 
spraying  in  autumn  before  the  hard  weather  of  winter  sets  in  with  a  simple  white-wash 
made  with  one  i)Ound  of  lime  in  each  gallon  of  water,  give  the  best  results.  Two  coats 
of  the  white-wash  should  be  applied,  the  second  one  immediately  after  the  first  is  dry. 
In  putting  on  two  thin  coats  of  the  wash  instead  of  one  thick  one,  far  better  results 
have  been  secured.  For  the  San  Jose  Scale  the  lime  and  sulphur  wash  is  necessary, 
and  must  be  repeated  every  year. 

*IIed  Spider*  {Tetranychus  species). — ^In  dry  years  great  injury  is  occasionally 
done  in  plantations  of  currants  and  gooseberries,  as  well  as  on  raspberries,  apples  and 
many  other  kinds  of  fruits,  by  various  species  of  spinning  mites  which  are  usually 
spoken  of  in  a  general  way,  by  horticulturists,  under  the  name  of  'Red  Spiders.' 
The^  are  all  very  minute  reddish,  or  greenish  white,  mites  that  are  found  on  the  lower 
surfaces  of  the  leaves,  which  they  cover  with  a  fine  network  of  web  in  which  they  live 
and  which  renders  it  difficult  to  get  at  them  with  ordinary  liquid  applications.  These 
minute  creatures  propagate  very  rapidly,  and  their  injuries  to  trees  by  sucking  out  the 
juice  of  the  leaves  is  very  soon  apparent  by  the  bleached  appearance  of  the  foliage, 
which  soon  dries  up  and  falls  away. 
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Bepnedy. — ^It  is  probable  that  most  of  the  kinds  of  '  Bed  Spiders '  pass  the  winter 
as  ^ggs  on  the  bushes.  Plantations  which  have  been  infested  one  year,  should  be 
thoroughly  sprayed  early  in  spring  with  the  lime  and  sulphur  wash.  Sulphur  has  a 
specially  fatal  effect  upon  all  kinds  of  mites.  If  bushes  are  found  to  be  infested  in 
spring  or  summer  time,  they  should  be  sprayed  forcibly  with  kerosene  emulsion,  whidi 
might  be  followed  in  persistent  attacks,  which  often  occur,  by  dusting  the  bushes  while 
wet  with  powdered  sulphur  by  meww  of  one  of  the  so-called  insect-guns  or  horticul- 
tural bellows. 


TEE  BASFBESBT. 

The  raspberry  is  the  most  i>opular  bush  fruit  in  Canada.  Beginning  to  ripen  just 
as  the  strawberry  season  is  over,  a  supply  of  this  fruit  is  kept  up  for  three  or  four 
wedcs  during  the  hottest  part  of  the  summer,  when,  owing  to  its  refreshing  character,  it 
is  very  much  appreciated  when  eaten  raw  with  cream  and  sugar,  and  is  used  in  this 
way  in  large  quantities.  Not  only  is  the  raspberry  x)opular  in  the  raw  condition,  but 
it  is  very  generally  used  for  canning  and  preserving.  Baspberries,  when  made  into 
*  raspberry  vinegar,'  make  a  very  refreshing  drink  which  is  especially  appreciated  in 
the  country. 

Owing  to  its  hardin^^ss  and  to  the  fact  that  it  will  succeed  fairly  well  with  com- 
paratively little  care,  the  raspberry  is  grown  by  almost  everyone  who  grows  fruit  at  alL 
-  The  following  information  regarding  the  history  of  the  raspberry  was  preiMiied 
by  Mr.  John  Craig,  when  horticulturist  of  the  Central  Experimental  Farm,  and  pub- 
lished in  Bulletin,  22.  He  obtained  much  of  this  information  from  the  Michigan 
Experiment  Station  Bulletin  111  on  'The  Cultivated  Baspberries'  of  the  United 
States,  by  Prof.  A.  A.  Crozier,  to  whom  he  gives  credit.  In  writing  of  the  wild  red 
raspberry  of  Europe,  the  native  wild  red  raspberry,  and  the  native  black  cap,  he  gives 
the  following  particulars: — 

'  The  first  was  known  and  apparently  cultivated  by  the  ancient  Greeks,  who  traced 
its  origin  to  Mount  Ida,  where  it  flourished  wild,  and  from  which  it  received  its  name, 
BuhiLs  IdcBUS.  Paladins,  a  Boman  agricultural  writer  of  the  fourth  century,  men- 
tions the  raspberry  as  one  of  the  cultivated  fruits  of  his  time.  From  the  gardens  of 
southern  Europe  it  found  its  way  into  France,  the  Low  countries,  and  England,  and 
from  these  sources  into  the  United  States.  To  this  species  belong  the  red  and  white 
Antwerps,  which  have  remained  standards  of  excellence  for  upwards  of  a  century,  the 
Hudson  Biver  Antwerp,  Franconia  and  other  similar  varieties.  These  foreign  sorts, 
though  often  abundant  bearers  of  large,  finely  flavoured  fruit,  as  Mr.  Crozier  further 
I>oints  out,  have  not  proved  adapted  to  the  climatic  conditions  of  the  United  States, 
and  this  is  also  true  with  regard  to  Canada,  owing  to  a  lack  of  hardiness  and  a  liability 
to  be  injured  by  our  hot  summer  suns.  "  These  defects  finally  directed  attention  to  our 
native  raspberries.  The  black  cap  {Ruhus  occidentalis)  seems  to  have  been  the  first 
of  these  to  have  been  brought  into  cultivation,  and  from  the  time  of  the  earliest  settle- 
ments we  hear  of  the  wild  bushes  being  occasionally  removed  to  the  gardens."  Prof. 
Macoiin.of  the  Goologicnl  Survpyof  Canada,  kindly  furnishes  the  following  particulars 
regarding  the  distribution  of  this  species  in  Canada :  "  Ruh'iis  occidentalis  has  a  very 
restricted  range  both  to  the  north  and  west.  It  is  sparingly  found  in  New  Brunswick, 
quite  comrnon  in  Quebec,  west  of  that  city  and  through  Ontario  to  Lake  Huron,  though 
apparently  absent  from  Toronto  westward  to  Lake  Erie.  On  the  west  coast  this  sx)ecie8 
is  replaced  by  one  very  like  it  named  Ruhus  leucodermis,  which  is  common  on  Van- 
couver Island,  and  has  been  collected  as  far  east  as  the  Columbia  Biver  valley,  100 
miles  south  of  Bevelstoke. 
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In  the  east  22.  sirigomju  and  E.  oecidetUdlia  hybridize  and  form  a  species  ( !)  named 
hj  Prof.  Peck,  R,  neglechu.  In  the  west  B.  gtrigomu  and  E.  leucodertMS  form  a  hybrid 
which  is  far  superior  to  E,  neglectua.  This  form  grows  in  abundance  at  Sicamous, 
B.0.»  doee  to  the  CPJL  station,  where  it  was  found  fruiting  finely  in  July,  1889.'' 
Bubui  leueodermU  in  its  native  state  appears  quite  promising,  but  as  yet  has  furnished 
no  Ysriety  adapted  to  general  cultiyation. 

^  The  first  distinct  variety  of  black  cap  (Buhua  oeddeniaUs)  of  which  we  have 
record,  is  the  Ohio  Everbearing,  which » attracted  attention  as  early  as  1832,  from  its 
habit  of  fruiting  to  a  greater  or  less  extent  upon  the  young  eanes  in  autumn.  For  a 
family  garden  tiiis  was  considered  to  be  a  desirable  feature,  though  no  varieties  of  this 
dass  ever  found  favour  for  market  purposes.  The  yellow  form  of  the  black  cap,  re- 
presented by  Qolden  Cap  and  other  varieties,  was  introduced  about  the  same  time.  The 
Doolittle  next  came  into  notice,  about  1850,  and  attained  considerable  prominence.'' 
(Crozier). 

*  In  some  districts  of  the  United  States  black  raspberries  are  extensively  cultivated 
for  drying,  the  **  Ohio  "  being  one  of  the  favourite  varieties  grown  for  this  purpose. 

*  Our  native  red  raspberry  has  a  wider  range  than  the  black  cap,  extending  especi- 
ally much  farther  northward.  Prof.  Maconn  also  furnishes  me  with  the  following  par- 
ticulars regarding  the  distribution  of  this  species:  " Buhiu  strigoMua  has  a  very  wide 
range  in  Canada,  passing  without  a  break  to  the  Coast  Bange  in  British  Columbia. 
Mr.  Low  found  it  in  Labrador  on  the  height  of  land  at  the  source  of  the  ITngava  river, 
down  which  it  descends  to  Lat.  57^.  Mr.  J.  B.  Tyrrell  brought  back  specimens  from  the 
*  Barren  Grounds "  gathered  in  Lat  62^  ir.  Long.  103''  OT  west.  Miss  E.  Taylor 
collected  it  in  the  delta  of  the  Mackenzie  river,  on  Peel's  river,  80  miles  north  of  the 
Arctic  circle,  and  lastly  Mr.  James  McEvoy  gathered  abundance  of  ripe  fruit  on  the 
Yukon,  north  of  Lat.  62^.  I  have  gathered  specimens  in  the  mountains  at  an  altitude 
of  7,000  feet.    It  will  be  seen  by  the  above  that  it  has  a  very  wide  range." 

'  Mr.  Crozier  further  states  that  '^  This  species  does  not  take  so  kindly  to  cultiva- 
tion (as  the  black  cap),  and  the  origin  of  our  varieties  belonging  to  it  is  often  obscure; 
we  have  but  few  well  authenticated  examples  of  the  species  in  its  purity  having  been 
brought  fn^m  the  wild  state  into  cultivation,  and  most  of  these  soon  disappear.  The 
evidence  by  which  certain  of  our  well  known  red  varieties  are  assigned  by  botanists 
(doubtless  correctly)  to  the  native  species  is  mainly  structural,  and  not  historical, 
since  nearly  all  have  origrinated,  directly  or  by  descent,  as  chance  or  artificial  seed- 
lings upon  cultivated  ground.  That  our  native  red  raspberry  has  played  a  large  and 
perhaps  controlling  part  in  the  production  of  our  most  i)opular  hardy  red  raspberries 
Deed  not  be  denied,  but  the  doubt  which  we  are  obliged  to  recognize  on  this  point  rests 
on  circumstantial  evidence  too  strong  to  be  entirely  overlooked." 

'  The  purple  raspberry,  of  which  we  have  sudi  a  notable  example  in  "  Shaffer^ 
was  first  designated  a  distinct  species,  but  recent  investigations  point  to  hybrid  origin. 
This  assumption  ax>pears  to  be  well  grounded,  owing  to  the. fact  that  nearly  all  hybrids 
between  the  black  and  the  red  raspberry  produced  here  and  elsewhere,  have  borne 
purple  fruit,  muck  lesembHng  the  **  Bhaffer  ^  in  colour  and  flavour  as  well  as  habit 
of  growth.  Prof.  Saunders  has  probably  fruited  more  true  hybrids  of  this  class  than 
any  other  experimenter,  the  majority  of  which  were  intermediate  in  habit  of  growth  and 
character  of  fruit.  Their  good  points  are  vigour  and  productiveness;  their  weak 
points  are  the  softness  and  acidity  as  well  as  unattractive  colour  of  the  fruit. 

SOIL. 

(Prom  Bulletin  S9  0.  E.  P.) — 'All  varieties  of  red  raspberries  do  not  succeed 
equally  well  on  the  same  kind  of  soil.  For  instance,  varieties  of  foreign  extraction 
(SvJmM  Idwut),  such  as  ^Clarke/'  ** Hornet"  and  **Brinckle's  Orange"  do  not 
flourish  on  sandy  or  light  soils,  but  are  more  at  home  on  a  deep,  rich,  moist  soil  that  is 
rather  compact.  On  light  soils  their  leaves  are  apt  to  bum  in  summer,  which  prevents 
the  canes  from  maturing  i)erfectly,  and  consequently  renders  them  liable  to  injury  by 
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winter.    For  most  varieties  of  raspberries  a  cool,  loamy  soil,  moist,  but  not  sodden,  will 
utually  give  the  best  results. 

^  The  black  raspberry,  on  the  other  hand,  seems  equally  at  home  on  sand  or  loam, 
and  on  well  drained  clayey  soils;  but  on  beavy  compact  soils  which  are  cold,  it  does 
not  thrive.  Anyone  who  has  attempted  to  grow  black  caps  in  cold  and  sodden  soil  will 
readily  appreciate  the  truth  of  this  statement.  In  ground  of  this  kind  the  canes  are 
subject  to  disease,  are  easily  winter  killed  and  prove  generally  unprofitable. 

SUITABLE  PLANTS  FOB  SETIINQ  OUT. 

'It  is  well  to  remember  that  the  raspberry  plant  is  a  perennial  in  regard  to  its 
roots.  The  canes  which  are  produced  this  year  bear  fruit  the  following  summer,  and 
die  in  the  autumn  of  that  year.  Thus,  although  the  roots  are  perennial  the  canes  are 
biennial  only,  existing  only  for  two  years. 

'In  the  case  of  suckering  kinds  the  best  plants  are  obtained  from  the  vigorous 
shoots  of  the  previous  year's  growth.  These  may  be  taken  up  and  set  out  either  in  the 
fall  or  in  the  spring;  or  during  a  rainy  season  the  young  sprouts  may  be  transplanted 
successfully  after  the  middle  of  June  and  up  to  the  middle  of  July. 

'When  fall  planting  is  found  convenient,  it  may  be  done  usually  with  greatest 
success  during  the  first  half  of  September.  Setting  out  at  this  time  encourages  im- 
mediate root  growth,  which  assists  in  carrying  the  plant  through  the  winter  and 
favours  a  vigorous  growth  in  spring.  All  plants  should  be  cut  back  within  six  or  eight 
inches  of  the  ground  at  the  time  of  transplanting. 

'Black  caps,  known  as  "tip  varieties,"  are  multiplied  by  the  tip  bending  down 
to  the  ground  and  striking  root.  This  usually  takes  place  after  the  fruiting  season  is 
over;  in  this  latitude,  from  the  middle  of  September  to  the  middle  of  October.  Pro- 
pagation is  facilitated  by  covering  the  tips  of  the  canes  with  sufficient  soil  to  hold 
them  down. 

'  Care  should  be  exercised  in  planting  these  tips  in  order  to  prevent  them  from 
being  set  too  deep,  as  if  covered  with  more  than  two  inches  of  soil  they  are  apt  to  be 
smothered.  In  buying  plants  which  have  to  be  shipped  some  distance,  it  is  usually  best 
therefore  to  order  one-year  old  plants  of  the  black  cap  instead  of  young  "  tips  "  which 
are  more  difficult  to  ship  and  transplant  successfully.  By  taking  this  precaution  a 
large  percentage  of  failure  will  be  avoided. 

'  The  stools  or  root  clusters  of  both  red  and  black  raspberries  may  be  taken  up  and 
divided  in  order  to  form  a  new  plantation,  but  this  method  is  not  to  be  recommended, 
as  old  stools  rarely  make  a  vigorous  growth,  and  much  better  results  will  be  obtained 
by  starting  with  young  plants. 

PREPARATION    OF   THE   SOIL. 

*  Labour  ?ent  in  securing  a  thorough  preparation  of  the  soil,  including  deep 
ploughing  and  liberal  manuring,  will  always  repay  the  small  fruit  planter. 

'  If  the  soil  ia  light  in  character,  it  should  be  heavily  dressed  with  barnyard  manure 
in  the  spring,  after  being  brought  into  a  good  state  of  tilth  by  growing  on  it  a  hoed 
crop  the  previous  season.  If  of  a  clayey  nature,  it  should  be  adequately  drained,  and 
the  texture  may  be  improved  by  ploughing  under  a  green  crop  such  as  clover  or  peas. 

'  Sub-soiling  is  not  always  absolutely  necessary,  but  is  always  attended  with  good 
results,  and  should  be  practiced  when  the  under  soil  is  hard  and  of  a  retentive  char- 
acter. In  other  cases  where  the  surface  soil  is  shallow  and  the  underlying  soil  hard, 
unless  it  is  loosened  by  means  of  a  sub-soil  plough,  following  the  furrow  of  the  ordinary 
turning  plough,  the  roots  will  be  unable  to  penetrate  deep  enough  to  obtain  a  sufficiency 
of  moisture  during  periods  of  dry  weather.  In  all  gardening  operations  on  a  scale 
large  enough  to  admit  of  its  use,  the  sub-soil  plough  should  be  brought  into  play. 

'  The  necessary  amount  of  hand  labour  involved  in  weeding  subsequent  to*  planting, 
will  be  greatly  lessened  by  allowing  no  weeds  to  go  to  seed  the  previous  year. 
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'  In  brief,  select  when  i>088ible,  deep,  loamy,  well  drained  soil ;  if  this  is  not  avail- 
able bring  the  most  desirable  pieoe  of  ground  into  good  condition  by  draining,  sub- 
soiling  and  manuring.  Easpberriea,  like  strawberries,  are  not  often,  nor  are  they  easily 
Injured,  by  too  heavy  manuring,  the  error  is  generally  on  the  other  side. 

PLANTINO,   CULTIVATING  AND    PRUNING. 

'  In  field  culture,  suckering  varieties,  red,  purple  and  yellow,  should  be  planted  in 
rows  six  to  seven  feet  apart,  and  three  feet  apart  in  the  row.  The  rows  should  be 
accurately  measured  and  indicated  by  stakes  previous  to  planting.  The  work  of  plant- 
ing is  much  facilitated  by  carefully  oi)ening  with  a  plough  a  furrow  4  or  5  inches 
deep  in  the  line  of  the  row  for  the  reception  of  the  plants.  Two  plants  may  be  set  in  a 
hin,  using  a  hoe  to  fill  in  the  soil,  which  should  be  carefully  compacted.  Setting  out 
two  shoots  to  begin  with,  ensures  a  much  better  and  evener  growth  in  ^the  whole  field, 
than  if  a  single  cane  is  used  in  each  caae,  and  fewer  failures  will  residt  if  this  plan  is 
adopted.  The  cultivator,  which  should  be  started  as  soon  as  the  planting  is  done,  will 
efiectually  complete  the  filling  of  the  furrow. 

'  Black  caps  may  be  planted  in  rows  in  the  same  way.  They  are  also  successfully 
grown  by  planting  in  hills  four  or  five  feet  ax)art  each  way.  This  method  allows  of  very 
thorough  cultivation  by  horse-x)Ower,  thus  gpreatly  lessening  the  amount  of  hand  labour. 

'  The  canes  of  black  raspberries  should  be  cut  back  each  season  when  they  have 
reached  a  height  of  two,  to  two  and  a  half  feet;  unless  treated  in  this  way  they  are 
difficult  to  manage.  This  pinching  back  causes  the  plants  to  grow  stocky  and  to  throw 
out  laterals.  The  laterals  may  be  cut  back  to  a  length  of  12  to '  15  inches  in  the 
autumn ;  but  the  best  plan  is  to  leave  them  till  the  following  spring  when  the  injured 
wood,  if  any,  may  be  removed  at  the  same  time.  The  bearing  wood  should  be  removed 
as  soon  as  the  fruiting  season  is  over.  Experiments  carried  on  here  during  the  past 
two  years,  and  still  in  progress,  have  not  indicated  any  striking  advantage  from  leaving 
the  removal  of  the  old  wood  till  spring.  There  is  generally  more  time  to  attend  to  this 
work  in  early  autumn,  than  during  the  hurry  of  spring  work. 

'  Olean  culture  with  all  fruit  crops  always  pays  best.  In  the  case  of  the  raspberry, 
thia  is  particularly  true.  Frequent  shallow  cultivation  will  keep  down  weeds,  and 
preserve  the  moisture  of  the  soil,  often  lacking  during  the  season  of  fruit  harvesting. 
A  superfluous  growth  of  suckers  in  the  case  of  red  raspberries,  may  be  kept  under  by 
the  cultivator  and  the  vigour  of  the  canes  in  the  row  thereby  increased.  Satisfactory 
results  are  also  obtained  hy  some  growers,  by  mulching  with  straw  or  coarse  manure 
instead  of  cultivating.  With  comparatively  limited  areas  and  situated  within  easy 
distance  of  a  cheap  manure  supply,  suburban  gardeners  can  by  mi/lching  heavily  in 
this  way  with  strawy  manure,  grow  a  greater  number  of  plants  to  the  row,  and  obtain 
fruit  of  undiminished  size.  Some  growers  mulch  the  rows  of  plants  only,  leaving  a 
strip  in  the  centre  of  the  inter  space,  which  is  kept  dear  of  weeds  by  the  horse  cultivator. 
Weeds  which  appear  in  the  rows  are  hoed  out,  or  pulled  by  hand.  Under  ordinary  con- 
ditions, when  the  plants  are  not  thinned  to  something  approaching  a  hill  system,  the 
fruit  becomes  small  and  the  plants  lose  vigour. 

'  The  Illinois  experiment  station  bulletin  No.  80,  reports  the  result  of  an  exx)eri- 
ment  desigrned  to  show  the  benefit  of  cultivating  the  black  raspberry  throughout  the 
summer,  as  against  cultivation  during  the  latter  part  of  the  season,  after  the  fruit  was 
picked.  The  experiment  was  carried  on  for  four  years,  with  the  result  that  the  area 
kept  cultivated  from  early  spring  until  fall,  yielded  500  boxes  more  than  the  same 
area  cultivated  from  the  time  the  fruit  was  taken  off,  until  fall. 

TRAIN1HG. 

*  In  this  district,  there  are  two  principal  methods  of  growing  the  red,  yellow  and 
purple  raspberry,  viz. :  (1)  growing  tall  canes  which  are  bent  over  and  covered  in  the 
autumn  for  better  winter  protection;  (2)  g^rowing  shorter  canes  and  thus  increasing 
the  likelihood  of  their  being  covered  naturally,  by  snow  fall. 
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'  Canes  whidh  are  to  be  ooyered  ahould  be  grown  to  a  height  of  from  5  to  6  feet^ 
this  usually  neceasitates  very  little  pinching  back  during  sununer.  In  the  autumn  or 
immediately  after  the  fruit  is  picked,  the  old  canes  are  thinned  out,  leaving  four  to 
six  shoots  in  each  hill;  the  hiUs  being  about  three  feet  apart  To  bend  down  and 
cover  these  without  fear  of  breaking  them,  a  little  ^arth  is  taken  out  on  one  side  of  tha 
hill,  the  canes  are  then  collected  in  a  bunch,  and  pressed  down  in  the  line  of  row  by 
means  of  a  fork  in  the  hands  of  one  man,  while  sufficient  earth  is  apidied  to  the  canea 
to  hold  them  down,  by  another  man.  The  cost  of  the  labour  involved  in  covering  an 
acre  should  not  exceed  $5.  By  this  method  larger  and  fiiyer  fruit  may  be  obtaineii 
earlier  in  the  season  than  without  protection,  and  it  is  the  best  method  for  the  amateur. 
Some  commercial  growers  in  cold  regions  follow  this  practice  succeasfully,  while  otfaem 
do  not  find  it  satisfactory.  In  cultivating  the  sudcering  varieties  of  the  raspberry  for 
market,  it  will  depend  somewhat  on  the  situation  and  the  varieties  grown,  whether  it 
will  pay  the  grower  to  adopt  this  plan  or  follow  the  next  outlined. 

'  llie  other  method,  that  of  keeping  the  i^Iants  low  by  summer  pruning,  is  the  one 
usually  adopted.  To  carry  this  out  properly,  the  canes  should  be  pinched  back  when 
they  have  attained  a  height  of  from  fifteen  to  twenty  inches  (when  the  climate  is  not 
severe  th^y  may  be  grown  taller  as  stated  above).  This  will  cause  them  to  throw  out 
laterals,  which  in  turn  should  be  pinched  after  making  a  growth  of  12  or  16  indies. 
Sometimes  this  second  pinching  is  deferred  till  the  following  spring.  This  system 
develops  a  very  sturdy  and  stocky  bush  and  one  which  is  less  liable  to  be  injurod  by 
winter's  cold — ^because  usually  covered  by  snow — than  one  grown  by  the  former  plan 
and  left  unprotected. 


*  It  should  be  mentioned  in  connection  with  the  first  system — ^protecting  in  winter 
— that  a  trellis  is  necessary  to  support  the  canes  after  uncovering  them  in  spring. 
Unless  a  trellis  is  used,  mulching  the  ground  will  be  essential  in  order  to  keep  the  fruit 
from  being  soiled  during  rain  and  wind  storms.  A  cheap  treDis  can  be  constructed 
with  little  trouble  by  naing  posts  5  feet  long,  made  of  2  by  6  indi  planks,  and  driving 
ihem  edgewise  across  the  rows,  at  distances  of  8  to  4  rods  apart  A  single  wire  stapled 
to  the  outside  of  these  posts  will  be  sufficient  to  hold  the  canes  in  place,  and  prevent 
them  from  being  borne  to  the  ground  by  the  weight  of  the  fruit,  or  bj  rain  or  wind 
Another  plan  is  to  use  posts  made  of  2  by  4-inch  scantling.  Oroes  pieces  15  to  18 
inches  in  lengrth  are  nailed  on  the  posts  about  three  feet  from  the  ground.  The  ends 
of  the  cross  pieces  are  notched.  The  wire  is  nailed  to  the  end  posts  of  eadi  row,  and 
is  held  in  place  by 'the  notches  in  the  cross  pieces  into  which  it  is  laid.  This  method 
allows  of  the  easy  removal  of  the  wire  when  desired. 

'In  garden  culture,  it  always  pays  to  grow  the  canes  in  hiUs.  Each  hill  should 
be  supplied  with  a  stake  to  which  the  canes  may  be  tied.  In  brief,  it  may  be  stated  that 
with  winter  protection,  trellising  or  mulching  is  necessary.  Without  winter  protec- 
tion in  the  colder  regions,  growers  run  Hie  risk  of  occasional  injury  to  the  plants,  some- 
times amounting  to  the  loss  of  a  crop,  and  besides  are  unable  to  grow  Iha  European 
varieties  of  raspberries  with  uniform  success.' 

■XPEanCENTS  IN   PBOTECnNQ    RASPBEBRIES  IN  WINTER  AND  IN   PINOUINQ  BACK   IN  SUKICBI. 

In  the  years  1894,  1896  and  1896  experiments  were  conducted  at  the  CentaJ 
Experimental  Farm  by  protecting  some  canes  in  winter  and  leaving  others  not  pro- 
tected, and  by  pinching  back  the  canes  in  summer  as  compared  with  those  not  so 
treated.  The  results  for  1896  are  given  in  the  following  statement  and  table,  which  is 
titen  from  tha  report  of  the  horticulturist  for  that  year: — 

*  Of  the  following  17  varieties  of  red  raspberries,  each  was  made  up  of  two  rows 
165  feet  in  length.  One  row  was  summer  pruned — ^that  is  the  young  growtli  waa 
nipped  back  when  it  had  reached  a  height  of  16  to  20  inches.  The  old  wood  was  also 
taken  from  the  plants  in  this  row  the  previous  season  as  soon  as  the  fruit  had  ' 
harvested.    The  other  row  was  left  untouched  as  far  as  pruning  was  concerned  till 
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spring  when  the  old  canes  were  removed  and  the  dead  tips  shortened  back.  These  rows 
hftve  received  for  three  years  this  kind  of  treatment.  In  the  autumn  the  plants  occupy- 
ing half  the  length  of  each  row  have  been  laid  on  the  ground,  placing  over  the  prostrate 
eoids  sufficient  soil  to  hold  them  down.  Eecords  are  submitted  firiving  the  yields 
obtained  from  the  parts  of  the  rows  under  the  different  treatments;  of  the  total  yield 
of  each  variety  and  of  the  relative  amount  of  injury  sustained  during  winter. 


Raspberries,  1896. 


Prunkd,  160  Feet. 


Pro- 
tected. 


Heebner 

Springfield 

Royal  Church 

Carman 

Thompson's  Early  Proliiic 
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Parnell 

Golden  Queen 

Reider 

Brandywine 
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Marlboro 

Hansell 

Clarke 
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Turner 

Caroline 
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do     8. 

do     8 

do     9, 

do     8. 

do     8.' 
July  29. 
Aug.  8. 

do  4. 
July  27. 

do  29. 
Aug.  4. 
July  29. 
Aug.  1. 

do     8. 


10^1  19i  29J 

11  I  174  28i 

2i\     5f  8 

23     39i  624 

21i  46|;  68 

11  j  21  32 

llj;  12i  24 

53   171  23 

9 

20 
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18 
8  I     94 
5     Hi 
11*      9 
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677 
649 
182 
1,422 
1,547 
728 
546 
524 
467 
825 
711 
381 
632 
399 
876 
467 
1,109 


^It  will  be  seen  (1)  that  the  protected  plants  were  least  injured  by  winter — ^10 
representing  no  injury,  the  descending  scale  indicating  increased,  injury;  (2)  the  yields 
from  the  pruned  and  unpruned  rows  show  a  balance  again  (see  Eeport,  1895,  p.  107)  in 
favour  of  the  letter  in  almost  every  instance;  (3)  the  protected  rows  show  the  larger 
yields  in  almost  every  instance.  This  last  result  is  quite  in  line  with  each  year's  experi- 
ence as  regards  the  desirability  of  protecting  raspberries  during  winter  at  Ottawa. 
That  the  unpruned  canes  should  outyield  their  fellows  pruned,  is  not  in  keeping  with 
orthodox  teaching  upon  this  point,  and  suggests  the  desirability  of  fruit  growers  looking 
carefully  into  this  matter.' 

These  lesults  have  been  confirmed  by  subsequent  experiments  conducted  at  the 
Wisconsin  Experiment  Station  where  red  raspberries  pinched  back  in  summer  did  not 
yield  so  well  as  those  not  thus  treated. 

Pinching  back  in  summer  is  attended  with  some  risk  in  certain  sections,  especi- 
ally if  not  done  in  good  time,  ns  after  pinching  back,  the  young  trrowth  sometimes 
grows  too  late,  causing  winter  killing.  The  best  plan  is  to  head  back  to  the  desired 
height  in  the  spring. 


VARIETIES    OF    RED,    PURPLE    AND   YELLOW    RASPBERRIES. 

Raspberries  have  been  very  thoroughly  tested  at  the  Central  Experimental  Farm, 
and  most  of  the  varieties  of  American  origin  which  are  now  offered  for  sale  have  been 
tried,  as  well  as  many  of  the  European  sorts.  In  the  following  table  will  be  found  the 
average  yields  obtained  from  43  of  these  varieties  during  the  past  three  years.  It  may 
be  noticed  that  Cuthbert  is  not  included  in  the  table.  The  reason  for  this  is  that  the 
Outhbert,  like  many  other  varieties,  has  proved  too  tender  at  the  Experimental  Farm, 
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and  in  the  present  plantation  it  has  never  got  properly  established  and  has  borne  prac- 
tically no  fruit.  The  Marlboro  comes  low  in  this  table,  which  is  due  partly  to  the  fact 
that  it  has  not  got  well  established.  A  fairer  estimate  of  its  relative  productiveness 
will  be  found  in  the  short  table  following  the  table  below.  Heebner  is  another  variety 
which  has  not  got  well  established,  hence  the  yield  is  not  published,  as  it  would  be  mis- 
leading, the  Heebner  being  a  fairly  productive  variety.  Loudon  has  never  proved 
productive  at  Ottawa  as  it  lades  vigour,  and  on  the  sandy  loam  soil  here  produces  very 
little  fruit.  Columbian  and  Shaffer  are  so  frequently  injured  by  winter  that  the  aver- 
age yidd  of  these  varieties  is  small. 

RED  AND  YELLOW  RASPBERRIES— YIELD  OF  VARIETIES. 

AVERAGE    OP   FOUR   TEARS. 
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Name. 


First  ripe, 
1904. 


July 


II 


•• 


•f 


II 


II 
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3  Herbert 

3  Shinn 

M  Brighton  

3  Sir  John 

3  Kenyon 

3  Mmiel 

3  Count 

3  Deacon  

3  Cardinal 

3  Henry 

3  Relianee 

3  Nelson 

3  Turner 

3  Lome 

3  Herstine , 

3  BiKgar's  Seedling  

3  Caroline 

3  Craig 

3  Knevett6 

3  Clarke 

3  Columbian 

3  Sarah 

3  Phoenix 

3  Hiram  ....   

3  Brandy  wine 

3  Red  Antwerp 

3  Hornet 

3  Marlboro 
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Six  Most  Peoductive  Varieties,  1900-1903. 

In  the  former  table  the  Marlboro,  which  is  the  standard  early  variety,  comes  low 
on  the  list  owing  to  the  fact  that  the  plants  were  not  as  well  established  in  the  new 
plantation  as  some  others.    The  following  table  will  give  a  fairer  idea  of  its  relative 
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productiveness  in  a  former  plantation  with  Brighton  and  Count,  two  of  the  early 
ripening  seedlings  originated  by  Dr.  Wm.  Saunders.  The  yields  are  from  a  four  years' 
average.  The  Cuthbert  during  that  time  only  averaged  4  lbs.  ^  oz.,  as  it  does  not 
succeed  well,  being  too  tender. 
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TISLD  OF  RASPBERRIES. 

The  crop  of  raspberries,  like  most  other  fruits,  depends  largely  on  climatic  con- 
ditions, and  even  though  the  best  variety  is  planted,  if  the  season  is  unfavourable  or 
the  plantation  has  not  been  cared  for  properly,  the  yield  will  be  much  lessened.  As  a 
rule  it  will  be  found  that  the  more  the  crop  can  be  increased  by  special  care  the  greater 
the  profits  will  be,  the  extra  labour  and  expense  made  being  much  more  than  repaid  for 
by  the  increased  crop  and  additional  revenue.  A  crop  of  raspberries,  according  to 
Bailey,  ranges  from  50  to  100  bushels  per  acre.  Card  found  that  the  average  yield  of 
red  raspberries  estimated  from  the  information  received  from  5^  growers  is  about  69 
bushels  per  acre.  At  the  Central  Experimental  Farm  the  average  yield  of  the  Herbert 
raspberry  for  the  past  two  years  on  one  row  90  feet  in  length  was  at  the  rate  of  more 
than  205  bushels  per  acr6,  or  about  6,586  lbs.  From  two  rows,  each  18  feet  in  leng^th, 
or  one  row  36  feet  long,  the  average  yield  for  the  past  three  years  was  over  229  bushels 
per  acre,  or  7,357  lbs.  The  average  yield  of  the  Brighton  from  two  rows  each  18  feet 
in  length  was  over  175  bushels  per  acre,  or  5,602  lbs.  The  highest  individual  yield  was 
obtained  from  the  Herbert  in  1904,  which  produced  50  lbs.  12  ozs.  of  fruit  from  two 
rows  each  18  feet  in  length,  or  one  row  36  feet  long,  which  is  at  the  rate  of  10,234  lbs. 
per  acre,  or  319  bushels  26  lbs.,  estimating  a  bushel  at  32  lbs. 

While  these  large  yields  are  from  small  plots,  they  show  the  possibility  of  increas- 
ing the  average  yield  throughout  the  country  very  much. 


VARIETIES  OF  RASPBERRIES  RECOMMENDED. 

For  Qeneral  Culture — 

Red. — Early— Brighton,  Count,  Marlboro. 

Main  Crop. — Cuthbert,  Herbert. 

Yellow. — Golden  Queen. 

Purple. — Columbian,  Shaffer. 

Black  Cape.— Hilborn,  Older,  Gregg,  Smith  Giant. 

For  Home  Use — 

Red. — ^Herbert,  Sarah,  Clarke,  Heebner. 

Yellow. — Golden  Queen. 

Purple. — Columbian. 

Black  Cap.— Hilborn,  Older,  Gregg,  Smith  Giant. 
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Hardiest  Varieties — 

K«ed.— Brighton,  Count,  Herbert,  Sarah,  Turner. 

(Loudon  haa  proved  one  of  the  hardiest  in  the  Northwest). 

Purple. — Shinn. 

Yellow. — Golden  Queen* 

Black  Cap. — ^Hilbom,  Older;   Cumberland,  a  new  variety,  is  promisinn:. 


RED  AND  PURPLE  RASPBERRIES. 


DESCRIPTIONS  OF  VARIBTIBS. 


Baumforth. — Originated  as  a  seedling  with  John  Baumforth,  Pontrefract,  Eng- 
land. A  strong  grower,  but  quite  tender  here.  Fruit  of  medium  size,  roundish,  deep 
red;  soft;  juicy,  briskly  subacid;  medium  quality.    Season  late.    Not  desirable. 

Belle  De  FofUenay. — ^Introduoed  from  Europe  about  1850.  A  strong  grower,  not 
hardy  enough  for  this  district.  Fruit  above  medium  to  large,  conical,  deep  red; 
drupes  large;  moderately  firm;  juicy,  briskly  subacid,  with  a  pleasant  flavour;  quality 
good.    Season  medium.    Might  be  uiBef  ul  if  hardier. 

Biggar^e  ffetfiZini^.— Originated  by  Mr.  C.  N.  Biggar,  Drummondville,  Ont.  A 
Btrox^  grower  and  moderately  productive.  Fruit  medium  to  above  medium  in  size, 
conical,  bright  red;  moderatdy  firm;  fairly  juicy,  subacid,  good  flavour,  and  of  good 
quality.  Season  later  than  most  A  good  variety,  but  not  quite  hardy  enough  at 
Ottawa. 

Brandywine. — Originated  near  Brandywine  Creek,  Wilmington,  Del.  A  chance 
seedling.  A  strong  grower,  but  a  light  cropper  at  Ottawa  owing  to  its  tenderness. 
Fruit  medium  to  above  medium  in  size,  somewhat  conical,  deep  red;  moderately  Arm; 
fairly  juicy,  subacid;   quality  above  medium.    Season  medium.     Not  desirable. 

Oardtnal. — Originated  with  A.  H.  Oriesa,  Lawrence,  Kansas,  in  1888,  and  is  prob- 
ably a  seedling  of  Shaffer,  but  is  propagated  by  both  tips  and  suckers.  A  strong  grower 
and  productive,  but  not  as  hardy  as  8on:ie  others.  Fruit  medium  in  size,  roundish  or 
slightly  conical,  deep  purplish  red;  moderately  firm;  juicy,  acid;  medium  quality. 
Season  medium.    Not  desirable. 

Olarke. — Originated  by  E.  E.  Clarke,  New  Haven,  Conn.,  about  1857.  Resemblea 
the  European  raspberry  more  than  the  American.  A  strong  grower  and  quite  pro- 
ductive when  not  injured  by  winter,  but  on  the  whole  it  is  comparatively  hardy.  Fruit 
above  medium  to  large,  conical,  bright  red;  rather  soft;  juicy,  briskly  subacid,  good 
flavour  and  of  very  good  quality.    A  good  variety  for  home  use. 

Columbian. — Originated  with  J.  T.  Thompson,  Oneida,  N.Y.  A  seedling  of  Cutk- 
bert  probably  i>ollenized  by  Gregg.  The  seed  from  which  this  grew  was  planted  in 
1888.  It  was  introduced  about  1894.  A  strong  growing  tip  variety  and  very  productive 
when  iminjured  by  winter.  Fruit  large,  roundish  conical,  dark  purplish  red;  firm; 
moderately  juicy,  briskly  subacid  and  of  good  fiavour;  good  quality.  Season  late. 
Milder  and  firmer  than  the  Shaffer,  which  it  resembles  very  much. 

Outhheri  (Queen  of  the  Market). — Originated  with  Thomas  Outhbert,  RiverdaK 
N.Y.  Distributed  by  the  Rural  New  Yorker  in  1880.  A  strong  grower,  but  only 
moderately  hardy.  At  Ottawa  it  is  only  satisfactory  in  sheltered  gardens.  At  the 
Experimental  Farm  it  has  proved  practically  a  failure  owing  to  winter-killing.  Where 
it  is  hardv  enough  it  is  quite  productive,  and  is  the  standard  main  crop  variety  where- 
ever  it  will  succeed  in  Canada.  Fruit  large,  conical,  deep  red;  firm;  moderately 
juicy,  subacid,  good  flavour  and  of  good  quality.  Season  medium.  We  believe  that 
the  Herbert  will  replace  the  Cuthbert  for  home  use  when  it  is  better  known,  as  it  is 
juicier,  as  large,  and  quite  as  good  in  quality. 


Sai07\. — ^Intzoduoed  by  A.  Qamtaoii,  Pendleton,  Ind.  Thu  Tuietj  hu  not  be«n 
tested  long  «naiigh  to  judge  of  ito  leUtive  merits  here,  but  at  tlie  New  York  Agricul- 
ture] Experiment  Station,  Geneva,  N.Y.,  it  is  reported:  'Not  equal  to  atandard 
varietiea  on  account  of  habit  of  crumbling  and  low  quality.' 

Oladatotu^A.  chance  seedling  originating  with  Chaa.  Carpenter,  Kellej's  Island, 
Oluo,  and  introduced  bj  him  in  1886  under  the  name  of  Carpenter's  No.  2.  Intny- 
duoed  bj  Greon'i  NurMry.  Rocheeter,  N.T.,  in  1891,  under  the  name  of  Gladstone. 
A  strong  grower,  but  tender  and  unproductire  at  Ottawa.  Fruit  of  medium  size, 
ronndisli,  purplish  red ;  soft;  juicy,  subacid,  good  flavour  and  of  good  quality.  Season 
"    "  Not  desirable. 


Colunibi«n  Rupben7. 

HatutU. — A  chance  seedling  originating  on  the  farm  of  J.  8.  Hansell,  near 
Beverly,  SJ.,  about  1876.  Introduced  by  J.  F.  Lovett  in  1882.  A  medium  grower, 
hardy  but  not  productive  here.  Fruit  small  to  medium,  roundiafa,  rather  dull  red; 
moderaMly  firm;  juicy,  Bnbacid;  quality  medium  to  above  medium.  Season  early. 
Not  large  enou^  nor  productive  enough. 

n»ebn»r. — Originated  with  W.  W.  Hilbom,  Leamington,  Ont.  Grown  from  seed 
of  the  wild  raspberry  found  in  Uuakoka.  A  strong  grower,  hardy,  and  quite  productive. 
Fruit  large,  roundish  to  conical,  deep  red;  moderately  firm;  juicy,  subacid,  good 
flavour  and  of  very  good  quality.  Season  medium.  A  good  variety.  Somewhat  like 
Clarke.    Besembles  the  European  more  than  the  American  raspberry. 
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Herbert  (No.  17.J^A  chance  seedling  originating  with  R  B.  Whyte,  Ottawa, 
Oanada,  in  1887.  One  of  30  seedlings,  probably  of  Clarke.  A  very  strong  grower, 
hardy,  and  very  productive.  Fruit  large  to  very  large,  obtusely  conical,  bright  to 
rather  deep  red;  drupes  medium  size,  not  crumbling;  moderately  firm;  sweet  and 
subacid,  sprightly,  juicy  and  of  good  flavour;  quality  very  good.  Season  begins  a  few 
days  b^ore  Outhbert  The  best  red  raspberry  tested  here.  It  has  all  the  good  points 
required  in  a  berry  for  local  market,  being  hardy,  vigorous,  productive,  with  fruit  of 
large  size,  good  colour  and  very  good  quality.  If  firm  enough  for  distant  shipment  it 
may  displace  Cuthbert.     See  Plate  4. 

Heratine. — Originated  with  D.  W.  Herstine,  Philadelphia.  A  seedling  of  the 
Allen,  named  in  1870.  A  strong  grower  and  moderately  productive.  Eruit  above 
medium  to  large,  conical,  deep  red  or  crimson;  moderately  firm;  juicy,  briskly  sub- 
acid, good  flavour  and  of  good  quality.  Season  medium.  A  good  berry  but  not  as 
hardy,  as  laVge,  nor  as  productive  as  Herbert. 

Eiram. — ^Introduced  by  John  Lewis  Childs,  Floral  Park,  N.Y.,  in  1898.  It  is  of 
the  European  type.  A  strong  grower,  but  winter-kills  badly.  Is  productive  when  not 
much  injured.  Fruit  large  to  very  large,  bright  red,  conical;  rather  soft;  juicy,  sub- 
add,  good  flavour;  quality  very  good.  Season  medium.  Should  make  a  good  home 
berry  in  a  milder  climate. 

Hornet — This  variety  originated  near  Paris,  France,  and  was  introduced  into 
America  about  1858.  A  strong  grower,  but  a  Hght  cropper  at  Ottawa  owing  to  its  being 
too  tender.  Fruit  medium  to  large  in  size,  roundish,  red;  drupes  large;  soft;  juicy, 
briskly  subacid,  pleasant  flavour  and  of  good  quality.  Season  medium.  Too  tender  at 
Ottawa,  and  too  soft  for  a  commercial  berry. 

Kenyon. — ^Introduced  by  0.  A.  Kenyon,  McGregor,  la.  Found  growing  among 
black  raspberries  about  1885.  A  strong  grower  and  productive.  Fruit  medium  to  above 
medium  in  size,  roundish,  deep,  purplish  red;  Arm;  juicy,  acid;  quality  medium. 
Season  early.    Not  attractive  in  ai^)earance,  but  hardy  and  productive. 

King, — ^Introduced  by  the  Cleveland  Nursery  Co.,  Rio  Vista,  Va.,  in  1802.  A 
lAedium  to  strong  grower  and  a  good  cropi)er  when  uninjured  by  winter.  Moderately 
hardy.  Fruit  medium  to  above  medium  in  size,  round,  bright  red;  moderately  firm; 
fairly  juicy,  briskly  subacid;  of  medium  quality.    Season  early.    Not  promising. 

Knevetts. — An  English  variety.  A  strong  grower  and  would  probably  be  productive 
if  hardier.  Fruit  above  medium  to  large,  roundish  conical;  deep  red;  moderately 
firm;  juicy,  subacid;  of  pleasant  flavour  and  of  good  quality.  Not  hardy  enough  at 
Ottawa. 

Loudon, — Originated  by  Frank  W.  Loudon,  Janesville,  Wis.  Introduced  in  the 
fall  of  1894  by  C.  A.  Green,  Rochester,  N.Y.  A  weak  to  medium  grower,  hardy  but  not 
productive  at  Ottawa.  Fruit  medium  to  large,  conical,  bright  red;  firm;  moderately 
juicy,  subacid,  sprightly  and  of  good  fiavour.  Quality  good.  Season  medium.  Not 
vigorous,  not  productive  enough.  Has  proved  one  of  the  hardiest  varieties  in  the 
Prairie  provinces. 

Marlboro, — Originated  by  A.  J.  Caywood,  Marlboro,  N.Y.  A  cross  between  Hii^- 
land  Hardy  and  another  cross,  the  parents  of  which  were  the  Globe  and  Hudson  River. 
Introduced  in  1884.  A  moderately  strong  grower,  hardy,  an^  usually  productive. 
Fruit  above  medium  size,  roundish  or  slightly  conical,  bright  red;  firm;  moderately 
juicy ;  of  medium  quality.  The  standard  early  variety.  Brighton  and  Count  are  early 
and  are  better  cropi)ers. 

JftZ^er.— Originated  at  Wilmington,  Del.  Only  moderately  vigorous,  and  rather 
tender.  Has  not  proved  productive  at  Ottawa.  Fruit  of  medium  size,  roundish,  bright 
to  dark  red;  drupes  large;  firm;  moderately  juicy,  briskly  subacid;  quality  above 
medium.    Not  a  promising  variety. 

Ph(Bnix,—k  strong  grower,  hardy,  and  moderately  productive.  Fruit  above  medium 
to  large,  roundish,  deep  red;  firm;  moderately  juicy,  subacid;  of  medium  quality. 
Hardiness  and  firmness  are  its  two  best  characteristics. 


BancocoB. — Originated  u  ft  chance  seedling  on  Hhe  farm  of  J.  S.  HanseQl  oa 
Rancocas  Creek,  Fa.  Introdnoed  by  Wm.  H.  Koob,  Uorriaville,  Fa.,  in  1884.  A 
medium  grower,  not  productive  here.  Fruit  above  medium  size,  roundiah,  deep  red; 
moderately  £rm;  fairly  juicy,  briskly  subacid;  quality  above  medium.  Season  early 
to  medium.    Not  desirable. 

Bui  Antwerp. — An  old  Eun^ean  variety  and  still  one  of  the  beet  of  that  class. 
A  medium  grower  and  a  light  cropper  here  owing  to  winter-killing.  Fruit  of  medium 
sise,  roundish,  deep  red;  moderately  firm;  juicy,  subacid  and  of  good  flavour.  Quality 
good.    Season  medium.    Not  hardy  enough  at  Ottawa. 

B^ianee. — Ori^nated  by  O.  L.  Felton,  Merchantville,  N.J.,  and  exhibited  at  the 
Centennial  Exhibition  in  1S7A.  Descended  from  the  Philadelphia  through  several 
generations  of  seedlings.  A  medium  grower  and  moderately  productive.  Fruit  of 
medium  size,  roundish,  deep  red;  drupee  large;  firm,  juicy,  briskly  subacid.  Medinm 
to  poor  in  quslity.     Season  medium.    Hardier  than  most,  but  not  otherwise  valuable. 


Mu-lboro  Rattibcrrf . 

Boiidl  Chvrch. — A  chance  seedling,  originating  with  Mr.  Boyal  Church,  Harrison- 
ville,  Ohio.  Introduced  by  C.  A.  Green,  Bochest«r,  N.T.,  in  1888.  A  medium  te 
■trong  grower.  Has  not  proved  productive.  Fruit  of  medium  site,  roundish,  bright 
red;  drupes  large;  moderately  firm;  juicy,  briskly  anbaeid,  good  flavour;  good  to 
very  good  quality.    Season  medium.    Not  very  promising  except  for  quali^. 

Stmper  Fidelit. — An  old  English  variety.  A  strong  grower,  but  not  hardy  enough. 
Fruit  above  medium  to  large,  conical,  rather  deep  red;  firm;  moderately  juii^;  acid, 
sprightly;   quality  above  medium.     Season  medium. 

Shaffer  (Colomal). — A  chance  seedling  found  io  the  garden  of  Geo.  Shsfier,  Scots- 
ville,  Monroe  Co.,  N.T.  Introduced  by  Chaa.  A.  Gwien.  Rochester,  N.T.,  in  1878.  A 
very  strong  grower,  moderately  hardy,  but  not  quite  hardy  enough  at  Ottawa.  Very 
productive  when  canes  are  uninjured  by  winter.  Fruit  large,  roundish  or  slightly  coni- 
cal; dark  purplish  red ;  moderately  firm ;  juicy,  acid,  sprightly;  quali^  above  medium. 
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Setsoa  medium  to  late.  Not  attractive  enougb  for  general  maricet  Propagated  l^ 
tips. 

Superlative. — An  Engliah  variety  introduced  into  America  by  EHwanger  t  Barry 
in  1893,  Only  moderatelj  vifcorous.  tender.  Fruit  lann,  cooicel,  deep  red,  attractive; 
rather  soft;  juicy,  of  food  flavour  and  of  good  quality.  May  be  uaeful  for  home  uae 
where  climate  is  mild. 

Tkompeon'a  Early  Prolific. — A  <^nce  Medling  introduced  }ys  the  Cleveland  Nnr- 
•ery  Co.,  in  1888,  A  strong  grower  and  fairly  hanly,  but  not  productive.  Fruit  of 
me<*'"  A  size,  round,  slightly  flattened;  red;  moderately  firm;  juicy,  subacid;  quality 
medium.    Season  early.     Not  desirable. 

Tumsr.— Originated  about  1835  with  Prof.  J.  B.  Turner.  Jacfcwnville,  Til.  A 
very  strong  grower^  very  hardy  and  moderately  productive.  Fruit  medium  to  below 
medi>i-u  in  aise,  conical,  deep  red;  soft;  juicy,  subacid,  irnod  flavour;  good  quali^. 
tiean-ju  ?arl>.  The  Turner  much  resembles  a  wild  raspberry,  and  is  thought  to  be 
merely  a  chance  wild  seedling.  Useful  where  ext~eme  hardiness  is  desired,  but  too 
una  11  for  general  use. 


YELLOW  RASPBERRIES. 

DBSCIlPnOMS  or  vabieties. 

Caroline. — A  croaa  between  Brinckle's  Orange  and  Yellow  Cap,  by  S.  P.  Carpenter, 
Hew  Rochelle,  N.Y.  A  strong  grower,  but  not  very  productive  at  Ottawa  on  aocoant 
xii  winterkilling,  but  quite  productive  vhere  it  succeeds  well.  Fruit  medium  in  sise, 
roundi^  deep  orange ;  soft;  juicy,  briskly  subacid ;  medium  quality.  Beaaoo  mediun. 
It  is  one  of  the  hardiest  yeUows  but  not  hardy  enou^  at  Ottawa. 


Uolden  Queen  Ejisiiberry. 

Ooldsn  Owsen.— A  chance  aeedliag  found  by  Ezra  Strokes.  Bsriin.  N  J.,  growin* 
among  Culhbert  about  1880.  Supposed  to  be  a  sport  of  Cuthbert.  A  me.lium  grower, 
usually  considerably  or  badly  injured  by  winter  at  Ottawa  which  has  rrduced  tb« 
average  crop  very  much.     Fruit  medium  in  sise,  corneal,  golden  yellow;  soft;   sweet, 
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subacid^  good  flavour  and  of  good  quality.    Season  medium.    The  best  yellow  variety; 
taking  eveiything  into  consideration. 

Magnum  Bonum, — ^An  old  English  variety.  A  medium  grower  and  too  tender 
to  be  productive  here.  Fruit  medium  to  above  medium  in  size»  roundish  or  slighdy 
conical,  deep  yellow;  rather  soft;  juicy,  briskly  subacid,  pleasant  flavour;  good 
quality.    Season  medium.    One  of  the  best  flavoured  yellows. 

Orange  (Brtnchle's  Orange). — Originated  with  Dr.  D.  W.  BrincUe,  of  Philadel- 
phia, and  fruited  flist  in  18tf .  A  weak  grower  and  entirely  too  tender  at  Ottawa. 
Fruit  above  medium  in  size,  conical,  and  of  a  dear  orange  yellow  in  colour;  soft; 
juicy,  good  flavour  and  of  good  quality.    One  of  the  best  flavoured  yellow  varieties. 

TeUow  Antwerp. — ^An  old  European  variety.  A  strong  grower,  but  too  tender  to  be 
productive  at  Ottawa.  Fruit  medium  to  above  medium  in  size,  roundish,  deep  yellow; 
rather  soft;  juicy,  sweet,  subacid,  pleasant  flavour  and  oi  good  quality.  Season 
medium.    One  of  the  best  flavoured  yellows,  but  not  hardy  enough. 


RASPBERRIES  ORIGINATED  BY  DR.  WM.  SADKDERS,  DIRECTOR 

DOMINION  EXPERIMENTAL  FARMS. 

DBSCRIPTIONS  OF  VABIBTDBS. 

Brighton. — ^A  very  vigorous  grower,  hardy,  and  very  productive.  Fruit  above 
medium  in  size,  roundish  or  slightly  conical,  bright  red;  moderately  firm;  mildly  sub- 
add,  moderately  juicy;  quality  medium  to  above  onedium.  Season  early.  Promising 
on  account  of  hardiness,  earliness,  vigour  and  productiveness. 

Oouni. — ^A  seedling  of  Biggar's  Seedling.  A  strong  grower,  hardy  and  productive. 
Fruit  large,  roundish,  bright  red;  moderately  firm;  briskly  subacid,  juicy  with  a 
pleasant  but  not  high  flavour;  quality  above  medium.  Season  early.  One  of  the 
most  promising  for  earliness,  size  of  fruit  and  productiveness. 

Oraig. — Of  unknown  parentage.  A  strong  grower,  but  not  quite  hardy  enough  at 
Ottawa,  hence  not  productive  here,  although  it  promises  to  yield  well  where  hardy. 
Fruit  above  medium  size,  roundish  to  conical,  bright  red;  drupes  large;  fairly  firm; 
moderately  juicy,  mildly  subacid;  good  flavour  and  of  good  quality.    Season  medium. 

Deacon, — A  stron^r  grower  and  productive.  Fruit  medium  in  size,  roundish, 
rather  irregular  in  shape,  deep  red;  drupes  large;  soft;  subacid,  with  a  good  flavour; 
quality  good  to  very  good.  Season  mediunu  Not  large  enough  nor  firm  enoufi^  to  be 
especially  promising. 

Henry. — ^A  strong  grower,  hardy  and  productive.  Fruit  above  medium  to  large, 
roundish  to  slightly  conical,  bright  to  deep  red;  moderately  firm;  briskly  subacid, 
juicy;  above  medium  in  quality.  Season  medium.  This  variety  is  hardier  than  most, 
and  being  productive  and  of  good  size  may  be  usef  uL 

Lome. — ^A  strong  grower,  moderately  productive.  Fruit  above  medium  to  large, 
conical,  deep  red;  moderately  firm  to  firm;  moderately  juicy,  subacid,  pleasant  flavour 
and  of  good  quality.    Season  medium.    Not  especially  promising. 

Mary. — Of  unknown  parentage.  A  medium  grower  and  would  be  a  good  cropper 
if  hardier,  but  is  not  hardy  enough  for  this  district.  Fruit  medium  to  above  medium 
in  size,  bright  to  deep  red,  roundish  or  slightly  conical;  fairly  firm;  moderately  juicy, 
subacid,  good  flavour;  quality  good.  Season  medium.  Might  be  desirable  where 
hardy  enough. 

MurieL — ^A  seedling  of  Biggar's  Seedling.  A  strong  grower  and  productive. 
Fruit  medium  to  above  medium  in  size,  roundish  to  slightly  conical,  bright  to  deep 
red;  moderately  flrm;  juicy*  subacid;  quality  above  medium.  Season  early.  May  be 
useful  on  account  of  vigour  and  productiveness. 
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Nelson. — A  strong  grower  and  moderately  productive.  Fruit  above  medium  to 
large,  BOmewhat  conical,  deep  red;  firm;  moderately  juicy,  aubacid;  above  medium  in 
quality.  Seaaon  medium.  May  be  useful  on  account  of  firmnees.  Not  quite  hardy 
enough  at  Ottawa. 

Percy. — A  strong  grower  and  very  productive  when  not  injured  by  winter,  but  of 
late  years  baa  proved  too  tender  at  Ottawa,  and  there  has  been  very  little  fruit.  Fruit 
large,  round,  deep  purple  or  purplish  red;  moderately  firm,  juicy,  acid  but  of  pleasant 
flavour  and  of  good  quality.    Season  medium. 


Sftr»h  BMpberrj-. 

Sarah. — Originated  by  Dr.  Wm.  Saunders,  in  London,  Ont.,  from  a  seedling  of 
Shaffer.  A  very  strong  grower,  quite  hardy,  but  is  only  moderately  productive.  Fruit 
medium  to  large  size,  roundish,  purplish  red ;  moderately  firm ;  juicy,  rich,  sprightly 
subacid,  very  good  flavour  and  of  very  good  quality.  Season  late.  One  of  the  most 
desirable  for  home  use,  and  on  account  of  its  lateness  should  be  grown  by  everyone  as 
it  lengthens  the  season  considerably. 

Shinn. — Of  doubtful  parentage.  A  strong  grower,  very  hardy,  and  very  productive. 
Fruit  below  medium  to  medium  siw,  roundish,  dark  purplish  red;  moderately  firm; 
acid,  juicy;  quality  medium.  Season  medium.  Where  hardiness  and  great  produc- 
tiveness are  required  regardless  of  appearance  and  quality  this  is  one  of  the  most 
desirable. 

Sir  John. — Seedling  of  Biggar'a  Seedling.  A  very  strong  grower  and  productive. 
Fruit  above  medium  to  large,  roundish,  bright  red;  drupes  large;  rather  soft,  breaks 
easily;  subacid,  pleasant  flavour,  good  quality.  Season  early.  Promising  on  account 
of  earlineas  and  hardiness,  but  too  soft  for  general  use. 
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BLACK  CAP  RASPBERRIES. 

DESCRIPTIONS   OF   VARIETIES. 

The  Black  Cap  raspberries  are  not  nearly  so  hardy  as  the  red  raspberries^  and  as 
the  northern  limit  of  the  wild  species  is  not  much  north  of  Ottawa,  it  is  not  to  be 
wondered  at  that  the  cultivated  varieties  do  not  do  well  here. 

Between  winter-killing  and  Anthracnose,  a  disease  which  the  Black  Caps  are  very 

subject  to,  the  average  yields  from  the  varieties  of  this  class  of  raspberries  have  been 

amall.    A  few  varieties  have  proved  a  little  hardier  and  freer  from  disease  than  others. 

The  following  descriptions  have  for  the  most  part  been  made  from  fruit  grown  at  the 

Experimental  Farm. 

OonrtUh. — ^Found  by  C.  H.  Woodruff,  Ann  Arbour,  Mich.^  in  1886.  A  chance 
seedling  near  a  plantation  of  the  Oregg.  Introduced  in  the  spring  of  1894  by  Conrath 
Bros.  Has  not  proved  hardy  at  Ottawa.  Said  to  be  a  strong  grower  and  producing 
large  black  fruit  of  good  quality.  Season  early.  Reported  on  favourably  by  A.  E. 
Sherrington,  Walkerton,  Ont. 

Cumhm'land, — Originated  by  David  Miller,  Harrisburg,  Pa.  Supposed  to  be  a 
seedling  of  Oregg.  Brought  into  notice  about  1896.  A  strong  grower,  hardy  and  pro- 
ductive. Fruit  medium  to  large,  black;  firm;  juicy,  sweet  with  a  good  flavour; 
quality  good  to  very  good.  Season  medium  early.  One  of  the  hardiest  varieties. 
Promising. 

Oregg. — A  chance  seedling  found  growing  wild  on  the  farm  of  Messrs.  R.  &  J. 
Gregg,  Aurora,  Indiana,  in  1866.  Came  into  prominence  about  1876.  A  very  strong 
grower,  too  tender  at  Ottawa,  but  prod'ictive  when  uninjured.  Fruit  large  to  ver^^ 
large,  roundish,  slightly  flattened,  black  with. a  conspicuous  grey  bloom;  Arm;  moder- 
ately juicy,  sweet;  good  quality.    Season  late.    This  is  one  of  the  standard  late  kinds. 

Hilbam. — ^A  chance  seedling  with  W.  W.  Hilbom,  Arkona,  now  Leamington,  Ont. 
Introduced  by  him  in  1886.  A  strong  grower,  hardy,  and  very  productive.  Fruit 
medium  to  large,  black  with  a  little  bloom;  Arm;  juicy,  sweet,  good  flavour;  quality 
very  good.    One  of  the  hardiest  and  best. 

Kansas. — A  seedling  origrinating  with  A.  H.  Griesa,  Lawrence,  Kansas,  in  1884, 
and  introduced  in  1890.  A  moderately  vigorous  grower.  Not  hardy  enough  at  Ottawa. 
Fruit  above  medium  size,  glossy  black;  Arm;  sweet,  good  flavour  and  of  good  quality. 
Season  medium. 

Mills, — ^Introduced  by  Charles  Mills,  Fairmount,  N.Y.  Said  to  be  a  cross  between 
Oiegg  and  Tyler.  A  strong  grower  but  not  quite  hardy  enough  at  Ottawa.  Productive 
where  it  is  hardy.  Fruit  large  and  black  with  a  fair  amount  of  bloom ;  Arm ;  moderately 
juicy;  sweet;  good  quality.  Season  rather  late.  A  good  commercial  berry  where  it 
is  hardy  enough. 

Ohio. — ^Found  growing  among  the  Doolittle  by  Hiram  Van  Dusen,  Palmyra,  N.Y., 
nearly  forty  years  ago.  A  strong  grower  and  productive,  where  hardy.  Fruit  medium 
in  size,  black;  firm,  juicy,  sweet,  very  seedy;  good  quality.  Season  medium.  Not 
much  grown  now  but  was  at  one  time  very  popular.  Esteemed  for  drying  on  account 
of  its  seedinesa. 

Older. — A  chance  seedling  which  originated  with  Mr.  Older,  Independence,  Iowa, 
about  187S.  Introduced  by  L.  K.  Ballard,  Warren,  HI.,  in  1882.  A  strong,  rather 
pendulous  grower,  hardier  than  most  and  moderately  productive.  Fruit  large,  quite 
black,  being  without  bloom;  firm;  juicy,  sweet;  good  quality.  Season  medium  early. 
The  Older  and  HilboTp  have  done  best  at  Ottawa. 

Onondaga. — A  cross  between  Ghregg  and  Tyler,  originated  by  Charles  Mills,  Fair- 
mount,  N.Y.,  in  1884.  A  strong  grower  and  productive  where  hardy,  but  not  quite 
hardy  enough  here.  Fruit  large  and  black ;  flnn ;  moderately  juicy.  Sweet  and  sub- 
acid; good  flavour;  quality  above  medium.      Season  medium  late. 
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Paltiur. — Originated  witb  F.  B.  Palmer,  Mansfield,  Ohio,  and  introduced  l^  him 
in  188S.  A  strong  srower,  but  not  hardy  enoucb  at  Ottaw^.  Where  hardy  it  ia  moder- 
staly  productive.  Fruit  of  medium  size,  black,  firm;  juicy,  sweet  and  subacid,  gocM) 
flavour;  good  quality.  Season  early.  One  of  the  best  early  varieties  where  it  is  not 
injured  by  winter. 

StMth  Oiant. — Originated  by  A.  M.  Smith,  St  Catiiarines,  Ont.  A  seedling  of 
either  Qregg  or  ShaSer.  First  fruited  in  1888,  A  very  strong  grower,  but  too  tender 
at  Ottawa.  Productive  where  hardy.  Fruit  large  to  very  large,  roundish,  blad^  with 
a  grey  bloom;  firm;  moderBtely  juicy,  sweet;  good  quality.  Season  late.  2£udi  li^ 
Qngg,  but  a  little  hardier.    One  of  the  best  late  v 


Hilbom  Rupbary. 
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TEE   SLACE3EBAY. 

It  is  only  about  sixty  yean  sinoe  the  first  named  variety  of  blackberry  was  in- 
troduced into  America.  Up  to  that  time  the  blackberry  had  received  little  attention  as 
a  fruit  to  be  cultivated,, the  two  principal  reasons  for  which  being  probably  the  priddy 
nature  of  the  plants,  rendering  the  handling  of  them  unpleasant,  and  the  good  quality 
of  the  fruit,  in  the  wild  condition.  Furthermore,  there  were  no  cultivated  varieties 
to  be  introduoed  from  Europe,'  as  little  attention  has  even  yet  been  paid  to  the  native 
blackberry  therSi 

The  ftrsl  n^med  variety  of  blackberry  introduoed  into  America  was  the  DofchestsTy 
a  seedling  introduced  by  K  Thayer,  Dorchester,  Mass,  about  I860.  It  was  first  ex- 
hibited before  the  Massachusetts  Horticultural  Society  in  1841.  Much  of  the  credit 
of  its  general  introduction  is  due,  however,  to  Capt.  Josiah  Lovett,  ^verly,  Mass.,  who, 
although  he  had  little  success  himself  in  obtaining  better  varieties  from  seed,  was  so 
«nthusisatic  over  the  improvement  of  the  blackberry  that  he  did  much  to  forward  the 
culture  of  this  fruit.  The  next  decided  advance  in  the  development  of  the  blackberry 
was  when  the  Lawton  was  introduced.  This  variety  was  a  chance  seedling  found  by 
Lewis  A.  Seacor,  at  New  Roehelle,  N.Y.,  and  brought  into  notice  by  Wm.  Lawton,  of 
that  place,  about  1848,  and  introduced  in  1857.  It  has  also  been  known  under  the  name 
New  Hochelle  and  Seacor's  Manmioth.  The  introduction  of  the  Eittatinny  about 
18d5,  marked  another  advance.  This  variety  was  found  at  Hope,  N.J.,  and  introduced 
by  E.  Williams.  The  introduction  of  the  Snyder  marked  the  advent  of  the  commercial 
variety.  This  blad^berry,  though  inferior  in  sise  and  quality  to  many  others,  proved 
move  generally 'hardy,  and  being  very  productive  and  a  good  shipper  it  hss  become  the 
most  popular  all-round  berry.  It  was  found  as  a  chance  seedling  by  Henry  Snyder, 
near  La  Poite^  Ind.,  about  1861,  but  was  not  brought  into  general  notice  until  much 
later.  When  it  is  considered  that  all  the  varieties  mentioned  originated  as  ch'mce 
seedlings,  the  possibilities  of  improvement  by  selection  and  cross-breeding  are  apparent 
Some  of  the  newer  varieties  originated  in  tiiis  way  do  show  a  decided  improvement  in 
the  sise  and  quality  of  the  fruit    What  is  now  needed  is  greater  hardiness. 

The  blackberry  is  a  native  of  the  Eastern  States,  and  in  Canada  it  is  found  from 
Nova  Scotia  westward  and  northward  to  near  the  Manitoba  boundary.  What  was 
originally  known  as  one  spedes  is  now  broken  up  into  several,  but  as  nomenclature  is 
«till  in  a  transitionary  stage  it  might  be  confusing  to  refer  to  them  here.  Horticul- 
turally,  the  blackberries  have  been  divided  by  Prof.  L.  H.  Bailey  into  six  different 
groups,  namely: — 

1.  *  The  Long  Cluster  Blackberries,'  of  \rhich  the  Taylor  and  Ancient  Briton  are 
•examples. 

2.  'The  Short  Cluster  Blackberries,'  of  which  the  Agawam,  Eittatinny  and 
Snyder  an^  examples. 

8.  *  The  Leafy  Cluster  Blackberries,'  to  which  the  old  Dorchester  and  the  Early 
Harvest  belong. 

i.  '  The  White  Blackberries,'  which  belong  to  the  long  duster  type,  but  have  light 
•coloured  fruit 

6.  '  The  Loose  Cluster  Blackberries  and  Dewberry,'  to  which  Rathbun  and  Wilson's 
Early  belong. 

6.  '  The  Sand  Bladcberry,'  A  southern  species  represented  by  the  Topsy  or  Child's 
Tree  Blackberry. 

The  commercial  culture  of  blackberries  in  Ontario  and  Quebec  is  confined  mainly 
to  southwestern  Ontario.  In  the  Lake  Huron  district,  where  there  is  a  heavy  fall  of 
«now,  blackberries  succeed  very  well,  but  when  unprotected  by  this  covering  in  winter 
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they  ore  not  satisfactory.  They  are  grown  with  varying  degrees  of  eacoess  in  other 
parti  of  these  provinces,  tlie  amount  of  protection  they  get  in  winter  usually  goTeming^ 
the  results  obtained.  At  Ottawa  there  is  rarely  a  good  crop  of  blackberries,  as  there  is- 
not  quite  enough  snow  as  a  rule  to  protect  them  well,  and  die  canes  are  injured. 

PBOPAOATION. 

The  bladcberry  ia  one  of  the  easiest  fruits  propagated.  The  suokers,  iriiich  are- 
produoed  in  great  numbers,  may  be  used,  or  if  one  wishee  to  propagate  a  variety  even 
more  rapidly  than  by  suckers,  it  may  be  increased  from  root  cuttings.  The  roots  are 
out  up  into  pieces  two  or  three  inches  long.  Tbey  may  either  be  made  in  the  fall  or- 
■pring,  and  are  then  planted  about  three  inches  deep  in  nursery  rows  for  one  Boason, 
at  the  close  of  which  if  the  soil  is  well  cultivated  there  will  be  good  plants  available. 


Agiwttin  Blackberry. 


BOIL,  PLANTINO  AND  CULTURE. 


The  blackberry  ripens  its  fruit  at  a  trying  time  of  the  year  as  in  late  July  or 
August  there  is  often  hot,  dry  weather,  and  if  there  ia  not  a  good  supply  of  moisture 
in  the  soil  the  fruit  will  dry  up,  and  what  has  promised  a  big  crop  will  result  in  only 
a  few  good  berries.  In  choosing  a  soil,  therefore,  one  should  be  chosen  which  will 
retain  moisture  well.  As  the  blackberry  is  inclined  to  grow  late  in  the  fall,  and  on  this 
account  Is  more  tender  than  the  raspberry,  soil  should  be  chosen  which  although  ridi 
in  plant  food  has  not  an  excess  of  nitrogen,  which  would  be  liable  to  induce  late  growth. 
Henoe  bottom  land  should  be  avoided  in  meet  places  as  such  is  likely  to  be  rich  in 
nitrogsn. 
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One  of  the  best  soils  for  blackberries  is  a  good  upland  clay  loam.  In  such  soil 
there  is  likely  to  be  sufficient  plant  food  and  moisture  without  an  excess  of  either, 
making  conditions  favourable  for  the  development  of  the  crop  and  the  rix)ening  of  the 
wood.  The  soil  should  be  well  prepared  as  for  all  other  bush  fruits  and  a  good  applica- 
tion of  rotted  barnyard  manure  to  most  soils  will  be  found  desirable. 

Spring  planting  is  usually  preferable.  If  planted  early  in  the  autumn  the  young 
plants  are  liable  to  start  growth  and  the  new  shoots  to  be  injured  by  the  frost,  hence  if 
planted  in  the  fall  thqr  should  be  set  late.  Strong  one-year  old  suckers  are  the  best  to 
plant. 

Blackberries  require  a  great  deal  of  space  to  develop  properly  and  to  give  an 
opportunity  of  cultivating  and  picking  them.  The  rows  should  not  be  less  than  eight 
feet  apart,  with  the  plants  about  three  feet  apart  in  the  rows.  The  quickest  way  to 
plant  is  to  open  deep  furrows  eight  feet  apart  which  cross  a  light  mark  every  three  feet. 
At  each  intersection  of  the  rows  the  plant  is  set  a  little  deeper  than  it  was  before  and 
the  soil  thrown  against  it  and  well  pressed  against  the  roots.  Where  the  soil  is  well 
prepared,  planting  may  be  done  very  quicUy  by  opening  a  hole  with  a  spade  when  the 
soil  is  lightly  marked  both  ways. 

If  especially  fine  fruit  is  desired  a  good  method  of  planting  is  to  set  the  plants 
about  eight  feet  apart  each  way  and  keep  them  in  hiUfa.  By  this  method  cultivation 
may  be  maintained  both  ways  and  the  plants  having  a  better  opportunity  to  develop 
will  bear  finer  fruit. 

Good  cultivation  should  be  g^ven  the  first  year  to  get  the  plants  well  established 
and  to  procure  a  strong  growth  early  in  the  season.  When  the  plants  are  eighteen 
inches  to  two  feet  in  height  they  should  be  pinched  off  to  make  them  throw  out  side 
shoots  and  thus  keep  them  better  within  bounds.  All  canes  except  three  or  four  of  the 
strongest  should  be  cut  out.  The  second  year  the  new  shoots  made  that  season  should 
be  pinched  back  when  between  eighteen  inches  to  two  feet  in  height,  and  as  they  will 
not  all  be  the  same  height  at  the  same  time,  it  is  necessary  to  go  over  the  plantation 
several  times.  It  is  important  to  do  this  work  in  good  time,  as  if  done  too  late  the 
laterals  will  grow  too  late  and  be  injured  by  winter.  During  the  second  season  five  or 
six  ef  the  strongest  canes  should  be  left,  and  all  the  rest  should  be  removed  either  dur- 
ing the  summer  or  in  the  autumn.  This  practice  is  then  followed  every  year,  the  canes 
which  have  borne  fruit  being  removed  as  soon  after  fruiting  as  it  is  convenient  to  do 
the  work.  Each  spring  the  laterals  should  be  headed  back  considerably,  the  length  of 
lateral  to  be  left  depending  on  the  variety,  as  some  kinds  set  fruit  further  out  on  the 
laterals  than  others.  Until  the  fruiting  habit  of  the  varieties  is  known  the  laterals 
should  not  be  headed  back  until  the  flower  buds  show.  The  length  of  lateral  to  leave 
after  pruning  will  vary  considerably  but  there  should  not  be  more  than  two  feet  left. 
If  it  has  not  been  possible  to  pinch  in  summer,  and  no  pinching  is  better  than  pinching 
too  late,  the  bushes  may  be  headed  back  to  three  or  four  feet  in  height  in  spring,  and 
the  laterals  headed  in  as  already  described. 

The  conservation  of  moisture  is  very  important  in  growing  blackberries,  and  as 
the  fruit  does  not  ripen  until  late  in  the  summer,  cultivation  will  be  later  than  for  most 
fruits.  It  will  be  usually  found  best  to  continue  cultivating  until  the  berries  are  almost 
ready  to  pick. 

A  blackberry,  when  it  is  perfectly  ripe,  is  one  of  the  finest  fruits,  but  if  picked 
before  it  is  ripe  it  is  quite  unfit  to  use.  Unfortunately,  some  varieties  become  black 
before  they  are  fully  ripe  and  are  picked  too  soon,  and  frequently  blackberries  are 
picked  before  they  are  well  coloured,  the  result  being  that  they  reach  the  market  in  aa 
unripe  condition,  and  it  is  not  to  be  wondered  at  that  those  who  try  them  in  this  con- 
dition do  not  wish  to  use  blackberries  again.  It  would  be  in  the  best  interests  of  their 
business  if  fruit  growers  would  pay  more  attention  to  this  matter,  and  only  ship  fruit 
which  will  be  in  good  condition  when  it  reaches  the  consumer. 

The  pinching  back  in  summer  tends  to  keep  the  bushes  lower  than  they  otherwise 
would  be,  and  they  are  thus  more  protected  in  winter,  but  they  may  be  still  more  pro- 
tected by  bending  them  over  and  covering  the  tips  with  soil  to  hold  them  in  place. 
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altbouRh  this  ut  very  unpleasant  work,  and  it  scaroely  pays  to  do  it  if  bladcbeniea  are 
grown  for  aale. 

A  blackberry  plantation  is  in  full  bearing;  the  third  season  after  planting,  and  wiH 
continue  profitable  for  a  long  time  if  well  cared  for,  but  it  is  usually  best  to  renew  the 
plantation  every  eight  or  ten  years. 

TIELDS  OF  BLAGKBERHIB8. 

The  blackberry  is  a  more  uncertain  cropper  than  the  currant,  gooseberry  and  rasp 
berry,  as  it  suffers  more  in  winter  and  is  affected  more  by  dry  weather  in  summer.  No 
really  good  crops  of  blackberries  have  been  produced  at  Ottawa,  the  best  yield  being 
in  1895,  when  the  Agawam  yielded  at  the  rate  of  2,452  boxes  per  acre.  The  n^  best 
yield  was  in  1903,  when  the  Agawam  yielded  at  the  rate  of  1,979  boxes  per  acre. 

Bailey,  in  his  Horticulturist's  Rule  Book,  gives  the  yield  at  from  50  to  100 
bushels  per  acre,  which  at  82  lbs.  to  a  bushel  is  from  1,600  to  8,200. lbs. 

YABIEnBS  OP  BLACKBEBBIB8  BEOOMIIENDED. 

Agawam,  Snyder,  Eldorado^  and  for  southern  sections,  Kittatinny. 

DKSOBIPTIONS   OF  VARHTnES. 

Agawam, — A  chance  seedling  found  growing  wild  by  John  Perkins,  Ipswich,  Mass., 
between  1865  and  1870.  A  strong  to  very  strong  grower,  hardy,  and  productive.  Fruit 
medium  to  large,  oblong  to  long,  glossy  black;  firm;  juicy*  sweet;  of  good  quality. 
Season  medium  early.  This  variety  has  proved  the  hardiest  and  most  productive  at 
Ottawa. 

Ancient  Briton. — Supposed  to  have  been  brought  out  from  England  nearly  fifty 
years  ago.  Named  by  Robert  Hasaell,  Alderly,  Wis.  A  strong  grower  and  productive 
where  hardy.  Not  as  hardy  as  Agawam  and  Snyder.  Fruit  medium  to  above  medium 
size,  oblong,  black;  firm;  sweet;  good  quality.  Season  medium  early.  Resembles 
Agawam  somewhat,  but  not  as  good. 

Eldorado. — ^A  chance  seedling  found  near  Eldorado,  Ohio,  and  introduced  about 
1882.  A  strong  grower,  hardy  and  moderately  productive.  Fruit  medium  to  large, 
roundish  to  oblong;  black,  attractive;  firm;  sweet,  juicy;  good  flavour;  good  quality. 
Season  medium  early.    One  of  the  hardiest  of  the  newer  varieties. 

Kittatinny. — ^Found  at  New  Hope,  N.J.,  and  introduced  by  E.  Williams  about 
1866.  A  moderately  strong  grower  and  productive  if  not  injured  by  winter,  but  as  it 
is  one  of  the  tenderest  kinds  it  is  liable  to  suffer.  Fruit  large  to  very  large,  roundish 
or  oblong,  glossy  black,  attractive;  moderately  firm;  juicy,  sweet,  of  good  flavour; 
quality  good  to  very  good;  season  moderately  late.  One  of  the  best  varieties  where  it 
can  be  grown,  but  is  only  suited  to  the  warmest  parts  of  Canada. 

Mersereau, — Originated  with  J.  W.  Mersereau,  Cayuga,  N.Y.  Said  to  be  a  seedling 
of  Snyder.  Has  not  been  sufficiently  tested  here  yet.  Fruit  above  medium  to  large, 
roundish  to  oblong  and  of- an  attractive  glossy  black  colour;  juicy,  sweet  and  subacid, 
sprightly.    A  promising  variety  but  not  as  hardy  as  Agawam  and  Snyder. 

Rathhun. — ^Introduced  by  A.  F.  Rathbun,  Smith's  Mills,  N.Y.  A  moderately 
strong  grower.  Too  tender  here.  This  is  a  large  fruited  variety  of  good  colour  and 
quality,  but  has  not  fruited  here.  It  is  too  tender  for  any  but  the  warmest  parts  of 
Canada. 

Snyder. — A  seedling  found  growing  wild  on  or  near  the  farm  of  Henry  Snyder, 
La  Porte,  Ind.,  about  1851.  A  vigorous  grower  and  one  of  the  hardiest  varietiea. 
Productive.  Fruit  medium  in  size,  roundish,  black,  but  sometimes  with  a  reddish 
tinge  if  exposed;  firm;  juicy,  sweet;  good  quality.  Season  medium  early.  This 
variety  is  probably  more  grown  than  any  other  on  account  of  its  hardiness,  but 
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A^mm  bas  averaged  much  better  aa  regards  jield  at  the  Central  Experimetital  Farm 
during  tlte  past  lizteen  Tean. 

Wachutett  (ThomluaJ. — The  onl;  merit  of  thiavariety  ia  its  comparative  freedom 
ftom  apinea.    Not  productive  and  of  small  size.    Not  deairabl& 

We*tem  Triumph. — A  chanca  seedling  found  on  the  prairie  by  Mr.  Biddle, 
ICuakegon,  BL,  in  1668.  A  strong  grower  and  very  productive  where  hardy.  Not  hardy 
enough  here.  Fruit  medium  to  large,  roundish  to  oblong,  black;  firm;  juicy:  sweet; 
good  quality.  Season  medium.  Is  spoken  highly  of  by  Kt.  A.  W.  Peart,  of  the 
Bnzlingtou  Fmit  Experiment  Station. 
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THE  DEWBEBBY.    ' 

The  dewberry  is  closely  related  botanically  to  the  blackberry,  the  most  apparent 
differences  being  in  the  trailing  habit  of  the  former  and  its  smaller  flower  clusters. 
The  fruit  of  the  dewberry  is  equal  in  quality  to  that  of  the  best  blackberries.  Most  of 
the  varieties  of  the  dewberry  are  from  the  wild  species,  Ruhus  canadensis,  and  its 
varieties.  They  have  only  been  grown  extensively  under  cultivation  within  the  last 
twenty  years. 

The  dewberry  is  propagated  from  the  tips,  which  root  readily  when  they  come  in 
contact  with  the  soil. 

This  fruit  is  cultivated  much  the  same  as  the  blackberry.  The  plants  are  set 
about  four  feet  apart  each  way  and  tied  to  stakes  about  three  feet  above  ground,  or 
trained  on  a  trellis.  If  trained  on  a  trellis  the  rows  should  be  about  six  feet  apart  with 
the  plants  about  three  feet  apart  in  the  rows. 

The  following  method  of  training,  which  seems  a  good  one,  is  recommended  by 
W.  F.  Allen,  Salisbury,  Md.  :— 

*  Our  plan  of  cultivation  is  to  plant  in  rows  each  way,  two  and  one-half  feet  one 
way  and  five  feet  the  other  way,  making  about  3,600  plants  per  acre.  Cultivate  both 
ways  until  plants  get  long  and  troublesome  and  then  cultivate  only  the  wide  way  and 
turn  vines  to  keep  the  cultivator  from  tearing  them ;  or  better  yet  use  sweeps  on  your 
cultivator.  These  will  run  under  the  vines  and  weed  up  the  grass  without  disturbing 
them.  Leave  vines  lying  on  the  ground  till  all  danger  of  winter  killing  is  over,  and  then 
early  in  the  spring,  before  buds  put  out,  stakes  should  be  driven  between  each  alternate 
hill  the  two  and  one-half  foot  way.  The  stakes  should  be  two  and  one-half  or  three 
feet  above  the  ground  and  one  hill  from  each  way  tied  to  the  top  of  the  stake.'  Binder 
twine  is  used  for  tying. 

The  dewberry  is  not  pruned  in  summer  as  the  blackberry,  the  canes  being  simply 
pruned  back  in  spring,  if  too  long,  and  thinned  cu^to  four  or  ^ve  strong  canes  in  a 
hilL  The  young  grow'h  fall*?  to  the  grouiid  in  summer  and  the  tips  take  root.  Some- 
times the  dewberries  do  not  fruit  well  owing  to  poor  pollination,  and  it  is  recommended 
to  plant  more  than  one  variety  on  this  account.  There  are-  varieties  which  are  par- 
ticularly self -sterile  when  planted  alone. 

The  dewberry  has  not  done  well  at  Ottawa,  but  this  fruit  has  not  been  given  very 
much  attention  here.  Most  of  the  varieties  of  this  fruit  ripen  just  before  the  earliest 
blackberries,  and  owing  to  their  tender  or  melting  core  are  much  liked.  The  two  most 
popular  varieties  are: — 

Lucretia. — ^Fruit  large,  oblong,  glossy  black;  juicy,  sweet,  and  of  good  quality. 
Season  early. 

Mayes  (Austin  Improved). — ^Pruit  very  large,  oval  to  somewhat  conical,  glossy 
black;   juicy  and  of  good  quality.     Season  very  early.    Earlier  than  Lucretia. 
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DISEASES  OF  THE  RASPBERRY  AND  BLACKBERRY. 

Anthracnose  or  Raspberry  Cane  Rust  (Gkeosporium  venetum), — Anthracnose 
has  seriously  injiued  raspberries  in  many  parts  of  Canada  during  recent  years.  So 
serious  is  the  injury  in  some  places,  and  so  difficult  is  it  to  eradicate  that  gn^owers  have 
become  discouraged  and  have  given  up  the  culture  of  this  fruit.  This  disease  first 
makes  its  appearance  when  the  young  shoots  are  from  twelve  to  fifteen  inches  in 
lengthy  and  is  recognized  by  the  brownish  or  purplish  patches  or  depressions  ux>on  the 
young  shoots  and  leaf  stailks.  As  the  shoots  grow,  the  blotches  become  larger  and 
greyish  in  the  centre,  and  by  the  end  of  the  season  may  encircle  the  cane  and  practically 
girdle  it.  The  plant  suffers  most  during  the  second  season  when  the  disease  has  usually 
spread  so  much  that  a  large  proportion  of  the  canes  and  smaller  stems  are  affected  and 
moisture  is  cut  off  from  the  fruit,  thus  preventing  its  proi)er  development  and  often 
causing  the  cane  to  die.  This  disease  reproduces  itself  by  spores  in  sununer  which 
are  scattered  by  wind  and  rain.  The  disease  is  supposed  to  pass  through  the  winter  by 
means  of  the  mycelium  of  the  fungus  in  the  intercellular  spaces  of  the  cane. 

Poor  success  usually  attends  any  attempt  to  control  this  disease  by  spray- 
ing, although  some  experimenters  claim  to  have  obtained  good  results.  The  best 
results  have  been  obtained  from  spraying  by  beginning  with  Bordeaux  mixture  before 
the  leaves  open  in  the  spring,  giving  a  second  spraying  soon  after  the  young  canes 
appear  above  ground,  the  young  canes  being  thoroughly  covered  with  the  mixture.  A 
third  spraying  is  made  about  two  weeks  after  the  second,  paying  special  attention  to 
the  young  canes.    A  fourth  spraying  should  be  made  just  before  blooming. 

Fruiting  canes  should  be  cut  out  and  burned  immediately  after  fruiting.  Healthy 
plants  should,  if  possible,  be  obtained  from  another  source  when  making  a  new  planta- 
tion, and  these  planted  on  different  soil. 

Anthracnose  is  usually  worse  in  neglected  plantati9ns,  hence  raspberries  should  be 
well  cared  for  and  the  canes  kept  thin  in  the  rows,  as  if  there  is  a  good  circulation  of 
air  there  is  less  likely  to  be  injury  from  this  disease. 

Oranqe  Rust  {Oymnoconia  interstitialis,  eyns.  Pucdnia  pechiana  and  Oosoma 
nitenti), — The  Oran&*e  Rust  affects  both  raspberries  and  blackberries,  but  particularly 
the  latter.  It  has  two  forma  which  at  one  time  were  thought  to  be  two  distinct  6x>ecie8. 
When  the  plant  is  affected  the  leaves  become  pale  gn^^en  or  yellowish  as  soon  as  open  in 
the  spring,  and  in  a  short  time  the  surface  of  the  leaf  becomes  covered  more  or  less 
with  small,  round  patches  indicating  the  orange  coloured  spores  which  give  the  name 
Orange  Rust  to  this  disease.  In  addition  to  infecting  the  leaves,  the  spores  after  fall- 
ing to  the  ground  germinate  and  the  mycelium  enters  the  roots  of  the  plants,  re-in- 
fecting them.  From  the  roots  it  spreads  to  the  branches  and  produces  summer  e(nd 
winter  spores  which  are  not  so  apparent  as  those  produced  in  spring.  As  the  mycelium 
continues  to  live  in  the  plant  without  re-infection,  it  is  very  difficult  to  control  this 
disease.  All  diseased  plants  should  be  dug  out  and  burned.  Spraying  is  not  suffi- 
ciently effectual. 

Rasfberrt  Cans  Blight  {Ooniothyrvam  sp.). — This  is  a  disease  identified  by  the 
New  York  Exi)eriment  Station,  which  causes  much  injury  to  raspberries  in  that  State, 
and  doubtless  is  often  mistaken  for  Anthracnose  in  Canada.  This  disease  causes  the 
leaves  to  wilt  and  the  canes  to  die.  when  the  fruit  is  ripening.  The  cane  blight  disease 
attacks  the  cane  at  some  point  and  destroying  the  living  tissue  prevents  the  sap  from 
flowing  and  the  parts  above  the  diseased  part  die.  It  attacks  both  the  red  and  the 
black  cap  raspberry.  Frequently  only  one  branch  of  a  cane  is  affected.  The  disease  is 
made  apparent  by  the  discolouration  of  the  wood,  which  may  show  on  one  side  of  the 
branch  at  first  and  finally  encircle  it.  Diseased  wood  is  lighter  coloured  and  smoky 
looking.    The  diseased  patches  may  occur  at  several  places  along  tlie  cane  with  healthy 
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parts  between.  Sometimes  small  pimples  are  seen  from  which  the  spores  oose  oat. 
These  pustules  are,  however,  just  under  the  bark  as  a  rule.  By  cutting  into  the  cane 
the  diseased  wood  will  be  found  to  be  much  discoloured.  The  cane  is  also  very  brittle 
at  the  diseased  parts.  Fruiting  canes  may  die  in  the  spring  or  in  the  summer,  but  the 
disease  is  worse  when  the  fruit  is  ripening.  The  spores  are  produced  in  summer  and 
infeetion  usually  takes  place  at  that  time.  Spraying  has  not  been  found  miooessful  in 
combating  this  disease,  which  must  be  treated  as  Anthracnose,  only  healthy  plants 
being  used  in  planting,  and  the  diseased  canes  kept  cut  out  and  burned. 

lUsPBERRT  Yellows. — ^This  is  anotl^r  disease  which  has  been  given  especial  study 
at  the  New  York  Experiment  Station.  Raspberries  attacked  by  this  disease  are  stunted 
and  the  leaves  have  a  yellowish  and  mottled  appearance.  The  fruit  does  not  all  mature 
and  that  which  does  is  dry  and  insipid.  The  young  growth  is  not  usually  checked,  but 
the  leaves  are  sometimes  affected.  Spraying  has  had  no  effect  on  this  disease.  The 
Marlboro  raspberry  appears  to  be  more  injured  by  Yellows  than  most  other  varieties. 

Leaf  Spot  (Sepioria  ruhi). — This  disease  sometimes  affects  the  leaves  of  rasp- 
herries  and  blackberries.  It  appears  in  purplish  si>ots  on  the  leaves.  These  spots 
become  eventually  lighter  coloured  at  the  centre,  and  small  black  *pimpl^  are  found 
there.  These  produce  8xx>res  which  are  spread  by  wind  and  rain.  This  disease  can  be 
•controlled  by  spraying  with  Bordeaux  mixture. 


INSECTS  INJURIOUS  TO  RASPBERRIES  AND  BLACKBERRIES. 

(By  James  Fletcher,  Dominion  Entomologist.) 

Blaokberrt  Soft-scale  (Lecanium  fitchii.  Sign.). — ^At  rare  intervals  whole  planta- 
tions of  blackberries  are  found  to  be  suddenly  covered  with  a  large  dark  brown  soft 
acale.  These  may  be  so  abundant  as  almost  to  cover  the  whole  of  the  stems  from  top 
tc  bottom.  The  separate  scales,  when  at  their  largest  size,  in  June,  are  nearly  hemis- 
pherical, somewhat  smaller  at  the  base,  where  they  are  attached  to  the  bark,  and 
measure  nearly  |  of  an  inch  across.  These  insects,  as  a  rule,  occur  in  these  vsst 
numbers  only  in  old  plantations,  where  the  bushes  have  been  left  undisturbed  for 
several  years.  The  effect  upon  the  plants  is  naturally  very  weakening,  and,  although 
this  scale  is  as  a  rule  very  heavily  infested  by  parasitic  enemies  belonging  to  the 
ChalcididsB,  and  by  several  species  of  lady-bird  beetles,  there  are  many  instances  where 
great  injury  has  been  done. 

Remedy. — This  scale  insect,  like  others  of  the  same  family,  passes  the  winter  in  a 
partially  grown  condition  on  the  stems  of  the  blackberries.  The  pruning  away  of  all 
unnecessary  wood,  and  a  thorough  spraying  with  kerosene  emulsion  in  spring  before 
•growth  begins,  will  control  this  enemy  in  plantations  which  it  is  desired  to  preserve; 
but  where  possible  a  new  plantation  should  be  set  out  in  good  rich  well  worked  land. 

Raspberry  Cane-borer  (Oherea  himaeulata,  Oliv.). — During  the  month  of  June 
the  young  and  vigorous  shoots  of  raspberries  may  sometimes  be  noticed  with  their  tips 
fading  and  bent  down.  This  is  generally  an  indication  that  the  stem  has  been  girdled 
by  the  female  beetle  which  is  the  parent  of  the  cane-borer.  This  beetle  is  slender  in 
shape  with  black  wing  covers  and  a  yellow  thorax  which  usually  bears  three  black  sx)Ots 
above.  After  pairing,  the  female  flies  to  a  young  shoot  of  the  raspberry  or  blackberry, 
and  with  her  mandibles  cuts  two  rings  of  punctures  around  it.  These  rings  are 
separated  from  each  other  by  about  an  inch  or  less.  In  between  the  rings  she  pierces 
the  cane  and  forces  into  it  a  long  yellow  egg.  Immediately  after  this  girdling,  the  tip 
of  the  shoot  fades  and  soon  dies.  A  few  days  after  being  laid,  the  egg  hatches  and  the 
young  larva  burrows  down  the  centre  of  the  stem,  consuming  the  pith.  It  becomes 
^ull-grown  about  the  end  of  August,  but  remains  in  the  cane  throughout  the  winter. 
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and  6hang68  to  a  pupa  the  n«xt  ipring.    The  beetles  escape  from  their  burrows  in  June» 
when  thej  may  be  found  on  the  bushes. 

Bemedy. — ^The  Baapberry  Oane-borer  is  far  oommoner  among  wild  raspberries  than 
in  cultivated  plantations.  The  indications  that  eggs  have  been  laid,  are  so  conspicuous 
that  thegr  can  be  detected  with  great  ease  during  the  hot  dajs  of  June.  As  soon  as  a 
faded  shoot  is  noticed,  it  should  be  broken  off  below  the  lower  ring,  or,  what  is  safer, 
the  cane  may  be  cut  off  well  below  the  injury,  so  that  there  is  no  danger  of  leaying  the 
grubs  which  may  have  hatched  before  the  injury  is  noticed. 


BAsnoBBT-QAini  Kaoqot  (Phorhia  ruUvora,  Ooq.).— A  similar  injury  to  that  of  the 
Baspberry  Oane-borer  is  done  by  the  Baspberry-cane  Maggot,  except  that  the  f emab 
does  not  produce  the  two  rings  of  punctures.  The  egg  is  laid  by  a  small  blaoik  fly,  which 
resembles  a  house  fly  in  shape,  but  is  much  smaller,  in  the  axil  of  one  of  the  upper 
leaves.  The  young  maggot  bores  down  the  stem  until  full-grown  and  then  changes  to  a 
brown  puparium  inside  the  steuL  The  same  remedy  is  applicable  for  both  of  these 
insects,  but  the  Rsspberry-cane  Maggot  burrows  further  down  the  stem  before  the  in- 
of  its  presence  are  made  apparent  by  the  fading  of  the  shoot. 


Baspurbt  FLOWxa-BEiTLi  (Byiunu  unicolor.  Say).— When  raspberries  are  in  bud 
or  the  flowers  are  opening,  small  silky  pale-brown  beetles  about  i  of  an  inch  long,  may 
be  found,  sometimes  in  large  numbers,  eating  into  the  flowers  and  doing  much  harm 
by  destroying  the  essential  organs.  This  littie  beetie,  which  belongs  to  the  destructive 
Dermestida),  not  only  eats  the  flowers,  but  lays  its  eggs  in  them.  The  grubs  are  whitish 
and,  although  they  do  not  cause  very  serious  loss  to  the  fruit,  may  be  found  beneath' 
the  pulp,  either  at  the  base  or  around  the  core. 

Remedy. — ^In  years  when  this  beetle  is  abundant,  it  seems  almost  impossible  to 
protect  a  crop  of  raspberries  from  their  depredations,  the  buds  and  flowers  of  a  whole 
bush  being  sometimes  destroyed.  Oollecting  the  beeties  by  hand  by  beating  them  into 
a  net  or  open  pan  of  water  with  coal  oil  on  the  top  will  destroy  large  numbers,  but  this 
must  be  repeated  morning  and  evening  throughout  the  time  the  raspberries  and  early 
blackberries  are  in  flower.  As  in  the  cese  of  the  Baspberry  Oane-borer,  the  wild  rasp- 
berries, fortunately,  seem  more  attractive  to  the  beeties  than  the  cultivated  varieties. 

Baspbebbt  Nsobo  Bug  (Carimpihena  ptdicaria,  GemL). — ^The  nauseous,  buggy 
odour  and  taste  of  the  small  black  bug^  which  sometimes  causes  these  unpleasant 
accompaniments  of  a  delicious  raspberry,  are  unfortunately  well  known  to  most  people 
1^  do  not  examine  that  fruit  carefully  before  putting  it  into  their  mouths.  The  bugs 
are  seldom  found  upon  fruit  which  is  picked  and  carri^  to  the  market;  but,  when 
eating  fruit  from  the  bush,  it  is  weU  to  examine  carefully  if  any  of  the  small  blade 
beetie-like  bugs,  less  than  i  of  an  inch  in  length,  are  present.  They  also  attack  black- 
berries as  well  as  raspberries. 

Bbd-nxokbd  Agrilus  (AgrSus  ruficollie,  Fab.)t — ^When  raspberry  and  blackberry 
canes  are  being  pruned,  there  may  sometimes  be  seen  rough  swellingB  of  an  inch  or 
more  in  length.  These  are  the  '  Gouty  gall '  of  the  raspberry  and  blackberry,  and  each 
of  them  contains  the  slender  larva  of  a  Buprestian  beetle.  Each  gall  contains  one 
slender  grub  with  a  flattened  head,  but  there  may  be  several  galls  on  the  same  cane. 
The  eggs  are  laid  in  July,  and  the  young  larvee  eat  their  way  into  the  soft  shoot  and 
burrow  an  irregular  spiral  channel  around  the  cane,  causing  much  injury  and  weaken- 
ing its  growth.  They  remain  as  larvn  until  the  following  summer.  The  Bed-nedssd 
Agrilus  is  a  rather  uncommon  enemy  of  the  raspberry  in  Canada,  and,  although  it  is 
more  abundant  on  blackberries,  it  is  not  a  regular  enemy  of  the  fruit  grower,  nor  is  it 
very  injurious.  * 

Remedy, — The  only  remedy  for  this  insect  is  to  cut  out  all  galled  canes  early  in 
spring  and  bum  them.  No  stem  bearing  a  gall  ripens  a  good  crop  of  berries ;  so  they 
are  far  better  removed,  even  if  less  wood  is  left  than  is  desired. 
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Raspberry  Hoot-borer  {Bemhecia  tnarginata,  Har.). — The  roots  and  stems  of 
raspberries  and  blackberries,  particularly  in  old  plantations,  are  sometimes  injured  by 
a  dirty-whitish  caterpillar  with  a  red  head,  nearly  an  inch  long,  that  bores  in  the  root 
and  base  of  the  stem.  It  passes  the  winter  as  a  caterpillar  and  then  bores  up  five  or  six 
inches  into  one  of  the  canes  and  changes  to  a  chrysalis.  The  perfect  female  insect  of 
this  borer  is  a  black  clear-winged  moth  with  a  body  striped  with  yellow,  and  both  in 
appearance  and  moyements  looks  much  like  a  wasp.  She  lays  her  eggs  on  the  leaves  of 
raspberries  and  blackberries  in  July  and  sometimes  well  on  into  August.  The  attacks 
of  these  caterpillars  at  the  roots  cause  many  raspberry  canes  to  die  which  are  thought 
to  have  been  winter-killed. 

Remedy. — When  this  insect  gets  introduced  into  a  plantation  it  is  difficult  to 
eradicate.  The  chief  means  of  lessening  attack  is  to  start  new  plantations  in  good  soil 
and  keep  these  well  worked  and  cultivated.  When  the  larvsa  are  discovered  in  the  roots, 
they  may  be  dug  out  without  much  trouble,  as  the  burrows  are  large.  A  piece  of  bent 
wire  is  useful  for  this  purpose;  but  such  a  remedy  is  only  advisable  in  the  case  of 
special  bushes  which  it  is  desired  to  preserve. 

Raspberry  Sawfly  (Monophadnoides  ruhi,  Harr.). — ^During  June,  and  about  the 
time  raspberries  are  in  flower,  the  leaves  may  sometimes  be  noticed  to  be  riddled  with 
-small  holes.  On  examination,  this  will  be  found  to  be  the  work  of  small  green  bristly 
falfte-caterpillars  about  }  an  inch  in  length.  They  are  rather  hard  to  see  on  account  of 
their  colour,  but  their  work  is  easily  recognized.  There  is  only  one  brood  of  this  insect 
in  the  year ;  the  flies  are  black  with  a  dull  reddish  blotch  in  the  middle  of  the  abdomen 
above.  Thoy  are  about  the  size  of  the  house  fly  but  narrower  in  shape  and  have  four 
wings.  The  eggs  are  inserted  into  the  tissues  of  the  leaf  from  the  lower  side  and  a 
small  brown  patch  appears  on  the  leaf  above  each  egg.  The  eggs  hatch  after  about  a 
week.  The  larvse  are  full-grown  by  July,  when  they  fall  to  the  grround  and  spin  small 
<socoons  beneath  the  surface  of  the  soil. 

Remedy. — As  in  the  case  of  all  sawfly  larvse,  white  hellebore  either  dusted  over 
the  plants,  or  steeped,  one  ounce  in  two  gallons  of  water,  and  sprayed  over  the  foliage, 
is  a  sufficient  remedy.  A  very  weak  solution  of  Paris  green,  one  ounce  in  twelve  gallons 
of  water,  is  cheaper  and  more  effective;  but  this  must  not  be  used  after  the  fruit  is 
formed. 

Red  Sptoer. — See  under  Insects  Injurious  to  Ourrants,  Ac 

Six-spotted  Paru  (Paria  ^ex-notata.  Say). — Serious  injury  is  sometimes  done  to 
raspberries  by  small  shining  brown  beetles  \  of  an  inch  in  length,  varying  much  in 
<5olour  and  markings,  but,  in  the  commonest  form  found  on  raspberries,  having  honey- 
yellow  wing-cases  each  bearing  two  large  black  blotches,  the  thorax  reddish  brown,  and 
the  legs  yellow.  With  these  are  sometimes  also  found  some  specimens  which  are  en- 
tirely black.  The  injury  is  done  early  in  the  «eason,  just  as  the  raspberry  leaf -buds  are 
bursting,  and  occasionally  every  bud  may  be  eaten  from  a  plant  or  from  a  large  patch 
in  a  plantation.  These  beetles  are  rather  sluggish  in  habit,  but  fly  readily  from  place 
to  place.  The  larval  state  is  passed  in  the  ground,  where  the  insect  feeds  on  the  roots 
of  the  strawberry  and  also  probably  on  those  of  the  raspberry. 

Remedy. — The  injury  takes  place  during  the  month  of  May,  when  there  is  very 
little  surface  on  the  canes  to  hold  a  poisonous  application.  The  only  effective  method 
of  preventing  injury  by  the  beetles  is  to  use  a  strong  arsenieal  wash  by  which  the  leaf- 
buds  may  be  completely  covered.  For  this  purpose  Paris  green,  one  ounce  in  ten  gallons 
of  water,  to  which  lime  was  added  in  the  proportion  of  two  or  three  pounds  to  each  ten 
^Uons,  gave  the  best  results.  This  insect,  like  the  Rose  Chafer,  appears  to  be  far  leas 
susceptible  to  strong  poisons  than  most  leaf -eating  insects.  Sometimes  the  beetles  do 
not  appear  until  the  raspberries  have  made  considerable  gprowth,  and  in  such  cases 
many  of  them  may  be  destroyed  by  beating  into  nets  or  open  pans  containing  water 
and  coal  oil. 
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Snowy  Tbee-gbickxt  (CEcanihus  niveus,  Serv.). — ^When  raspberries  are  being 
pruned,  all  canes  bearing  the  long  scar,  sometimes  three  inches  in  length,  which  oon- 
tains  the  eggs  of  the  Snowy  Tree-cricket,  should  be  cut  out.  This  insect  seems  to  have 
great  preference  for  certain  plantations,  and  the  injuries  to  the  canes  in  such  places 
are  sometimes  serious.  The  eggs  are  forced  into  the  pith  of  the  cane,  thus  weakening 
it  and  reducing  the  crop.  The  young  tree-crickets  hatch  early  in  summer  and  feed  all 
their  lives  upon  plant  lice  and  other  small  insects.  The  only  injury,  therefore,  by  these 
insects  is  from  the  abundance  of  the  woimds  made  by  the  females  when  laying  their 


Remedy. — Trimming  out  and  burning  during  fall  or  winter,  all  canes  containing 
the  eggs,  is  the  only  practical  remedy. 


In  addition  to  the  above,  there  are  certain  other  insects  the  attacks  of  which  upon 
raspberries  and  blackberries  are  of  less  importance,  but  which,  of  course,  may  at  any 
y  time  assume  more  serious  proportions.  Among  these  are  the  caterpillars  of  various 
noctuid  moths  known  as  cutworms,  which  crawl  up  the  stems  at  night  and  attack  the 
foliage.  Among  these  is  the  Black  Army  worm  (Noctua  fennica,  Tausch.),  and  some 
-caterpillars  of  similar  habits.  Thesr  may  all  be  controlled  when  their  depredations  are 
recognized,  by  distributing  poisoned  bran  mash  beneath  the  bushes.  Several  kinds  of 
gall-making  insects  do  a  certain  amount  of  injury,  and  these  must  be  reduced  in 
numbers,  when  unduly  abundant,  by  pruning  out  the  galls  or  by  good  methods  of 
cultivation,  such  as  setting  out  new  beds  and  not  keeping  any  land  too  long  urder  the 
same  crop.  The  larvsB  of  several  small  moths  feed  more  or  less  on  the  foliage,  such  as 
the  Baspberry  Plume  Moth  (OxypiUus  tenuidaeiylua.  Fitch),  the  Oblique-banded  Leaf- 
roller,  &C.  These  may  all  be  kept  in  check  by  spraying  the  bushes  either  with  a 
•decoction  of  hdlebore,  or  a  weak  mixture  of  Paris  green  and  water. 

The  Entomologist  will  at  all  times  be  pleased  to  help  fruit  growers  with  advice  as 
to  the  identification  of,  or  the  best  remedies  to  apply  for  the  attacks  of,  any  insects  they 
may  find  injuring  their  crops.  He  will  also  be  exceedingly  grateful  for  information  as 
to  the  appearance  in  large  numbers  of  any  fruit  enemies,  whether  of  well  known 
insects  or  not.  Specimens  of  all  kinds,  within  the  limits  of  the  postal  regulations, 
ean  be  sent  FKBE  by  mail  if  addressed  to  The  Entomologist,  Central  Experimental 
Farm,  Ottawa. 
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EI8T0BICAL  SKETCH  OF  THE  WOSK  OF  D&.  WH.  SAUITDEBS,  BIEECTOB  OF 

THE  BOUHIOH  EXFEBIKEHTAL  FABJfS,  HT  DCPBOVIHO  THE 

C1TBKAHT,  OOOSEBEBBT  AHD  EASFBEBET. 

In  this  bulletin,  46  of  the  yarieties  of  buBh  fruits  described  were  originated  by  Dr. 
Wm.  SaimdeiB,  Director  of  the  Dominion  Experimental  Farms.  The  following 
historical  sketch  of  the  origin  of  these  fruits  is  published,  in  order  that  this  good  work 
may  be  better  known  and  in  order  to  bring  together  as  much  information  as  possibis 
regarding  these  fruits.  This  is  part  of  a  paper  prepared  by  Dr.  Saunders  and  read  be- 
fore the  Botanical  Section  of  the  British  Association  for  the  Advancennsnt  of  Scienoe^ 
at  Toronto,  Ont,  August,  1897.  The  paper  is  published  in  full  in  the  Annual  Beport 
of  the  Dominion  Experimental  Farms  for  1897. 

THE  QOOSEBEBRY  AND  CURRANT. 

The  first  'crosses  attempted  in  1868  were  with  the  gooseberry.  These  were  made 
with  the  object  of  improying  the  size  and  quality  of  what  are  known  as  the  American 
gooseberries,  by  introducing  strains  of  some  of  the  best  English  sorts,  and  at  the  same 
time  to  obtain  varieties  free  from  the  gooseberry  mildew,  Sphceroikeca  tnara-uva, 
which  has  in  the  past  affected  nearly  all  the  English  gooseberries  grown  here,  so  badly 
both  in  foliage  and  fruit  as  to  discourage  their  cultivation.  Those  which  are  known 
as  American  or  native  sorts  are  believed  to  have  resulted  from  crosses  between  the  wild 
species  and  European  forms,  and  are  noted  for  their  haidineBS,  productiveness,  and  free- 
dom from  mildew.  Several  hundred  seedlings  resulted  from  these  efforts^  some  of  which 
axe  still  in  cultivation.  Two  of  them — one  named  Pearl  (a  cross  between  Downing 
end  Ashton's  Seedling,  or  Broom  Girl)  and  Bed  Jacket  (a  cross  between  Houghton 
and  Warrington) — ^are  both  popular  sorts,  on  account  of  their  size,  productiveness  and 
freedom  from  mildew,  and  are  now  extensively  grown  both  in  Canada  and  the  United 
States.  Among  the  early  experiments  some  trials  were  made  with  the  wild  sorts — ^the 
small,  smooth  goosebe(rry,  Btbet  axyacanihaides,  and  the  prickly  gooseberry,  Bibes 
Cynosbati.  No  success  attended  the  efforts  with  the  former;  but  among  the  crosses 
obtained  on  the  prickly  gooseberry,  R,  Cynoshati,  with  Warrington  were  several  in- 
teresting sorts,  one  of  which  was  quite  smooth,  another  sparingly  hairy,  and  a  third 
somewhat  more  hairy.  This  latter  is  still  under  cultivation  at  the  Central  Experi- 
mental Farm  at  Ottawa.  In  growth  and  habit  the  bushes  resemble  the  female  parent, 
but  the  fruit  is  considerably  larger  and  much  improvAl  in  quality,  and  the  berries  when 
ripe  are  tinged  with  red.  Efforts  were  also  made  during  these  early  years  to  cross  the 
black,  red,  and  white  currants  with  the  gooseberry,  but  without  success.  After  five  or 
six  years  the  new  seedlings  had  increased  to  sudi  an  extent  that  their  number  was 
embarrassing,  and  no  more  work  was  undertaken  on  this  line  until  1890,  after  the 
establishment  of  the  Canadian  Experimental  Farms,  when  a  larger  field  for  such  work 
was  opened.  On  my  arrival  from  London,  Ontario,  at  Ottawa,  in  1887,  all  the  surviving 
seedlings  of  all  sorts  of  any  promise — ^more  than  800  in  all — ^were  taken  to  the  Central 
Experimental  Farm,  and  since  then,  with  the  help  of  assistants,  many  new  forms  have 
been  produced.  Among  others,  hybrids  have  been  obtained  between  the  cultivated 
blade  currant,  Ribes  nigrum,  and  a  cultivated  variety  of  the  gooseberry,  Rtbes 
OroMmdaria;  also  between  the  black  currant  and  white  currant,  a  variety  of  Rtbes 
ruhrum.    In  each  instance  the  black  currant  was  ^osen  as  the  female.    Three  of  the 


*The  term  'oroM-l>r6d'  !■  used  when  referring  to  orosies  produced  between  different 
yarletles  of  the  eame  epecies,  and  the  word  '  hybrid/  when  referring  to  forms  produced  by 
erossing   plants   which   are   recognized   as   distinct  species. 


liybrids  between  the  black  currant  and  the  white  currant,  and  twenty-eight  of  thoae 
between  the  black  currant  and  gooseberry,  are  still  under  trial.  There  are  in  this  in- 
stance some  well  marked  points  of  difference  between  the  female  and  the  male,  and  tin 
hybrids,  in  many  respects,  are  intermediate  in  their  character.  The  branches  of  the 
black  currant  are  without  thorns,  whereas  those  of  the  gooseberry  are  thorny;  the 
hybrids  have  the  branches  thomless  as  in  the  female. 

The  leaves  of  the  black  currant  are  large,  three  lobed,  with  the  points  of  intersec- 
tion between  the  lobes  slightly  notched,  and  the  margins  are  serrated ;  the  teeth  coarse, 
somewhat  irregular  and  pointed.  The  leaves  are  also  supplied  with  a  large  number  of 
oil  cells,  80  that  when  bruised  they  exhale  a  strong  and  diaraet«ristic  odour.  The  leaf 
«talks  are  very  slightly  hairy  towards  the  base. 

In  the  gooseberry  the  points  of  intersection  between  the  lobes  of  the  leaves  are 
-deeply  notched,  and  the  marginal  serrations  are  more  irregular  and  rounded,  with 
short,  blunt  points.  The  leaves  whon  bruised  are  odourless,  and  the  leaf  stalks  ar<s 
shorter  and  more  decidedly  hairy  with  the  hairs  extending  further  up  the  stalk. 

In  the  hybrids  the  leaves  are  intermediate  in  form,  and  almost  as  deeply  cleft  at  the 
junction  of  the  lobes  as  are  those  of  the  goo8et)erry.  The  serrations  are  also  of  an  in- 
termediate character,  being  less  pointed  than  in  the  black  currant  and  lees  rounded 
than  in  the  gooseberry.  The  leaves  of  most  of  the  hybrids  have  no  odour  when  bruised, 
except  in  two  instances  where  the  black  curriant  odour  is  faintly  perceptible.  The  leaf 
stalks  are  more  hairy  than  those  of  the  black  currant,  but  less  hairy  than  those  of  the 
gooseberry. 

The  flowers  of  the  black  currant  are  borne  on  long  bunches  of  seven  to  twelve, 
whereas  in  the  gooseberry  they  are  usually  in  pairs  and  occasionally  there  are  three  in 
«  cluster.  In  the  hybrids  they  are  borne  in  clusters  of  from  four  to  seven.  In  the 
structure  of  the  pistil  of  the  flower  there  is  also  a  notable  difference.  In  the  bla<^ 
<mrrant  the  pistil  is  single,  smooth  throughout,  and  somewhat  thickened  and  robust 
towards  the  tip,  which  is  flat  and  blunt.  In  the  gooseberry  it  is  longer  and  divided  to 
the  base,  both  branches  being  slender  and  very  hairy  for  nearly  half  their  length,  the 
slender  divisions  diverging  towards  the  tip.  In  the  hybrids  the  pistil  is  single  for  about 
half  its  length  or  more,  but  divided  towards  the  tip,  and  the  divisions  divergent.  There 
are  also  differences  in  the  time  of  blooming.  The  flowers  of  the  gooseberry  are  open 
flome  days  before  those  of  the  black  currant;  while  those  of  the  hybrids  are  inter- 
mediate in  that  respect. 

All  the  hybrids  have  flowered  freely  every  season  for  several  years  past,  and 
although  no  imperfection  can  be  detected  in  the  floral  organs,  no  fruit  could  be  found 
on  any  of  them  until  last  year,  when  two  berries  were  found  on  one  bush  and  one  on 
another.  These  were  borne  singly,  like  the  gooseberry,  and  were  about  the  size  of  a 
large  currant,  but  of  a  dull  reddish  colour.  The  seeds  these  contained  were  carefully 
saved  and  sown,  but  none  of  them  germinated.  This  season  only  one  specimen  of  fruit 
was  found  and  this  dropped  before  it  was  fully  matured.  With  the  view  of  inducing 
the  fruit  to  set  more  freely,  clusters  of  the  flowers  have  beeti  artificially  fertilized  with 
pollen  from  adjacent  flowers  on  the  same  bush,  also  from  flowers  of  the  black  currant 
and  the  gooseberry;  but  none  of  these  exx)eriments  have  been  successful. 

The  several  differences  and  resemblances  noticed  seem  to  establish  the  true  hybrid 
character  of  the  progeny,  a  point  further  confirmed  by  the  fact  that  the  gooseberry  and 
white  currant  characteristics  in  these  hybrids  are  recog^nized  by  insects  and  parasitic 
plants.  The  gooseberry  saw-fly  (Pteronus  rihesii),  which  is  not  known  to  touch  the 
foliage  of  the  black  currant,  consumes,  with  g^reat  avidity,  the  leaves  of  the  gooseberry 
and  white  currant;  it  also  feeds  freely  on  the  hybrids,  which,  although  raised  from 
seed  of  the  black  currant,  are  thus  recognized  by  this  insect  as  partaking  of  the  nature 
of  the  male  parent.  The  goosoborry  mildew,  also  Sphcrrotheca  mors-uvce,  B.  &  C, 
which  is  not  known  to  affect  the  black  currant,  attacks  the  hybrids  freely,  showing  that 
the  gooseberry  characteristics  which  they  x>08sess  are  recognized  also  by  this  fungus 
enemy  of  the  gooiseberry. 
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Another  group  of  experiments  with  shrubs  in  this  genus  has  been  the  crossing  of 
the  cultivated  black  currant,  Bibea  nigrum,  with  the  wild  black  currant  of  the  western 
plains,  Bihes  floridum.  Erom  this  cross  a  number  of  seedlings  have  been  produced^ 
partaking  more  or  less  of  the  characteristics  of  both  parents,  some  of  which  promise  to> 
be  worthy  of  cultivation  for  their  fruit.  During  the  past  season  a  number  of  additional 
crosses  in  this  genus  have  been  successfully  made,  from  which  some  further  results  o£ 
interest  are  looked  for. 

THE  RASPBERRY  AND  BLACKBERRY. 

The  first  crosses  were  made  with  raspberries  in  1869,  and  the  work  has  been  con- 
tinued at  intervals  up  to  the  present  time.  In  1869  a  red  variety,  known  as  the  Phila- 
delphia, a  form  of  Buhus  strigosuM,  which  was  very  productive  but  lacking  in  flavour,, 
was  crossed  with  a  high-flavoured  yellow  sort  known  as  Brinckle's  Orange,  but  the 
progeny  in  this  case  was  tender  and  unhealthy  in  character  and  none  of  them  have- 
survived.  In  1870  a  cultivated  form  of  the  black  cap  raspberry,  Buhus  occidsnialis^ 
was  fertilized  with  pollen  of  the  Philadelphia.  This  latter  experiment  was  undertaken 
mainly  for  the  purpose  of  gr&ining  some  information  as  to  the  influence  of  sex  on  the 
character  and  habit  of  the  offspring.  The  black  raspberry,  Buhus  occidentdlis,  which 
was  chosen  as  the  female,  propagates  by  rooting  from  the  pendulous  tips  of  the  branches,, 
which,  late  in  the  season,  touch  the  ground ;  while  the  male,  the  red  raspberry,  Buhus^ 
strigosus,  sends  up  suckers  from  the  buds  developed  on  the  roots,  and  these  roots  ex- 
tend under  the  surface  to  a  considerable  distance  from  the  base.  Twenty-four  plant» 
were  raised  from  this  cross,  all  of  which  fruited  in  1873,  and  some  of  them  were  very 
proliflc.  In  every  instance  the  seedlings  rooted  from  the  tips,  but  not  freely,  and  in 
two  or  three  instances  an  occasional  sucker  was  thrown  up  from  the  roots,  a  few  inches 
from  the  crown.  Subsequently  these  plants  were  propagated  more  freely  by  layering^ 
in  spring  the  canes,  the  growth  of  the  previous  summer,  when  they  rooted  at  almost 
every  joint.  The  fruit  of  the  best  of  these  hybrids  was  larger  than  that  of  either  of 
the  parents;  it  was  intermediate  in  colour,  being  dark  purple  with  a  whitish  bloom, 
while  the  flavour  was  a  striking  combination  of  the  characteristics  of  both. 

During  the  following  four  or  five  years  many  additional  crosses  were  made  with 
raspberries,  and  many  attempts  were  made  to  cross  the  raspberry  Buhus  strigosus  with 
the  blackberry  Buhus  villosus,  but  without  much  success.  Most  of  the  efforts  failed, 
but  seeds  were  produced  on  several  occasions.  Sometimes  these  did  not  germinate,  and 
several  times,  when  one  or  two  seeds  did  start,  the  young  plants  were  weakly  and  died 
before  much  growth  was  made. 
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SPRAYING  FORMULJS. 

« 

INSEOnOIDES. 

PAKIS  GEEEN. 

FOR  FOLIAQE-EATINQ  INSECTS. 

Paris  green 4  oz. 

Unslaked  lime 4  oz. 

Water 40  gallons. 

Make  the  Paris  green  into  a  paste  with  a  little  water;   then  stir  into  the  latfrer 
quantity  of  water  to  which  has  heen  added  the  lime.    Apply  in  a, fine  spray. 

Dry  mixture. — 1  lb.  Paris  green  with  50  lbs.  flour,  land  plaster,  slaked  lime  or  any 
other  perfectly  dry  powder.    Dust  the  bushes  well  with  this. 

Poisoned  bran. — ^Mix  i  lb.  of  Paris  green  with  50  lbs.  of  slightly  moistened  bran. 

HELLEBORE. 

White  hellebore 1  oz. 

Water 2  gallons. 

Or  the  dry  hellebore,  to  be  dusted  undiluted  over  attacked  plants. 


PYRETHRUM  (or  Inseot  Powder). 

Pyrethrum  powder 1  oz. 

Water 3  gallons. 

Dry  mixture. — Mix  thoroughly  1  part  by  weight  of  insect  powder  with  4  parts  by 
weight  of  cheap  flour,  and  keep  in  a  close  vessel  for  24  hours  before  dusting  over  plants 
attacked. 

KEROSENE  EMULSION. 

FOR  BARK-LICE  AND  OTHER  SUCKINQ  INSECTS. 

Kerosene  (coal  oil) 2  gallons. 

Rain  water 1  gallon. 

Soap i  lb. 

Dissolve  soap  in  water  by  boiling;  take  from  fire,  and,  while  hot,  turn  in  kerosene 
and  chum  briskly  for  5  minutes.  For  use  dilute  with  9  parts  of  water  so  that  the  above 
8  gallons  of  stock  emulsion  will  make  30  gallons  of  spraying  mixture. 


WHALE-OIL  SOAP. 


For  brown  or  black  ^phis. .  * 1  lb.  in  4  gallons  water. 

For  scale-insects  (young). 1  lb.  in'  5        " 

For  green  aphis  or  tlirip I  lb.  in  6         " 

For  San  Jose  scale  (in  winter) 2  lbs.  in  1  gallon      " 
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TOBACCO  AND  SOAP  WASH. 


Soak  in  half  a  barrel  of  hot  water  for  a  few  hours  10  lbs.  of  tobacco  leaves  (home- 
grown will  do) ;  strain  off  and  add  2  lbs.  of  Whale-oil  soap.  Stir  until  it  is  dissolved, 
and  dilute  to  40  gals.    Apply  early  and  two  or  three  times  at  short  intervals. 


LIME  WASH. 

Unslaked  lime lto2  lbs. 

Water ..  ..  1  gallon. 

Strain  through  sacking  before  spraying. 

•  »  ■ 

LIME-StJtPHUlt  WASH. 

* 

FOB  8AK   JO&t  SCALE  AND  FUNGOUS  DISEASES. 

Lime 12  lbs. 

Sulphur,  powdered 12  lbs. 

Water  to  make 40  gallons. 

Slake  the  lime  with  only  enough  water  to  do  it  thoroughly.  Add  the  sulphur  by 
dusting  it  over  the  lime  while  slaking |  atir  well  and  boil  for  at  least  an  hour,  adding 
only  so  much  hot  water  as  is  necessary  for  easy  stirring.  When  thoroughly  cooked, 
strain  through  sacking,  and  apply  hot. 


LIME-STJLPHUE-SODA  WASH. 

Lime 25    lbs. 

Sulphur,  powdered. 12i  lbs. 

Caustic  soda 5    lbs. 

Water  to  make • 40    gallons. 
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Put  the  lime  in  a  barrel j  add  enough  hot  water  to  make  it  boil  rapidly;  while 
slaking,  stir  in  the  sulphur,  previously  made  into  a  thin  paste  with  hot  water;  then 
add  the  caustic  soda  dissolved  in  hot  water.  Add  more  water  as  required  to  prevent 
boiling  over,  and  stir  briskly  all  the  time.  When  all  bubbling  ceases,  add  hot  water  to 
make  up  to  40  gallohs. 

Cook  sulphur  washes  in  iron  pots  or  by  steam  in  weoden  vats  or  barrels;  never 
use  copper  vessels  either  for  cooking  or  for  spraying  sulphur  washes  from. 


FUNGICIDES: 


BORDEAUX  MIXTURE. 


FOE  FUNQL 

Copper  sulphate  (bluestone) 4  lbs. 

Unslaked  Kme 4  lbs. 

Water  (1  barrel) 40  gallons. 

Dissolve  the  copper  sulphate  (by  suspending  it  in  *  ooarse  cotton  bag  in  a  wooden 
or  earthen  vessel  containing  4  or  5  or  more  gallons  of  water.     It   will    slake  im>r« 
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quickly  in  hot  water).  Slake  the  lime  in  another  yesaeL  If  the  limey  when  slaked,  if 
lumpy  or  granular,  it  should  be  strained  though  coarse  ■acking  or  a  fine  sieve.  Pour 
the  copper  sulphate  solution  into  a  barrel,  or  it  inay  be  dissolved  in  thia  in  the  first 
place;  half  fill  the  barrel  with  water;  dilute  the  slaked  lime  to  half  a  barrel  of  water, 
and  pour  into  the  diluted  copper  sulphate  solution,  then  stb  thoroughly.  It  is  then 
ready  for  use.    (Never  mix  concentrated  milk  of  lime  and  oopper  solution.) 

A  stock  solution  of  copper  sulphate  and  milk  of  lime  may  be  prepared  and  kept 
ill  separate  covered  barrels  throughout  the  spraying  season*  The  quantities  of  copper 
sulphate,  lime  end  water  contained  in  each  should  be  carefully  noted. 

To  test  Bordeaux  mixture,  let  a  drop  of  ferrooyanide  of  potassium  solution  fall 
into  the  mixture  when  ready.  If  the  mixture  turns  reddiah  brown,  add  more  milk  of 
lime  until  no  change  takes  place. 


POISONED  BORDEAUX  MIXTTIKE. 

FOR  FUNQI  AND  LeXf-EATIKO  INSEOTS. 

To  the  40  gallons  of  Bordeaux  mixture  prepared  as  above,  add  4  ounces  of  Paris 
green. 


AMMONIACAL  GOPPEB  CARBONATE. 

(Dopper  carbonate •      5  oz. 

Ammonia 2  quarts. 

Water  (1  barrel) 40  gallons. 

Dissolve  the  oopper  carbonate  in  the  ammonia.  The  ammonia  and  concentrated 
solution  should  be  kept  in  glass  or  stone  jars,  tightly  corked.  It  is  ready  for  use  ss 
soon  as  diluted  with  the  40  gallons  water.  To  be  used  when  Bordeaux  cannot  be 
applied  on  account  of  staining  the  fruit. 


POTASSIUM  SULPHIDK 

(Liver  of  Sulphub.) 

Potassium  sulphide 1  oz. 

Hot  water • 2  gallons. 

Dissolve  the  potassium  sulphide  in  hot  water. 


•  ■ 


DEPARTMENT  OF  AGRICULTURE 


CENTRAL   EXPERIMENTAL  FARM 
OTTAWA,    CANADA 


QUALITY  IN   WHEAT 


PART    I 


BY 


OHAS.    E.    SAUNDERS.    Ph.  D., 

Gerealiat. 


PART    II 


BY 


PRANK    T.   SHUTT,    M.  A., 

Chemist  of  the  Dominion  Experimental  Farms. 


bxjlleti:n^  jSTo.  57 


OCTOBER,  1907. 


PubllBhed  by  direction  of  the  Hon.   SYDNEY  A.   FISHER,   Minister  of  Agriculture.  Ottawa. 


To  the  Honourable 

The  Minister  of  Agriculture. 

Sm, — ^I  Have  the  honour  to  submit  for  your  approval  Bulletin  67  of  the  Experi- 
mental Farm  series,  on  Quality  in  Wheat.  It  consists  of  two  parts.  Part  I.  has  been 
prepared  by  the  Cerealist,  Dr.  C.  E.  Saunders,  and  Part  IL,  by  the  Chemist  of  the  Ex- 
perimental Parms,  Mr.  Frank  T.  Shutt. 

In  Part  I.  the  chief  subjects  discussed  are  the  breeding  of  new  sorts  of  wheat  of 
high  quality,  especially  early  ripening  varieties,  suitable  for  the  northern  parts  of 
Canada  and  the  determination  of  the  quality  of  the  different  sorts  now  in  cultivation 
with  special  reference  to  their  relative  value  in  bread-making.  The  crossing  and  the 
selecting  of  wheats  are  dealt  with,  also  the  methods  of  milling  the  different  sorts  and 
of  conducting  baking  tests  from  the  samples  so  obtained.  In  the  baking  the  proportion 
of  water  taken  up  and  retained  by  the  several  varieties  is  recorded.  Accurate  measure- 
ments have  been  obtained  of  the  volume  of  the  loaves  of  bread  made  and  the  texture, 
colour  and  other  peculiarities  of  each  sample  noted.  A  method  has  been  devised 
for  estimating  the  baking  strength  of  each  flour  from  a  baker's  standpoint,  and  the 
relative  value  of  the  different  flours  for  the  making  of  bread  ascertained.  These  tests 
include  spring  wheats,  winter  wheats,  durum  wheats,  also  several  commercial  flours, 
the  latter  being  introduced  for  comparison.  The  relative  points  of  merit  also  the  de- 
ficiencies found  in  the  different  sorts  are  fully  discussed,  and  the  value  of  mixed  flours 
in  bread  making  considered.  The  results  here  presented  of  the  research  work  carried  on 
by  the  Cerealist  in  this  important  line  of  investigation  are  highly  interesting,  and  the 
methods  devised  for  solving  some  of  the  difficult  problems  encountered  are  ingenious 

« 

and  orig^naL 

In  Part  IL  the  chemical  aspects  of  this  work  are  presented,  the  chemical  composi- 
tion of  wheats  is  discussed  and  the  value  of  their  different  characteristics  referred  to. 
Most  of  the  samples  which  have  been  milled  and  baked  by  the  Cerealist  have  been  sub- 
mitted to  analysis  by  the  Chemist  and  much  information  is  thus  given  as  to  their 
composition.  The  important  part  played  by  the  nitrogen  compounds  in  the  making  of 
bread  is  also  dwelt  on,  and  the  total  percentages  of  albuminoids  in  each  sample  given, 
also  the  proportions  of  gliadin,  sugar  and  ash  found  in  each  case.  This  bulletin  is 
most  instructive  and  will  commend  itself  to  those  who  desire  information  on  this  im- 
portant subject. 

I  have  the  honour  to  be,  sir. 

Your  obedient  servant, 

WM.  SAUNDERS, 
Director  of  Experimental  Farms. 
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QUALITY   IN    WHEAT. 

PART  I. 

By  Chas.  E.  Saunders^  B.A.,  PLD.,  Cerealist. 

The  fact  that  both  wheats  and  flours  di&r  considerably  in  their  characteristics 
has  long  been  known,  although  the  ideas  generally  prevalent  in  regard  to  these  differ- 
ences have  not  been  very  dofinite  and  there  has  been  comparatively  little  effort  made  to 
discover  the  relationship  between  the  peculiarities  of  the  wheat  kernels  and  those  of 
the  flour  produced  from  them.  As  a  rule,  teo  little  attention  has  been  paid  by  farmers 
to  the  question  of  quality  in  flour,  the  varieties  of  wheat  giving  the  largest  yield  being 
usually  grown,  regardless  of  any  other  considerations.  Of  late  years,  however,  more 
thought  has  been  given  to  this  question  of  quality,  and  the  price  of  wheat  is  now  regu- 
lated to  a  certain  extent  by  the  opinion  which  the  buyer  forms  as  to  the  probable  qual- 
ity as  well  as  the  quantity  of  the  flour  which  can  be  obtained  from  the  grain. 

In  the  new  wheat  districts  of  central  and  western  Canada  the  importance  of  rais- 
ing wheat  of  high  quality  has  usually  been  recognized.  The  great  distance  of  some 
of  these  areas  from  the  sea  coast  makes  it  essential  to  produce  wheat  of  high  quality 
so  that  the  cost  of  transportation  to  the  centres  of  commerce  shall  not  be  too  great  in 
proportion  to  the  value  of  the  grain.  Some  sections  of  the  prairie  country  have  too 
short  a  ^enson  to  rii)en  regularly  the  later  maturing  varieties  of  wheat,  and  it  is  clearly 
imperative,  in  breeding  new  sorts  of  early-ripening  habit  for  these  districts,  to  keep 
the  question  of  quality  constantly  in  mind.  In  the  older  parts  of  Canada,  where  farm- 
ing has  been  carried  on  for  many  years,  the  tendency  to  sacrifice  quality  to  yield  has 
been  instrumental  in  reducing  the  average  value  of  the  wheat  below  the  high  standard 
which  it  might  have  retained  had  more  attention  been  paid  to  this  question. 

It  will  be  seen,  therefore,  that  there  are  two  chief  problems  included  in  the  subject 
of  this  bulletin,  the  first  being  the  breeding  of  hew  sorts  of  wheat  of  high  quality 
(especially  for  some  of  the  more  northern  sections  of  our  country),  and  the  second 
being  the  determination  of  the  quality  of  the  varieties  now  in  cultivation  so  as  to  be 
able  to  give  to  farmers  in  all  parts  of  Canada  definite  advice  as  to  the  best  sorts  for 
them  to  grow.  The  first  of  these  problems,  the  breeding  of  new  varieties  of  high  qual- 
ity, though  of  prime  importance  and  occupying  a  very  large  part  of  the  writer's  atten- 
tion, does  not  require  lengthy  treatment  in  this  bulletin.  Most  of  the  space  will  there- 
fore be  taken  up  with  the  question  of  testing  wheat  for  quality  under  the  usual  condi- 
tions when  a  fair  quantity  of  pure  seed  is  available. 

The  investigations  reported  in  this  bulletin  are  by  no  means  complete,  some  of  the 
problems  having,  as  yet,  only  been  touched  upon.  The  results  reached,  however,  are 
of  some  importance  and  it  has  been  felt  that  it  would  be  unwise  to  delay  the  publica- 
tion of  them  for  an  indefinite  period.  It  is  expected  that  this  work  will  be  continued 
for  a  considerable  time  yet,  as  many  important  questions  have  still  to  be  studied. 

SIONIFICANCE  OP  THE  TERM  *  QUALITT  '  IN  REGARD  TO  WHEAT  AND  FLOUR. 

In  discussing  the  quality  of  wheat,  one  has  to  consider  both  the  miller's  and  the 
baker's  point  of  view.  These  two  are  often  confused  and  the  term  *  milling  quality ' 
or  '  milling  value,'  is  sometimes  employed  in  the  same  sense  as  '  baking  quality.'  The 
miller  desires  primarily  a  large  yield  of  fiour  of  good  appearance;  while  the  -baker  is 
not  directly  interested  in  the  yield  but  requires  the  flour  to  be  of  such  appearance  and 
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strength  as  will  suit  his  particular  purposes.  It  might  happen  therefore  that  a  sample 
of  wheat  of  excellent  milling  quality  might  yield  flour  quite  unsatisfactory  to  the  con- 
sumer ;  and  on  the  other  hand  a  poor,  somewhat  shrivelled  sample  of  wheats  might  give 
a  small  yield  of  flour  possessing  admirable  baking  qualities. 

In  referring  to  flour,  the  terms  ^  quality '  and  *  strength '  are  often  used  as  if  they 
had  the  same  significance,  which  is  not  strictly  true.  The  term  '  strength '  conveys  a 
fairly  definite  idea  even  though  slightly  different  meauiiigs  may  be  attached  to  it  at 
various  times.  *  Quality,'  however,  obviously  signifies  suitability  for  the  purpose  in- 
tended. A  flour  of  high  quality  for  pastry  is  a  flour  of  low  strength,  whereas  a  flour  of 
high  quality  for  the  production  of  very  light  bread  or  for  mixing  to  improve  the 
strength  of  weak  flours,  must  be  of  high  strength. 


PURPOSES  FOR  WHICH   WHEAT  IS  USED. 

It  may  be  well  before  going  furtlier  to  mention  some  of  the  different  purposes  for 
which  wheat  is  used.  Of  these,  bread-making  is  no  doubt  the  chief,  and  for  this  pur- 
pose strong  flour  is  most  popular,  both  because  it  will  usually  give  light  bread,  even  in 
the  hands  of  a  careless  worker,  and  because  its  water  absorption  is  generally  high,  a 
distinct  advantage  to  the  baker  who  sells  his  bread  by  weight.  For  household  pur- 
poses, where  only  one  kind  of  flour  is  used,  varieties  of  the  very  highest  strength  are 
centainly  not  to  be  preferred.  Very  good  bread  can  be  made  from  flour  of  moderate 
strength,  and  such  flour  is  also  fairly  well  adapted  for  the  making  of  biscuits,  cakes 
and  pies,  which  are  usually  rather  tough  and  indigestible  when  made  from  very  strong 
flour.  Flour  of  really  low  strength  is  however  undoubtedly  the  best  for  pastry.  For 
the  making  of  cereal  breakfast  foods,  many  of  which  consist  chiefly,  or  altogether,  of 
rolled  wheat,  the  manufacturers  prefer  varieties  with  plump,  round  kernels  and  a  yellow 
skin.  The  presence  of  a  considerable  quantity  of  gluten  is  said  to  be  also  an  advantage 
from  the  manufacturer's,  as  it  certainly  is  from  the  consumer's,  point  of  view.  Wheat 
is  also  used  for  the  production  of  mrcaronl,  for  which  purpose  very  hard  glutinous  sorts 
are  found  most  satisfactory.  Occasionally  wheat  is  grown  for  the  purpose  of  feeding 
chickens,  in  which  case,  no  doubt,  highly  glutinous  varieties  are  to  be  preferred. 

The  consideration  of  these  different  uses  makes  it  clear  that  it  is  not  strictly  ac- 
curate to  refer  to  the  strongest  wheat  or  flour  as  the  best.  It  is  the  best  only  for  cer- 
tain purjwses.  For  other  purposes  weaker  flours  are  best.  Farmers  who  grow  wheat, 
should,  therefore,  consider  the  use  to  which  it  is  to  be  put  and  should  select  the  variety 
to  be  cultivated  just  as  they  would  select  an  animal  for  the'  particular  purpose  for 
which  it  is  required. 

BREEDma  NEW  VARIETIES  OP  WHEAT  OF   HIGH  QUALITY. 

From  the  very  inception  of  the  Dominion  Experimental  Farms  a  good  deal  of  at- 
tention was  given  to  the  breeding  of  wheats  of  high  quality  and  early  maturing  habit. 
This  work  was,  for  some  years,  under  the  personal  supervision  of  the  Director,  whose 
many  duties,  however,  made  it  impossible  for  him  to  devote  as  much  time  to  it  as 
seemed  desirable.  Other  causes  also  operated  to  make  progress  in  those  days  somewhat 
more  difficult  than  it  is  at  present.  One  of  the  grreat  difficulties  was  due  to  the  large 
amount  of  wheat  required  for  a  milling  test  and  to,  produce  flour  for  baking  purposes. 
During  the  last  few  years,  since  the  establishment  of  the  Cereal  Division,  the  installa- 
tion of  suitable  apparatus  for  grinding  small  quantities  of  wheat  and  for  conducting 
baking  tests  with  the  flour  so  obtained  makes  it  possible  to  determine  accurately  tho 
quality  of  any  variety,  even  when  only  a  very  small  amount  of  seed  is  available.  Con- 
siderable knowledge  has  also  been  gained  by  plant  breeders  during  the  last  twenty  years 
and  the  problems  can  now  be  attacked  with  greater  assurance  of  success  than  was  pos- 
sible two  decades  ago.  From  the  outset  of  this  work  efforts  were  made  principally  to 
combine  the  high  quality  of  Eed  Fife  wheat  with  the  early  maturing  habits  of  other 
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varieties,  the  quality  of  which  was  usually  unknown.  The  system  of  selection  follow- 
ing the  cross-breeding  was  less  rigid  at  first  than  that  which  is  now  employed.  For 
the  last  few  years  the  method  of  selection  by  single  plants  only  has  been  used  on  this 
farm.  The  seed  of  every  plant  saved  is  always  sown  separately  until  after  it  has  been 
found  that  the  characteristics  of  each  particular  strain  are  quite  fixed. 

From  the  beginning  it  was  found  to  be  extremely  desirable  to  have  some  method 
of  estimating  the  quality  of  the  grain  produced  by  individual  plants.  It  has  been 
well  known  for  a  long  time  to  practical  wheat  buyers  that  some  rough  idea  of  the  bak- 
ing strength  of  flour  can  be  obtained  by  chewing  for  about  four  or  five  minutes  a  few 
of  the  kernels  of  the  wheat  from  which  the  flour  is  to  be  made  and 
then  examining  in  the  fingers  the  gluten  thus  obtained.  After  having  car- 
ried out  this  simple  test  for  a  large  number  of  times,  the  writer  found  that 
it  was  possible  to  acquire  considerable  facility  for  judging  quality  by  this  method  and 
for  the  last  two  or  three  years  he  has  used  it  very  extensively,  chewing,  usually,  about 
ten  or  a  dozen  kernels  from  the  crop  of  each  plant  which  is  being  considered  as  a  pos- 
sible mother  plant.  As  a  general  rule,  it  may  be  said  that, the  strongest  flour  will  be 
obtained  from  those  wheats  which  produce  gluten  having  the  greatest  ability  to  recover 
its  shape  after  being .  squeezed  between  the  fingers.  The  variations  in  the  quality  of 
the  gluten  observed  in  different  plants  of  the  same  pedigree  are  of  ten  very  great,  and 
it  is  not  claiming  too  much  to  say  that  this  simple  and  apparently  inefficient  method  of 
testing  enables  one  to  select  with  a  fair  degree  of  certainty  a  few  of  the  best  plants 
each  season  and  thus  enormously  reduces  the  labour  which  would  otherwise  be  involved 
in  multiplying  a  large  number  of  strains,  most  of  which  would  ultimately  be  rejected. 
That  this  crude  method  of  testing  is  infallible  one  cannot  maintain.  The  writer  has, 
however,  shown  by  actual  baking  trials  that  it  possesses  sufficient  accuracy  to  be  worthy 
of  the  very  serious  attention  of  all  wheat  breeders,  though  an  investigator  may  have  to 
perform  the  test  several  hundred  times  before  acquiring  any  proficiency  in  it.  It  :s 
not  really  a  very  difficult  matter  to  judge  in  this  way,  as  a  rule,  with  fair  accuracy, 
both  the  gluten  strength  and  the  colour  of  the  flour  which  would  be  produced  froln  the 
wheat  in  question,  and  if  time  were  taken  to  weigh  the  wheat  used  and  the  globule 
of  gluten  produced  it  would  certainly  be  possible  to  form  a  rough  estimate  of  the  pro- 
portion of  gluten  which  the  wheat  would  yield.  The  writer  does  not  know  whether  this 
method  of  judging  the  quality  of  individual  plants  has  been  used  by  other  investigators 
or  not,  but  he  would  strongly  recommend  it  as  imperatively  necessary  for  anyone  at- 
tempting to  breed  wheat  for  high  quality.  It  requires  some  patience  and  a  fairly  good 
set  of  teeth,  but  these  two  attributes  may  be  considered  essential  to  all  breeders  of 
wheat.  A  study  of  the  later  sections  of  this  bulletin  will  make  it  clear  to  anyone  that 
the  usual  obsorvations  on  the  colour  and  hardness  of  the  kernels  are  almost  useless 
for  estimating  flour  strength  in  breeding  new  wheats.  The  chewing  test  is  certainly 
of  great  value,  though  it  should  always  be  confirmed  by  actual  baking  trials  as  soon 
as  sufficient  wheat  is  obtainable  for  that  purpose. 

By  the  use  of  this  method,  combined  with  observations  on  earliness,  productive- 
ness, &c.,  the  writer  has  reselected  all  the  important  cross-bred  varieties  of  wheat  pro- 
duced from  the  crosses  made  by  Dr.  Wm.  Saunders,  by  Mr.  W.  T.  Macoun  and  by  Dr. 
A.  P.  Saunders,  as  well  as  those  made  by  himself  some  years  ago.  These  new,  selected 
strains  have  been  propagated  in  every  case  from  selected  single  plants  and  show  a 
degree  of  uniformity  which  is  quite  remarkable.  Among  them  are  some  very  promis- 
ing sorts. 

The  progeny  of  the  new  cross-bred  wheats  produced  by  the  writer  during  the  last 
few  years  have  all  been  subjected  to  the  chewing  test  and  selections  made  accordingly. 

A  special  instance  of  the  usefulness  of  this  test  may  be  of  interest.  Some  years 
ago  an  experiment  was  tried  in  order  to  obtain  if  possible  a  natural  cross  between  two 
varieties  of  wheat.  Red  Fife  (beardless)  and  Rio  Grande  (bearded)  were  sown  mixed 
in  a  small  plot.  When  the  grain  was  ripe  a  few  heads  of  Red  Fife,  which  were  borne 
on  rather  short  straw,  were  selected,  and  from  these  the  next  season  about  200  kernels 
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were  sown*  Amon^^  the  plants  produced  from  these  seeds,  one  was  found  on  which  the 
awns  were  somewhat  better  deyeIox)ed  than  is  usual  in  true  Red  Fife.  When  some  of 
the  seeds  of  this  plant  were  chewed  it  was  found  that  the  gluten  quality  was  altogether 
distinct  from,  and  decidedly  inferior  to  that  of  Bed  Fife.  In  this  way  it  was  proved 
that  the  plant  was  a  cross,  the  pollen  from  the  Kio  Grande  having  fallen  on  the  head 
of  Bed  Fife  during  the  blossoming  period  in  the  year  previous.  As  this  proof,  how- 
ever, would  not  perhaps  be  accepted  by  other  observers  without  confirmation,  the  seeds 
from  this  cross-bred  plant  were  sown  the  following  year.  They  produced  mixed  .types, 
bearded,  partly  bearded  and  beardless.  The  seeds  as  well  as  the  heads  showed  the  in- 
fluence of  the  Kio  Grande,  being,  in  many  cases,  larger  than  those  of  Bed  Fife.  These 
observations  of  course  completed  the  proof  of  the  cross-bred  nature  of  the  parent  plant, 
and  demonstrated  the  value  of  the  chewing  test  as  a  means  of  distinguishing  similar 
varieties  of  wheat. 

METHODS  OF  BSTIMATINa  STRENGTH  OF   FLOUR. 

The  conmionest  methods  of  estimating  the  strength  of  flour  should  perhaps  ha 
mentioned  here  before  proceeding  iurther.  Buyers  of  wheat  often  attempt  to  judge 
the  quality  of  the  flour  by  the  appearance  of  the  grain:  hardness,  colour,  plumpness 
and  condition  of  the  skin  being  the  points  most  commonly  considered.  These  charac- 
teristics are  however  very  uncertain  guides  as  to  quality  and  are  sometimes  altogether 
misleading.  When  the  wheat  has  been  ground  an  attempt  is  sometimes  made  to  esti- 
mate the  strength  of  the  flour  by  its  colour  or  by  its  granularity  or  softness.  These 
methods  of  judging  are  also  of  comparatively  little  value.  The  mechanical  gluten  test 
by  wfisbing  the  starch  out  of  a  small  quantity  of  douprh  is  certainly  of  some  value  in 
determining  the  quality  of  the  gluten.  Similar  to  this  is  the  chewing  test;  particu- 
lars of  which  have  just  been  given.  Efforts  to  estimate  the  expansive  force  of  gluten 
under  the  influence  of  heat  have  been  made  by  the  use  of  the  aleurometer,  an  instru- 
ment which  has  not  given  satisfactory  results.  The  baker's  sponge  test  is  perhaps  a 
better  method.  It  depends  on  observing  the  height  to  which  a  certain  quantity  of 
dough  will  rise  in  a  cylindrical  vessel  under  the  influence  of  yeast  fermentation.  No 
system  of  chemical  analysis  yet  devised  seems  to  give  c(mclusive  and  satisfactory  esti- 
mates of  the  strength  of  flour  for  bread-making  purposes.  After  considering  all  the 
methods  above  mentioned,  it  becomes  quite  clear  that  nothing  can  yet  take  the  place 
of  the  actual  baking  trials.  For  this  reason  much  attention  has  been  given  to  these 
tests  in  preparing  this  bulletin,  and  they  have  heen  carefully  repeated  several  times  in 
each  case,  so  that  the  results  obtained  might  be  quite  trustworthy. 

EARLT  MOiLINO   AND   BAKING  TESTS. 

Before  the  system  was  devised,  according  to  which  most  of  the  tests  reported  in 
this  bulletin  were  carried  out,  a  considerable  amount  of  preliminary  research  was 
necessary.  During  this  x)eriod  some  valuable  results  were  obtained,  but  most  of  the 
work  has  since  been  repeated  in  a  better  form  and  the  earlier  determinations  need  not, 
therefore,  be  mentioned  here.  One  rather  important  variety  of  wheat,  however,  has  not 
been  studied  during  the  last  couple  of  years  as  the  flrst  tests  sufficiently  demonstrated 
its  inferiority.  The  variety  referred  to  is  commonly  known  as  Club  wheat,  and  has  a 
small  thickened  head  with  red  chaff.  The  grain  itself  is  sometimes  very  fine  looking, 
and  has  an  attractive  red  colour  when  well  ripened.  In  some  cases  it  can  scarcely  be 
said  to  be  inferior  in  appearance  to  Bed  Fife.  The  flour  produced  from  it  is,  however, 
of  a  dark,  unattractive  yellow  colour  and  is  decidedly  wanting  in  strength,  producing 
bread  which  is  by  no  means  acceptable.  It  seems  necessary  to  call  attention  again  to 
the  poor  quality  of  this  wheat  as  it  has  been  grown  for  some  years  in  certain  sections 
of  Canada.  Its  cultivation  is  to  be  deprecated  in  any  part  of  the  country  from  which 
wheat  is  exported  for  the  production  of  strong  flour. 
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In  Bulletin  No.  50  of  the  Experimental  Farm  series  on  the  Milling  and  Chemical 
Value  of  the  Grades  of  Wheat  in  the  Manitoba  Inspection  Division  (Crop  of  1904) 
careful  details  were  given  as  to  the  milling  qualities  of  the  various  grades.  Baking 
tests  of  the  '  straight '  flour  produced  from  each  grade  were  also  made  but  most  of  the 
results  of  these  tests  were  stated  only  in  general  terms.  The  conclusion  was  drawn  that 
there  was  no  difficulty  in  making  excellent  bread  from  almost  all  the  grades,  but  no 
attempt  was  made  to  determine  exactly  the  strength  i>f  the  flour  in  each  case,  the  ob- 
ject of  the  investigation  being  primarily  to  determine  the  value  of  the  wheat  for  mill- 
ing purposes. 

PREPABATION  OF  WHEAT  FOR  HILLING. 

As  it  is  well  known  that  wheat  improves  with  age,  for  some  little  time  after  har- 
vesting, the  milling  tests  in  connection  with  the  present  investigation,  have  not  usually 
been  begun  until  the  month  of  December.  For  some  weeks  before  grinding,  the  samples 
of  e^ain  are  stored  together  under  uniform,  dry  conditions.  The  greatest  care  is  taken 
to  study  only  fixed,  pure  varieties  If  wheat  Commercial  sorts,  being  seldom  quite  pure, 
are  usually  avoided.  The  quantity  of  wheat  ground  is  usually  about  600  grammes. 
Previous  to  grinding  it  is  carefully  sifted  and  cleaned  by  hand  until  free  from  very 
small  kernels  and  all  foreign  matter.  About  4  per  cent,  by  weight,  of  water,  is  then 
added,  the  grain  being  thoroughly  mixed  and  allowed  to  stand  in  a  small,  covered  ves- 
sel for  about  half  an  hour  before  the  milling  is  commenced.  The  practice  of  millers  in 
regard  to  the  moistening  of  wheat  previous  to  grinding  varies  very  much  but  the  method 
just  mentioned  has  been  found. to  be  quite  satisfactory.  If  the  wheat  ,is  allowed  to 
stand  for  a  longer  period  than  half  an  hour  the  moisture  seems  to  penetrate  too  far. 
The  object  of  the  moistening  is  of  course. simply  to  reduce  the  brittleness  of  the  bran 
so  that  it  may  not  be  broken  up  into  very  small  particles  by  the  break  rolls. 

DESCRIPTION  OF.  EXPERIMENTAL  FLOUR  MILL  AND  METHOD  OF  MILLING. 

The  apparatus  used  for  the  milling  of  the  samples  of  wheat  to  be  examined  was 
made  by  the  Allis-Chalmers  Company  of  Milwaukee,  Wisconsin,  and  consists  of  two 
small  mills,  one  having  a  pair  of  corrugated  rollers  and  the  other  a  smooth  pair.  The 
machine  is  also. provided  with  a  sifting  apparatus  and  a  set  of  twelve  sieves  running 
from  No.  16  wire  gauze,  with  meshes  of  about  one-sixteenth  of  an  inch,  up  to  No.  14 
silk,  which  has  approximately  140  meshes  to  the  running  inch.  Large  commercial 
mills  are  of  course  always  equipped  with  several  kinds  of  rollers  as  well  as  a  middlings 
purifier,  where  the  purification  of  the  partly  reduced  wheat  is  assisted  by  a  blast  of  air. 
For  experimental  purposes,  however,  working  with  necessarily  very  small  quantities  of 
wheat,  there  is  an  obvious  objection  to  multiplying  the  pieces  of  apparatus  employed 
and  the  simple  form  of  mill  just  described  is  quite  satisfactory. 

As  a  rule  four  *  breaks '  are  given,  the  material  which  has  passed  through  being 
sifted  after  each  break  to  remove  the  flour  and  fine  middlinpfs  produced.  Afterwards, 
several  reductions  are  made  with  the  tailings  from  the  different  sieves  until  all  the 
flour  of  comparatively  high  grade  has  been  obtained.  One  or  two  further  reductions 
for  low  grade  flour  are  then  carried  out  last  of  all.  No  attempt  is  made,  as  a  rule, 
with  this  apparatus  to  produce  patent  flour,  the  flour  used  for  analysis  being  in  all 
cases  what  is  called  ^  straight  grade '  and  includes  all  the  flour  suitable  for  the  making 
of  bread.  It  is  of  course  quite  impossible,  in  a  small  experimental  mill,  to  produce 
flour  of  the  very  flnest  colour.  This  will  be  easily  understood  when  it  is  remembered 
that  it  is  necessary  to  run  all  the  materials  through  to  the  very  end  in  each  operation 
and  then  to  stop  the  machinery  and  to  thoroughly  brush  out  the  inside  of  each  mill 
and  the  sifting  apparatus.  The,  impossibility  of  obtaining  the  best  colour  does  not, 
however,  interfere  with  the  accuracy  of  the  results,  because  all  the  samples  are  treated 
alike  and  are  judged  by  their  relative  instead  of  their  absolute  colour. 
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The  percentage  of  flour  produced  from  any  sample  of  wheat  T;an  he  estimated  by 
this  apparatus  with  considerable  accuracy.  Jn  Bulletin  No.  50,  details  were  given  as  to 
the  milling  value  of  the  difiPerent  grades  of  wheat  in  the  Manitoba  Inspection  Division. 
But  in  order  to  obtain  .trustworthy  results  of  this  character  it  is  necessary  to  use  very 
great  care  and  to  perform  each  milling  test  at  least  twice.  This  requires  a  large  amount 
of  time  and  consumes  more  wheat  than  is  sometimes  available.  In  the  present  in- 
stance, therefore,  the  percentage  'of  flour  obtained  from  the  different  varieties  was  not 
determined  for  publication.  The  percentage  of  break  flour,  however,  is  given  in  one 
of  the  tables,  because,  as  a  rule,  this  is  a  trustworthy  flgure  even  from  one  determina- 
tion, and  it  will  serve  a  useful  purpose  in  giving  some  idea  of  the  hardness  of  each 
variety  of  wheat.  The  percentage  of  hresk  floUr  is  calculated  by  taking  the  total 
weight  of  the  flour,  shorts  and  brrn  produced  as  100.  In  using  a  mill  of  this  character, 
the  total  products  obtained  usually  show  a  loss  of  about  2  per  cent  as  compared  with 
the  weight  of  wheat  taken.  All  the  flour  is  sifted  through  a  No.  10  silk  sieve.  This 
of  course  does  not  give  an  extremely  fine  product  but  has  proved  quite  satisfactory  for 
the  comparative  tests  here  recorded.  After  the  flour  Jias  all  been  produced  it  is  sifted 
again  through  No.  9  silk  in  order  to  mix  it  thoroughly.  The  separation  of  the 
bran  from  the  shorts  and  the  quantitative  estimation  of  these  were  considered  unneces- 
sary in  the  present  investigation. 


DESCRIPTIVE  TERMS  FOR  FLOUR. 

There  are  two  well  recognized  classes  of  flour,  though  of  course  they  do  not .  in- 
clude all  samples,  as  specimens  with  intermediate  characteristics  are  occasionally 
found.  For  the  description  of  these  two  classes  different  terms  are  used.  One  tyi>e 
of  flour  may  be  conveniently  described  as  soft,  smooth,  velvety,  or  light  Such  flour 
is  usually  produced  by  the  milling  of  soft,  starchy  wheat.  The  peculiar  smooth  and 
velvety  feeling  of  this  flour  is  quite  characteristic  rnd  forms  a  striking  contrast  to 
that  of  the  other  class.  |The  second  class  of  flour  is  described  as  hard,  granular,  heavy 
or,  sometimes,  lively.  Even  though  it  has  been  sifted  through  as  flne  a  sieve  as  that 
used  in  producing  the  softer  kinds  of  flour,y  it  nevertheless  feels  somewhat  gritty  be- 
tween the  Angers  .and  may  be  poured  from  one  vessel  to  another  more- easily  than  soft 
flour.  Altogether  it  distantly  suggests  extremely  fine  sand.  The  terras  used  in  this 
bulletin  for  these  two  types  of  flour  will  be  soft  and  granular,  as  these  two  words  per- 
haps most  conveniently  express  the  striking  characteristics  of  each  class.  It  is  gener- 
ally understood  that  soft  flour  is  weak  and  is  therefore  suitable  for  the  production  of 
pastry,  biscuits,  &c.,  and  that  granular  flour  is  strong  and  adapted  to  the  making  of 
extremely  light  bread.  While  this  is  true  in  many  cases,  «ui  examination  of  the  fol- 
lowing tables  will  show  that  numerous  exceptions  occur.  Several  distinctly  granular 
flours  are  here  mentioned  which  were  found  very  unsatisfactory  for  bread-making 
while  good  bread  was  produced  in  some  instances  from  distinctly  soft  flour. 

The  descriptive  terms  used  for  colour  refer  in  every  case  to  the  flour  in  its  natural, 
dry  condition.  The  observations  were  made  when  the  flour  had  been  kept  for  about 
two  weeks  after  milling.  Not  very  much  importance  is  attached  to  the  colour  because, 
as  is  well  known,  it  varies  a  good  deal  with  the  age  of  the  flour  and  also  because  the 
introduction  of  bleaching  processes  makes  colour  a  matter  of  somewhat  less  signifi- 
cance than  it  was  some  years  ago.  As  already  explained,  the  colour  of  the  flours  pro- 
duced by  a  small  experimental  mill  cannot  be  very  good,  but  it  gives  a  fair  idea  of  the 
relative  values  of  the  different  samples  in  this  respect.  The  colour  after  moistening 
and  drying  the  flours  was  also  studied,  but  the  results  obtained  in  this  way  did  not 
seem  to  be  of  very  much  importance  in  view  of  the  fact  that  the  colour  of  each  sample 
was  being  carefully  studied  in  the  bread.  This  is  undoubtedly  the  point  of  most  sig- 
nificance, and,  therefore,  no  attempt  was  made  to  record  with  great  precision  the  colour 
of  the  different  samples  of  flour. 
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METHOD  OF  CONDUCTING  BAKING  TESTS. 

The  milling  tests  are  usually  made  in  the  month  of  December  and  the  samples  of 
fiour  obtained  are  placed  in  paper  bags  and  all  kept  together  in  an  ordinary  (heated) 
room  for  about  two  weeks  or  more  before  being  baked.  The  baking  tests  are  performed 
in  midwinter,  usually  in  the  months  of  January  and  Eebruary,  in  order  to  secure  uni- 
form conditions  of  dryness  in  the  flour,  except  in  so  far  as  it  may  be  natural  for  flours 
to  differ  in  moisture  content.  This  very  important  point  has  not  always  received  suffi- 
cient attention  from  scientiflc  investigators.  Comparisons  made  between  flours  which 
have  not  been  kept  and  studied  under  uniform  conditions  in  regard  to  moisture  are 
usually  of  very  little  value.  The  atmosphere  in  ;a  laboratory  in  this  climate  is  ex- 
tremely dry  and  comparatively  uniform  for  the  winter  months,  during  which  time,  of 
course,  constant  artificial  heat  is  maintained.  It  is,  therefore,  possible  to  make  satis- 
factory comparisons  between  tests  carried  out  in  different  years  without  the  necessity 
of  considering  the  moisture  content  as  a  variable  factor,  provided  the  tests  are  all 
made  in  midwinter.  The  difference  in  moisture  content  of  flour  between  our  mid- 
winter and  midsummer  conditions  has  been  shown  by  Mr.  Frank  T.  Shutt  to  be  usually 
about  4  per  cent  or  even  more,  an  amount  so  great  as  to  destroy  the  value  of  any 
analyses  or  tests  which  might  be  made  without  this  being  taken  into  consideration. 

The  fermenting  cupboard  used  in  the  bread-making  is  of  wood  with  a  glass  front 
and  is  divided  by  a  central  shelf  in  which  are  numerous  holes  to  allow  free  circulation 
of  air.  The  cupboard  is  provided  with  a  thermometer  and  heated  by  electric  lights 
placed  below  the  shelf  and  so  arranged  as  to  give  an  evenly  distributed  heat.  When 
in  use  it  is  kept  at  a  temperature  of  83  to  85  degrees  centigrade  (92  to  95  degrees 
Fahrenheit).'  As  it  is  essential  in  working  with  small  quantities  of  dough  that  the 
atmosphere  of  the  fermenting  cupboard  should  be  very  moist  in  order  to  prevent  the 
formation  of  a  crust  on  the  surface  of  the  dough,  a  low  zinc  pan  is  placed  under  each 
electric  light,  and  in  this  a  quantity  of  water  is  kept  which  becomes  quite  warm  and 
gives  off  a  large  amount  of  vapour.  In  order  to  observe  carefully  the  height  of  the 
dough  during  fermentation,  wires  are  passed  through  the  top  of  the  cupboard  in  such  a 
way  as  to  be  controlled  from  outside  and  so  arranged  that  they  can  he  moved  upward 
from  time  to  time  and  kept  a  short  distance  above  the  top  of  the  rising  dough. 

For  a  test  loaf  50  grammes  of  flour  are  used.  This  amount  might  perhaps  be  ad- 
vantageously doubled  if  the  quantity  of  flour  on  hand  permitted,  but  in  using  large 
amounts  of  flour  there  is  no  apparent  gain  to  counterbalance  the  obvious  objections.  It 
is  of  the  utmost  importance  to  repeat  the  baking  tests  several  times  with  each  sample 
of  flour  and  on  that  account  the  use  of  a  comparatively  small  quantity  for  each  loaf 
is  essential  when  the  total  quantity  on  hand  is  small.  In  this  work  as  a  rule  four 
loaves  were  made  from  each  sample  of  flour,  each  loaf  being  baked  in  a  separate  batch. 
The  results  given  in  the  tables  represent  the  averages  of  the  observations  made  on  the 
four  loaves.  In  the  case  of  strong  flours,  the  different  bakings  usually  agreed  very 
closely,  but  with  weak  flours  it  was  found  much  more  difficult  to  obtain  uniform  re- 
sults, owing  to  the  tendency  of  the  dough  to  fall  when  allowed  to  ferment  a  little  too 
long,  or  when  disturbed  by  the  transferring  of  the  tin  to  the  oven. 

To  60  grammes  of  flour  seven-tenths  of  a  gramme  of  salt  are  added.  The  flour  is 
then  placed  in  the  fermenting  cupboard  to  become  slightly  warm.  To  20  cubic  centi- 
metres of  tepid  water,  one  and  two-tenths  prrms.  of  moist,  compressfd  yppst  nro  adfl'^d 
and  six-tenths  of  a  gramme  of  cane  sugar.  This  mixture  is  placed  in  the  fermenting 
cupboard  for  about  20  to  30  minutes,  until  a  rapid  evolution  of  gas  is  observed. 
Exactly  20  cubic  centimetres  of  this  liquid  are  then  added  to  the  flour  and  the  knead- 
ing is  commenced.  This  amount  of  liquid  is  reckoned  as  20  cubic  centimetres  of  waiter. 
which  though  not  strictly  accurate,  introduces  no  appreciable  error,  all  the  flours  being 
treated  in  the  same  way.  The  exact  quantity  of  water  in  20  cubic  centimetres  of  the 
yeast  mixture  at  this  stage  is  of  course  unknown.  As  much  additional  tepid  water  as 
is  required  to  bring  the  dough  to  a  proper  consistency  is  added  from  a  burette.    The 
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first  kneading  is  completed  in  about  five  minutes.  The  dough  is  then  placed  in  a  glass 
vessel  and  returned  to  the  cupboard.  When  the  dough  has  risen  to  about  two  and  a 
half  times  its  original  volume,  it  is  taken  out  and  kneaded  in  the  hands  for  three 
minutes.  It  is  then  placed  in  a  small  round  tin  having  sides  27  millimetres  hig^  (about 
1  inch)  and  a  diameter  of  80  millimetres  (about  Zi  inches).  The  tin  is  returned  to  the 
cupboard  and  the  dough  allowed  to  rise  as  high  as  possible  without  spreading  too  much 
over  the  sides  of  the  tin.  In  most  instances  the  dough  rises  to  about  twice  the  height 
of  the  sides  of  the  tin.  When  it  is  judged  that  the  dough  will  not  gain  further  volume 
by  prolonging  the  fermentation,  it  is  placed  in  the  oven  and  baked  for  about  twelve 
ndnutes  at  225-230  degrees  centigrade  (437-446  degrees  Fahrenheit).  The  oven  is 
heated  with  gas  and  provided  with  a  thermometer  and  a  rotating  shelf  to  insure  uni- 
formity in  the  baking  of  the  loaves.  A  perfectly  uniform  time  of  baking  cannot  fairly 
be  used,  as  the  lighter  loaves  bake  more  quickly  than  those  that  are  compact.  The 
heavier  loaves  are  therefore  left  in  somewhat  longer. 

It  is  quite  a  difficult  matter  to  judge  when  the  dough  should  be  transferred^  from 
the  fermenting  cupboard  to  the  oven  and  the  practice  of  difiFerent  investigators  varies 
much  in  this  regard.  Some  give  a  uniform  time  for  fermentation  while  others  require 
the  dough  to  rise  to  a  certain  uniform  height  before  being  baked;  but  these  methods 
are  both  open  to  rather  serious  objections  and  it  seems  to  the  writer  that  the  plan  here 
adopted  gives  to  each  kind  of  ilonr  the  best  possible  chance  to  show  fully  the  strength 
it  possesses.  Of  course,  if  a  weak  dough  be  left  too  long  in  the  fermenting  cupboard 
it  may  fall,  especially  when  being  transferred  to  the  oven ;  and  in  some  cases  the  loaf 
so  produced  may  be  much  less  in  volume  than  that  obtained  in  other  bakings.  This 
falling,  however,  would  certainly  occur  occasionally  in  ordinary  baking,  and  the  aver- 
age volume  obtained  by  the  writer's  method  is  no  doubt  as  great  as  that  which  would 
be  obtained  by  ordinary  bakers,  except  when  they  use  tins  with  high  sides.  In  the  case 
of  strong  doughs  there  is  /ery  little  difficulty  in  manipulation,  since  even  though  they 
may  be  spreading  somewhat  over  the  sides  of  the  tin  when  put  into  the  oven  or 
may  be  showing  some  slight  tendency  to  fall  they  will  usually  recover  their  shape  and 
sometimes  gain  in  height  under  the  influence  of  the  high  temperature.  The  difference 
in  the  conduct  of  various  kinds  of  dough  when  put  into  the  oven  is  one  of  the  most 
striking  features  observed  in  the  baking  tests  and  appears  to  be  entirely  due  to  the 
differences  in  the  quality  of  the  gluten  at  the  close  of  the  fermenting  period. 

When  the  bread  is  baked  the  height  of  the  loaf  is  compared  with  the  height  of  the 
dough  before  it  was  put  into  the  oven,  and  a  note  is  made  aa  to  whether  there  was  any 
gain  or  loss  in  height  during  the  baking.  The  loaf  is  allowed  to  cool  for  an  hour  and 
is  then  examined.  The  nature  of  the  observations  made  on  each  loaf  will  be  seen  in 
the  tables  headed  'Baking  Tests.'  Some  explanation  of  the  significance  of  each  of 
the  columns  of  figures  included  under  this  general  heading  will  now  be  given. 

WATER  ADDED  TO  100  GRAMMES  OF  FLOUR. 

Some  writers  use  the  term  'strength'  to  designate  the  ability  of  flour  to  take 
up  water  in  making  dough  of  a  standard  viscosity,  and  an  instrument  called  a  'vis- 
cometer' has  been  devised  for  the  purpose  of  making  careful  comparisons  between 
different  samples  of  dough.  Flours  differ,  however,  so  much  that,  as  a  matter  of  fact, 
they  cannot  all  be  worked  up  into  the  same  kind  of  dough.  Some  doughs  are  stieky 
while  still  very  stiff,  and  others  do  not  become  sticky  at  all  unless  made  very  slack.  The 
information  obtained  by  the  use  of  the  viscometer  is  of  comparatively  little  value,  be- 
cause in  some  instances  a  slack  dough  will  give  a  loaf  of  good  shape,  even  after  long 
fermentation,  and,  in  other  cases,  a  very  stiff  dough  will  ultimately  spread  over  the 
sides  of  the  baking  tin  if  these  are  not  very  high  and  produce  a  loaf  of  a  very  poor  shape. 
A  baker  needs  to  know  how  much  water  can  be  added  to  the  flour  without  spoiling  the 
shape  of  the  loaf.  Other  things  being  equal,  he  will  prefer  the  dough  which  takes  up 
the  largest  quantity  of  water,  as  such  dough  is  usually  the  most  slack  and  the  easiest 
*o  work. 
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ThoTifi^  the  test  loaves  are  made  from  50  grammes  of  flour  it  is  preferable  to  ex- 
press the  results  in  terms  of  100  grammes.  This  simple  form  is  so  obviously  the  best 
that  it  seems  strauge  that  some  investigators  prefer  to  express  the  water  absorption  in 
such  terms  as  '  quarts  per  sack/  The  figures  given  in  this  column  can  be  converted 
into  quarts  (of  40  ounces)  of  water  per  sack  (of  280  Jbs.)  of  flour  by  multiplying  by 
1  12. 

WATER  BETAINED  BT  100  GRAMMBS  OF  FLOUR. 

The  proportion  of  water  retained  by  the  bread  when  cool  is  of  very  great  import- 
ance to  the  baker,  the  advantage  to  him  of  disposing  of  water  at  several  cents  per 
pound  being  quite  obvious.  It  is  a  mistake,  however,  to  regard  flour  as  particularly 
valuable  for  ordinary  household  purposes  when  it  has  unusual  power  of  retaining 
water.  There  is  often  more  economy  in  purchasing  flour  which  is  rather  weak  in  this 
respect  and  which,  being  less  popular,  can  be  bought  at  a  lower  price. 

Although  the  figures  given  in  this  column  would  seem  to  be  of  great  importance 
from  a  commercial  point  of  view,  it  must  be  explained  that  they  are  necessarily  quite 
inaccurate.  Very  light  loaves  of  bread  dry  out  more  rapidly  in  the  oven  than  loaves 
which  are  of  medium  or  rather  heavy  character.  It  appears  quite  impossible  to  over- 
come this  experimental  difficulty,  for,  though  it  is  evident  that  the  lighter  loaves 
should,  for  purposes  of  comparison,  be  left  in  the  oven  a  shorter  time,  one  cannot  tell 
just  what  allowance  to  make  in  each  case  for  the  diflerence  in  volume.  The  percentage 
of  water  retained  is  not,  therefore,  a  figure  of  much  value  ezoept'when  comparing 
loaves  of  approximately  equal  value.  It  should  be  explained  that  the  figures  in  this 
column  indicate  the  amount  of  water  retained  by  the  bread  in  addition  to  that  which 
was  naturally  present  in  the  flour.  The  figure  40,  for  instance,  signifies  that  100  parts 
of  flour  by  weight  produced  140  parts  of  bread.  These  figures  may  be  converted  into 
'  loaves  per  sack '  (4-lb.  loaves  per  sack  of  280  lbs.)  by  adding  100  to  them  and  then 
taking  seven-tenths  of  the  total  thus  obtained ;  or  they  may  be  converted  into  '  loaves 
per  barrel'  (4-lb.  loaves  per  barrel  of  196  lbs.)  by  adding  100  and  taking  *9ioo  of  the 
total  thusj)btained. 

VOLUME  OF  LOAF. 

In  this  column  is  given  the  average  volume  of  bread  in  cubic  centimetres  produced 
from  100  grammes  of  flour,  this  appearing  to  be  the  best  method  for  the  expression  of 
volume.  Opinions  will  no  doubt  differ  very  much  as  to  the  degree  of  lightness  which 
is  desirable  in  bread  and  it  is  to  be  noted  that  some  kinds  of  flour  produce  bread  of 
fair  quality  when  the  voltune  is  quite  small;  while  other  flours,  which  make  bread  of 
a  tougher  character,  yield  a  loaf  which  is  undesirable  unless  it  is  of  rather  lar^e 
volume.  There  cannot,  therefore,  very  well  be  any  standard  volume  for  a  loaf  of  good 
bread.  Boughly  speaking,  however,  it  may  be  said  that  bread  which  has  a  volume  of 
less  than  400  cubic  centimetres  (for  each  100  grammes  of  flour)  is  distinctly  heavy. 
Bread  having  a  volume  of  400  to  429  cubic  centimetres  may  be  classed  as-  rather  too 
compact,  though  one  occasionally  flnds  desirable  loaves  within  these  limits.  From  430 
to  449  cubic  centimetres  the  bread  is  of  medium  lightness,  sometimes  very  good  in 
quality.  From  460  to  609  cubic  centimetres  we  have  bread  which  is  rather  light;  from 
610  to  560  cubic  centimetres  it  is  very  light;  while  any  breOid  reaching  a  volume  of 
more  than  550  cubic  centimetres  may  be  regarded  as  unnecessarily  light.  When  bak- 
ing tins  with  high  sides  are  used,  bread  can  sometimes  be  produced  having  a  consider- 
ably larger  volume  than  that  indicated  by  this  latter  figure. 

The  volume  of  each  loaf  is  observed  by  determining  the  amount  of  flax  seed  dis- 
placed by  it,  using  a  vessel  of  known  capacity.  ^  This  is  much  more  accurate  than  any 
system  of  measuring.  The  volume  attained  depends  primarily  on  two  factors  which 
are  somewhat  distinct  from  each  other :  the  flrst  being  the  ability  of  the  dough  to  rise 
in  the  fermenting  cupboard  and  the  second  being  its  ability  to  hold  or  to  increase  its 
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volume  when  transferred  to  the  oven.  Some  doughs  stop  rising  when  only  a  medium 
volume  has  been  reached,  but  show  very  good  ability  to  maintain  that  volume;  while 
others  may  rise  to-  a  fair  height  but  exhibit  a  decided  tendency  to  fall  in  the  oven. 
Very  strong  doughs  rise  well  during  fermentation  and  hold  or  increase  their  volume  in 
the  oven. 

In  this  connection  it  seems  necessary  to  refer  to  the  interesting  theory  recently 
advanced  by  Mr.  T.  B.  Wood,  M.A.,  (Journal  of  Agricultural  Science,  April,  1907) 
that  the  volume  of  a  loaf  depends  upon  the  amount  of  gas  evolved  during  the  later 
stages  of  the  fermentation,  the  quantity  of  gas  being  itself  dependent  on  the  amount 
of  yeast  food  available.  Among  the  proofs  advanced  in  favour  of  this  idea  may  be 
mentioned  the  experiments  in  which  a  quantity  of  sugar  was  added  to  the  dough  at  the 
final  kneadinpr.  It  was  found  that  a  greater  volume  of  loaf  was  reached  by  those  doughs 
to  which  sugar  had  been  added.  It  may  however  be  iwinted  out  that  the  apparent  value 
of  this  test  is  somewhat  lessened  by  the  fact  that  the  doughs  were  allowed  to  rise  for 
only  30  minutes  after  the  addition  of  the  sugar  and  that  nearly  all  the  loaves  produced 
were  heavy  (below  4C0  cubic  centimetres  volume  from  lOO  grammes  of] flour).  This  ex- 
periment therefore  gives  very  little  clue  as  to  what  might  have  been  the  relative  rank  of 
the  doughs  if  each  had  been  allowed  to  attain  its  Best  volume  for  the  production  of  really 
light  bread.  Some  cases  which  have  come  under  the  writer's  observation  lead  him  to 
believe  that  Wood's  theory  is  of  value  in  explaining  certain  unusual  phenomena,  but 
he  cannot  accept  it  as  by  any  means  covering  the  whole  question  of  volume.  One  can- 
not lose  sight  of  the  fact  that  while  some  doughs  rise  in  the  oven,  others  falL  The 
difference  in  conduct  in  this  respect  is  often  extremely  striking  and  as  it  is  all  brought 
out  within  a  period  of  about  three  minutes  (under  the  baking  conditions  of  these  ex- 
periments) it  seems  c'early  to  be  due  to  the  inherent  qualities  of  the  gluten  and  not 
to  any  differences  in  the  volume  of  gas  produced  by  the  yeast  in  so  short  a  iwriod  of 
time. 

HEIGHT  OF  LOAF  DIVIDED  BY  DIAMETER. 

In  carrying  out  these  tests  it  has  been  recognised  that  flour  from  Can«dian  wheat 
is  baked  under  two  radically  different  conditions,  sometimes  in  tins  with  high  sides 
and  at  other  times  without  any  support,  in  the  form  known  in  England  as  the  cottage 
loaf.  Since  it  was  known  that  exactly  the  same  results  as  to  volume  would  not  be  ob- 
tained by  these  two  different  methods  of  baking  and  since  it  was  impracticable  to  carry 
out  all  the  tests  in  both  forms  an  intermediate  type  of  loaf  was  adopted,  the  bread 
heino:  baken  in  a  tin  having  sides  approximately  half  the. height  of  an  average  loaf. 
In  this  way  some  indication  was  given  as  to  the  ability  of  the  dough  to  rise  when  sup- 
ported while  some  information  was  also  obtained  as  to  its  tendency  to  spread  when  un- 
suDDorted.  Under  such  conditions  the  shape  of  the  loaf  depends  partly  on  the  strength 
of  the  flour.  The  weak  flours  produce  dough  which  has  a  tendency  to  run  over  the  sides 
of  the  tin,  while  the  dough  made  from  strong  flours  holds  itself  well  together  and  rises 
without  any  appreciable  spreading.  A  loaf  made  from  flour  of  what  might  be  called 
ideal  strength  would  have  a  height  approximately  equal  to  its  diameter  and  would  be 
in  the  form  of  a  sphere.  A  loaf  made  from  extremely  weak  flour  would  of  course  rise 
scarcely  at  all  above  the  edges  of  the  tin  so  that  its  height  would  be  about  the  same  as 
that  of  the  tin  while  its, diameter  would  be  equal  to  or  greater  than  that  .of  the  tin.  In 
practice  it  is  found  that  the  height  of  the  loaf  divided  by  the  diameter,  using  the  kind 
of  tin  here  described,  usually  gives  a  figure  ranging  between  .60  and  .73,  the  loaves 
varying  from  about  42  to  60 ^millimetres  in  height  and  from  about  76  to  88  millimetres 
in  diamter. 

FORM  OF  CRUST. 

The  fi<?ures  in  this  column  are  determined  by  inspection,  the  ideal  crust  being 
tnken  t")  be  one  which  is  perfectly  uniform  and  of  a  regular,  dome  shax>e.    Cracks  in 
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the  crust  or  an  irre^lar  wavy  form  are  considered  objectionable.  A  mark  of  100  in- 
dicates a  strictly  first-class  crust  but  is  not  taken  as  indicating^  perfection.  Occa- 
sionally a  mark  as  high  as  105  may  be  given.  .A  mark  of  70  indicates  an  extremely 
poor  crust;  while  the  marks  between  70  and  100  indicate  various  degrees  of  excellence 
between  these  two  extremes. 

TKXTUBB. 

The  mark  for  texture  is  also  necessarily  empirical^  owing  to  the  obvious  difficulty 
of  accurately  measuring  and  recording  the  average  size  of  the  minute  holes  in  the 
bread,  The  ideal  texture  is  regarded  as  one  which  is  extremely  foie  and  perfectly  even. 
Bread  with  such  texture  would  be  comparatively  easy  to  cut  and  to  spread  with  butter, 
even  when  made  extremely  light.  The  size  of  the  cells  in  bread  is  not  always  a  good 
indication  of  the  lightness  of  it,  because  the  large  cells  frequently  have  very  heavy 
walls,  while,  when  extremely  strong  flours  are  used,  though  the  cells  may  be  quite  Small, 
the  walls  are  so  thin  that  very  little  dou^  is  required  to  produce  a  loaf  of  large 
volume.  Texture  is  a  matter  of  considerable  importance  and  one  in  regard  to  which 
very  great  differences  are  observed. 

IN8IDB   OOLOUB. 

The  inside  colour  of ;  the  bread  is  recorded  on  an  empirical  scale  somewhat  similar 
to  that  used  for  form  of  crust  and  for  texture.  Observations  under  this  heading  are 
necessarily  difficult  when  great  accuracy  is  required,  but  the  figures  given  in  this 
column  can  be  relied  upon  to  a  large  extent,  as  they  represent  in  each  case  the  average 
of  several  independent  observations.  As  a  rule  8  or  10  kindis  of  flour  were  baked  each 
day,  so  that  the  observations  on  colour  as  well  as  those  on  texture  and  on  form  of  crust 
(all  of  which  depend  on  comparisons  and  not  on  measurements  of  any  kind)  were 
made  fairly  trustworthy. 

TOfB  OF  rWBUMKTAXUm. 

The  figures  given  in  this  column  are  of  comparatively  little  value,  since  various 
causes  operate  to  alter  the  length  of  the  fermentation  i>eriod  in  different  cases.  In 
some  instances  long  fermentation  is  necessary  in  order  that  a  very  ^strong  dough  may 
have  time  to  rise  to  its  largest  possible  volume,  while  in  other  cases  a  long  period 
may  be  necessary  ^  owing  to  the  comparatively  slow  rising  of  a  dough  which  cannot,  in 
the  end,  reach  any  great  volume.  The  greater  the  quantity  of  water  added,  the  shorter 
the  time  of  fermentation  required,  that  is,  when  the  two  tests  are  made  with  the 
same  flour.  A  stiff  dough  usually  rises  very  slowly,  and,  in  some  cases,  a  larger  quan- 
tity of  water  cannot  be  added  on  account  of  the  tendency  of  the  dough  to  spread  over 
the  edges  of  the  tin  when  made  rather  slack.  With  o^r  flours  a  slack  dough  can 
safely  be  made,  thus  causing  a  more  rapid  action  of  the  yeast. 

BAKma  BTBINGTH. 

The  desirability  of  expressing  in  a  numerical  way  the  baking  strength  of  every 
flour  is  clearly  evident  after  the  inspection  of  the  following  tables  containing  several 
columns  of  observations  on  the  different  characteristics  of  the  various  flours.  It  is 
a  common  custom  to  adopt  some  one  flour  as  a  standard  and  refer  all  others  to  that, 
often  ignoring  the  fact  that  the  strength  of  the  standard  flour  itself  may  change  as  it 
becomes  older.  Sometimes  one  sample  is  taken  as  a  standard  for  spring  wheats  and 
another  for  winter  wheats  without  making  any  attempt  to  bring  both  types  to  the  same, 
standard  of  measurement  and  without  recognizing  Ihe  fact  that  within  each  of  these 
groups  there  are  very  great  variations.  The  experiments  here  recorded  show  very 
dearly'  these  variations  and  also  prove  that  flour  from  winter  wheat  is  in  some  in- 
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stances  atronger  than  that  produced  from  apring  wheat,  a  fact  which  serres  to  em- 
phasize the  futility  of  the  old  classification.  It  appears  to  the  writer  imperative  to 
establish  a  scale  of  strength,  based  on  such  figures  as  are  given  in  the  tables  headed 
*  Baking  Tests/  so  that  the  baking  strength  of  any  sample  of  flour  can  be  definitely 
recorded  for  future  reference,  that  the  values  of  different  flours  may  be  readily  compared 
and  that  the  use  of  standard  flours  may  be  (discontinued.  As'  has  already  been  pointed 
out,  the  term  ^strength'  is  sometimes  used, in  relation  to  water  absorption  only.  The 
more  general  usage,  however,  includes  perhaps^all  of  the  factors  of  which  tise  is  made 
in  this  bulletin.  '  Strength '  in  flour  may  be  roughly  defined  as  the  ability  to  take  up 
and  to  retain  water  and  to  produce  a  large  high  loaf  (even  when  unsupported  by  the 
tin)  with  a  regular,  even  crust  and  fine  texture.  Such  a  definition  may  be  somewhat 
more  broad  than  is  generally  recognized,  but  it  ezpresseis  with  fair  accuracy  the  char- 
acters which  influence  an  ordinary  baker  in  passing  judgment  on  the  strength  of  any 
flour.  In  estimating  baking  strength  the  flrst  six  columns  of  figures,  under  the  head- 
ing 'Baking  Tests'  are  u^ed:  that  is  to  say,  water  added,  water  retained,  volume  of 
loaf,  shape  of  loaf,  form  of  crust  and  texture.  Inasmuch  as  the  figures  in  these 
columns  are  sometimes  unrelated,  simple  addition  would  give  to  some  of  them  so  subor- 
dinate a  place  that  they  would  scarcely  infiuence  the  resultant  figure  at  alL  In  order, 
therefore,  to  bring  them  to  the  relative  prominence  which  they  should  have,  the  fol- 
lowing method  is  used :  The  figure  in  the  first  column  (water  added)  is  multiplied  by 
two,  that  in  the  second  (water  retained)  ,by  five.  The  figure  for  volume  is  taken  as 
it  stands.  The  figure  for  the  shape  of  the  loaf  is  multiplied  by  .500,  that  for  form  of 
crust  by  two,  and, that  for  ,texture  by  three.  The  isum  of  the  figures  thus  obtained  is 
iisually  between  1,500  and  1,700.  Any  scale  of  strength  dealing  with  such  large  figures 
would  be  very  diunsy,  and,  therefore,  for  the  purpose  of  bringing  the  figures  to  a  scale 
of  moderate  proportions  and  for  the  sake  of  emphasizing  somewhat  the  differences 
between  the  different  kinds  of  bread,  the  writer  has  adopted  the  arbitrary  practice 
of  Subtracting  700  from  the  total  obtained  and  dividing  the  remainder  by  10.  This 
gives  a  scale  of  points  for  fiour  strength  which  runs  usually  from  about  70  to  100,  but 
is  not  limited  in  either  direction.  One  hundred  represents  not  perfection  but  simply 
a  flour  very  high  in  strength.  Seventy  represents  a  flour  very  low  in  strength.  Ex- 
ceptional flours  may  obtain  a  mark  above  100  or  below  70,  but  these  figures  are  the 
usual  limits. 

As  has  already  been  partly  explained,  excessive  strength  in  flour  is  not  really  very 
desirable  except  for  mixing  purposes.  It  may  safely  be  said  that  the  very  strongest 
flours,  owing  to  the  toughness  of  the  dough  made  from  them,  do  not  always  produce 
the  best  quality  of  bread;  while  for  the  making  of  pastry,  cake,  soda  crackers, 
&c.,  they  are  not  suitable.  Much  of  the  so-called  pastry  flour  sold  in  Canada  ft 
identical  with  the  flour  sold  for  bread-making  and  contains  gluten  of  very  strong 
character.  This  partly  accounts  for  the  fact  that  Canadian  pastry  has  not  a  high  re- 
putation for  quality.  Some  millers  even  go  so  far  as  to  advertise  a  particular  brand 
of  strong  flour  as  of  the  highest  quality  both  for  bread  and  for  pastry — about  as  accu- 
rate a  statement  as  if  one  were  to  claim  for  a  horse  that  he  was  unexcelled  both  for 
racing  and  for  draft  purposes.  The  actual  facts  need  to  be  emphasized:  that  the 
strongest  wheats  such  as  hard  Canadian  Red  Fife,  are  of  great  value  for  mixing  with 
other  sorts  whi'ch  are  too  low  in  strength  but  that  the  best  and  most  wholesome  bread  is 
made  from  wheats,  or  mixtures,  somewhat  below  the  highest  strength,  while  pastry  and 
cakes  require  rather  weak,  starchy  flours,  such  for  instance  as  are  made  in  Ontario 
from  Dawson's  Golden  Chaff  wheat  and  other  winter  varieties  not  specially  strong  in 
character. 

Flour  of  great  strength  is  usually  somewhat  scarce  in  the  world's  markets  and 
'  therefore  commands  as  a  rule  a  very  high,  price.    Instances  occur,  however,  when  dis- 
tinctly weak  kinds  of  wheat  or  flour  are  sold  at  higher  prices  than  those  of  groat 
strength.    It  is  purely  a  question  of  supply  and  demand ;  and  it  is  important  to  remem- 
ber, therefore,  that  although  the  strongest  wheat  or  flour  usually  brings  the  highest 
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price,  this  fact  proves  its  relatdye  scarcity  and  its  Talus  for  mixing  purposes,  but  does 
not  establish  its  worth  for  general  housdiold  use. 

The  scale  of  strength  here  used  needs  a  few  further  words  of  explanation.  In 
some  cases  flours  are  given  about  the  same  figure  for  strength  when  they  are  really 
different  in  character.  But  this  seems  unavoidable.  For  instance,  a  weak  flour  which  con- 
tains a  large  proportion  of  starch  and  not  very  much  gluten  is  quite  distinct  from  a  weak 
flour  which  contains  a  considerable  amount  of  gluten  of  very  feeble  character;  though 
the  two  may  earn  the  same  mark  for  strength.  The  latter  type  of  flour  is  often  less 
desirable  than  the  former.  A  starchy  flour  yields  products  which  have  a  decided  ten- 
dency to  crumble  and  are  often  quite  delicious  and  wholesome,  even  though  somewhat 
compact;  but  a  flour  which  contains  a  large  amounf  of  very  poor  gluten  gives  rather 
toug^  products,  and  cannot  be  made  into  bread  of  sufficient  lightness  to  overcome  this 
defect.    A  speciflc  illustration  will  make  this  clearer. 

It  will  be  seen  in  the  tables  that  Gk)ose  wheat  (No.  123)  gained  81  marics  for 
strength  while  Dawson's  Gk)lden  Chafl  (No.  102)  gained  only  76.  The  €k>ose  wiieat 
flour  yielded  16-86  per  cent  of  dry  gluten  and  the  Dawson's  Gblden  Ohaff  9*66  per 
cent.  The  bread  made  from  these  two  kinds  of  flour  was  almost  identical  in  volume 
but  that  from  the  Dawson's  Golden  Ohafl  was  of  much  better  quality  than  the  other. 
It  may  be  stated  as  a  general  rule  that  when  two  flours  are  of  equal  strength  better 
bread  can  be  made  from  the  flour  containing  the  smaller  amount  of  gluten.  There  are 
exceptions  to  the  rule,  however. 

BBfiAD  VALUE. 

This  term  is  to  be  understood  in  a  commercial  sense  only.  The  ideal  flour  from  a 
commercial  point  of  view  must  possess  great  strength  and  a  very  pale  colour;  hence  a 
flour  of  only  medium  or  rather  good  strength  and  with  a  somewhat  deep  yellow  colour 
would  have  commercially  quite  a  low  value  for  breadmaking,  though  it  might  actually 
produce  better  bread  than  some  of  the  strongest  and  palest  flours.  The  recent  adoption 
of  bleaching  methods  by  many  of  the  millers  makes  it  very  difficult  to  judge  what  im- 
portance ^ould  be  attached  to  colour  in  flour,  since  flour  of  a  pronounced  yellow  tint 
can  now  be  much  modified  by  the  bleaching.  The  figures  given  for  bread  vfljue  in  this 
bulletin  are  obtained  by  dividing  by  four  the  difference  between  the  figure  for  baking 
strength  and  that  given  for  inside  colour.  The  product  is  then  added  to,  or  subtracted 
from,  the  figure  for  baking  strength  according  to  whether  the  figure  for  inside  colour 
was  greater  or  less  than  that  for  strength.  Whether  in  this  way  too  much  or  not  enough 
value  is  given  to  the  colour  of  the  bread  may  be  decided  by  eadi  individual  for  him- 
self. 

FLAVOUR  AND  NUTRITIVE  VALUE  OF  BREAD. 

While  it  might  be  supposed  that  the  flavour  and  the  nutritive  value  of  bread  would 
be  the  two  i>oints  of  chief  importance  in  determining  its  selling  price,  it  must  be  ad- 
mitted that  this  is  by  no  means  the  case.  Bread,  like  many  other  commercial  articles 
is  judged  chiefly  by  appearance.  Its  nutritive  value  has  apparently  no  influence  what* 
ever  on  the  price  and  its  flavour  too  is  usually  of  little  imi)ortance,  provided  it  be  not 
extremely  sour.  The  natural  supi)08ition  that  bread  is  eaten  either  for  pleasure  or  for 
the  profit  of  one's  body  seems  incorrect.  At  all  events,  flavour  is  so  elusive  a  factor, 
so  difficult  to  observe  accurately  and  so  dependent  on  the  physical  condition  of  the 
observer,  that  no  attempt  has  been  made  to  determine  it,  as  a  rule,  in  preparing  this 
bulletin.  Bef  erence  to  the  second  part  of  the  bulletin  will  show  some  interesting  va- 
riations in  the  food  value  of  the  different  flours.  TTndoubtedly,  other  things  being 
equal,  those  which  contain  the  largest  proportion  of  albuminoids  are  the  most  valuable 
for  bread-making,  since  albuminoids  are  a  more  expensive  form  of  food  than  starch.  The 
flours  particularly  rich  in  albuminoids  produce  loaves  with  a  darker  crost  colour  than 
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those  which  contain  a  larger  proportion  of  starch.  As  has  been  pointed  xmt,  howeyer, 
when  the  gluten  is  of  poor  quality  and  very  light  bread  cannot  therefore  be  produced 
a  somewhat  too  firm  and  rather  undesirable  kind  of  bread  is  apt  to  be  made  from  floure 
exceptionally  rich  in  gluten.  Bread  that  is  of  only  moderate  lightness  should  be  some- 
what friable,  so  that  when  being  eaten  it  may  easily  be  divided  into  smaU  xmrtidee 
suitable  for  digestion*  In  spite  therefore  of  their  superior  theoretical  food  value, 
those  weak  flours  which  are  high  in  gluten  are  probably  of  less  value  for  ordinary  usee 
(unless  employed  in  mixtures)  than  some  of  the  more  starchy  flours. 

Although  it  cannot,  perhaps,  be  laid  down  as  a  definite  rule,  it  certainly  appears 
to., be  true  in  many  cases,  that  the  flouis  containing  the  largest  proportion  of  albumi- 
noids also  possess  the  highest  flavour. 

VABQBTIBS  ABBANGSD  IN  8ERIK8  AOOOBDINa  TO  BAKING  STRENGTH,  VOLUMK  OF  LOAF  AND 

,  SHAPE  OF  LOAF. 

An  inspection  of  the  two  tables  which  have  this  heading  shows  that  there  is,  as  a 
rule,  a  fair  degree  of  agreement  between  the  figures  for  ^  baking  strength  and  those  for 
volume  and  for  shape  of  loaf.  It  may  be  worth  while,  therefore,  to  attempt  a  rough 
classification  of  v  the  sbmples  of  flour  according  to  their  strength  and  volume,  so  that 
anyone  who  may  not  wish  to  use  the  method  of  determining  strength  here  described 
may  be  able  to  see  the  relationship  between  his  own  results  and  those  here  published 
by  reference  to  the  figures  for  volume  only.  The  following  groups,  necessarily  very 
roughly  defined,  m;ay  be  (given: — 

Very  Weah.—Beikmg  strength  under  70  or  volume  under  400.  If  starchy,  such 
flours  may  be  very  useful  for  crackers  or  other  special  purposes.  If  glutinous  or  if 
they  are  to  be  used  for  bread-making  they  should  be  mixed  with  a  considerable  propor- 
tion of  stronger  flour. 

WeaA;.— Baking  strength  70  to  79  or  volume  400  to  4^9.  Often  of  the  highest 
quality  for  cakes,  pastry,  crackers,  &c.  Also  suitable  for  mixing  with  very  strong 
flours  (for  bread-making  purposes. 

Medium. — ^Baking  strength  80  to  86  or  volume  480  to  449.  Usually  good  for  most 
purposes,  except  for  the  production  of  very  light  bread.  . 

Stronff.—Bakiiig  strength  87  to  93. or  volume  450  to  509.  Qeneral  purpose  flours^ 
suitable  for  households  where  only  one  kind  of  flour  is  used.  The  strongest  flours  in 
this  group  aie  somewat  useful  for  mixing  with  weaker  kinds. 

Very  Strong.— Baking  strength  94  to  100  or  volume  510  to  550.  Suitable  for  the 
production  of  very  light  bread  and  for  mixing  with  weak  flours. 

Of  Betnarhoible  Strength. — ^Baking  strength  over  100  or  volume  over  550.  Chiefly 
useful  for  mixing  purposes.  If  employed  unmixed  for  bread-making  the  bread  should 
be  made  extremely  light  to  avoid  toug^ess. 

TABLES. 

The  tabulated  results  of  the  observations  on  the  various  samples  of  wheat  and 
flour  here  follow.  It  has  been  thought  most  convenient  to  bring  the  tables  together 
in  two  groups, 

FIRST  GBOUP  OF  TABLES. 

The  finrt  group  of  four  tables  gives  the  flgrures  obtained  during  the  winter  of 
1 905-1906. 
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Milling 
Number. 

Variety. 

Where  and  when 
Grown. 

Weight  per 
measured 
bushel  t 

Percentage 
ofbreak 
flour.  • 

Remarks. 

95 

87 

81 
99 

Advance  (Yellow). 
Asainiboia 

Aurora. 

Colorado,  No.  50l  . . 

Gratineau 

Huron  (Selected).. 

Xiaurel , 

OtUwa 

Neepawa,  Man. 

Ottawa 

Colorado 

.1905 

It 

t 

.  II 

Lbs. 

61i 
63 

•  •  •  «  •      •  • 

62 

■ 

59 
611 

62i 

63i 

10 
9 

6i 

•  •  «      •  •  ■  * 

lOi 
10 

13 
lOi 

15 

10 

Flour,  granular,  \rellowish. 

Kernels  rather   hard,    plump,  dark  red, 

bright    Flour  granular,  yellowish. 
Kernels  hard,  not  very   bright.     Flour 

granular,  yellowish. 
Kernels     rather    soft,     plump,     yellow, 

dull.    Flour  soft,  pale. 
Flour  somewhat  g^nular,  cream  colour. 
Kernels  hard,  red,  moderately  plump  but 

not  bright.    Flour  granular,  aeep  cream 

colour. 
Flour  soft,  pale. 

90 

88 

98 

Ottawa 

II 

•1 
II 

Neepawa 

•1 

Ottawa 

u 
II 

• 

Kansas 

.1905 
II 

II 
II 

.  II 

II 

.  It 

H 
II 

•    •    a    . 

83 

86 
98 

RedFifeH 

Red  Fife,  Soft. . . . 

RedFife,  Hard... 

Red  Preston 

Yellow  Cross 

9  J3 

Kernels  hard,  fairly  plump  but  not  bright. 

Flour  granular,  cream  colour. 
Kernels    very   soft,    pale    red,     bright, 

plump.   Flour  somewhat  granular. 
Kernels    very   hard,   dark    red,    bright^ 

plump.     Flour  granular,  cream  colour. 
Flour  granular,  deep  cream  colour. 
Knmels  plump  and  rather  hard.    Flour 

soft,  pale. 
Kernels  large,  soft,  dull  in  colour.    Flour 

rather  soft,  pale. 
Kemelii  small,  hard,  dull  in  colour.    Flour 

granular,  dark  cream  colour. 

84 
91 

64J 
69i 
60i 

• 

13 
11 

92 

Turkey  Red. 

t  One  pound  (avoirdupois) = 453 .  59  grammes.    One  bushel  (imperial) = 36 .  328  litres. 
*  The  kotal  weight  of  mill  products  obtained  is  taken  as  100. 


In  addition  to  the  samples  of  wheat  mentioned  in  the  table,  baking  tests  were  also 
made  with  flour  produced  in  1004  (Milling  No.  8)  from  Bed  Fife  wheat  grown  at  Ot- 
tawa in  1902.  This  wheat  was  plump  but  rather  soft  and  weighed  61}  pounds  to  the 
measured  busheL  The  flour  produced  from  it  wHs  of  a  granular  character  and  of  a 
fine  creamy-white  colour. 


BAKora  rmns,  Janvaxy-Maroli,  1906. 


J 


to 

a 


96 
87 
81 
99 
90 
88 
98 
3 
83 
85 
86 
93 
84 
91 


92 


Variety. 


Spring  WkeaU. 


Ad  vanoe  (Yellow) . 

ABsiniboia 

Aurora 

Colorado  No.  60.. 

Gatineau 

Huron  (Selected). . 

Laurel 

Red  Fife  (1902)... 

Red  Fife  H 

Red  Fife,  Soft    . . 
Red  Fife,  Hard  . 

Red  Preeton 

Yellow  Gross .... 
9J3 


Winter  Wheat. 
Turkey  Red  (Kansas) 


I? 
Ill 


Gnns. 

63-6 

62  6 

62*5 

61  6 

68 

63 

68-6 

65-5 

65 

64 

65-6 

63 

69 

66 


63*6 


s 


a 


O 
0) 


Grmu. 

40 

38 

38 

41 

36 

89 

38 

39 

40 

38 

38-6 

39 

36 

36 


38 


Gubic 
G. 

626 
604 
616 
473 
614 
490 
428 
650 
638 
604 
660 
602 
486 
464 


650 


I 

o 


'64 
'66 
-66 
•69 
•70 
'62 
•62 
•74 
'68 
•65 
'69 
•66 
•63 
•62 


68 


i 


85 
89 
90 
103 
105 
88 
90 
99 
99 
80 
90 
90 
85 
95 


102 


M 


88 
95 
88 
96 
95 
91 
78 
104 
93 
93 
98 
93 
85 
80 


98 


I 

*ss 

a 


84 
81 
78 
98 
97 
89 
96 

105 
98 
99 

101 
94 
85 
83 


97 


Time 
of 
Ferroent»- 
tion. 


Hrs.  Mm. 


3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
2 


12 
23 

8 
83 
25 

9 
24 
SI 

9 
20 
20 
10 
10 
63 


Baking  BiEBKcrrn  and  Biead  Value,  m  deterndned  1^  Baking  Tests,  Jannaiy-Maroh, 

IMM. 


96 
87 
81 
99 


90 

88 

98 

3 

83 
86 
86 
93 
84 
91 


92 


Spring  Wheatt, 

Advance  (Yellow). 

Assiniboia 

Aurora 

Golorado,  No.  50. . 

Gatineau 

Huron  (Selected). . 

Laurel 

Red  Fife 

Red  Fife  H 

Red  Fife,  Soft.... 
Red  Fife,  Hard... 

Red  Preston 

Yellow  Gross. 

%f    V      Omt    .        , 


Winter  Wheat. 
Turkey  Red 


Where  and  when 
Grown. 


Ottawa. 1906 

Neepawa. 1905 

Ottawa 1905 

Golorado 

Ottawa 1905 

.,      1906 

M      1905 

..      1902 

..      1905 

Neepawa. 1905 

1905 

Ottawa 1905 

„      1905 

1906 


Kansas. 


• 

J2 

^ 

A 

Baking 

Stren 

Bread 

Valu( 

91 

89 

91 

89 

91 

88 

94 

95 

95 

96 

87 

88 

76 

81 

106 

106 

99 

99 

89 

91 

100 

100 

91 

92 

82 

83 

78 

79 

■ 

101 

100 

Remarks. 


Bread  somewhat  yellowish  inside. 

Bread  was  rather  dark  inside. 

Bread  rather  dark  inside. 

Grust  rather  pale.    Douffh  would  not  rise 

very  high  out  showed  no  tendency  to 

fall.  Kt^** 

Low  in  water  absorption ;  crust  rich  brown 

in  colour. 
Shape  of  loaf  not  very  good. 

Low  in  water  alisorpdon  ;  crust  pale. 

High  in  water  absorption  ;  crust  rather 

pale. 
High  in  water  absorption. 
Grust  jpale  and  not  dl  ^ood  form. 
High  m  water  absorption. 

Gained  little  or  no  volume  in  oven. 
Grust  colour  very  good,  not  pale ;    very 
low  in  water  absorption. 
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Vabibtibs  arranged  in  Series  according  to  Baking  Strength^  Volume  of  Loaf  and 

Shape  of  Loaf. 


Variety. 


Red  Fife,  1902.... 

Turkey  Red 

Red  Fife,  Hard... 

RedFifeH 

Gatineau 

Colwado,  Na60.. 
.\.dyanoe(  Yellow) . 

Asainiboia 

Aurora 

Red  Preeton.  ..  . 
Red  Fife,  Soft. . . 
Huron  (Selected). . 
Yellow  Cross  .   .. 

9J3. 

LaureL 


I? 


106 
101 
100 
99 
95 
94 
91 
91 
91 
91 
89 
87 
82 
78 
76 


Variety. 


Red  Fife,  Hard.... 

Red  Fife,  1902 

Turkey  Red 

Red  FifeH 

Advance  (Yellow). . 

Aurora 

Gatineau. 

Assiniboia 

Red  Fife,  Soft 

Red  Preston 

Huron  (Selected). . . 

ifellow  Gross 

Colorado,  No.  50. . . 

9Ja .. 

Laurel 


S 

r 


560 
560 
550 
538 
526 
516 
514 
504 
504 
502 
490 
486 
478 
454 
428 


Variety. 


Red  Fife,  1902 

Gatineau 

Red  Fife,  Hard... 
Colorado,  No.  50... 

RedFifeH 

Turkey  Red 

Assiniboia 

Aurora 

Red  Preston 

Red  Fife,  Soft 

Advance  (Yellow). . 

Yellow  Cross 

Huron  (Selected)... 

9J3 

Laurel 


•?  «  «  § 


•74 
•70 
•69 
'69 
•68 
•68 
•66 
•66 
•66 
•65 
•64 
63 
62 
•62 
•62 


8B00ND  CBOUP  OV  TABLES. 

The  second  group  of  four  tables  gives  the  figures  obtained  during  tbe  winter  of 
1906-1907. 

UjLUNa  TBSTSy  December,  1906. 


13  Jz; 


140 


1S9 

125 

105 

119 
112 

114 

141 

135 

134 

133 

131 


Spring  Wheats. 
Bishop  A 


138  iBobs 

101   CampbeU's   White 
Chaflf. 


Chelsea. 

Colorado 

Downy  Hifj^a  D.  .. 

Early  Russian 

Ebert ' 


Gatineau. 

Grant. 

Haynes*  Blue  Stem 
Herissoii  Bearded . 
Hungarian  White. 
Huron  (Selected). . 


Where  and  When 
Grown. 


^1' 


Ottawa 1906 

II        1906 

1906 

1906 

, 1906 

n        1906 

1906 

1906 

1906 

, 1906 

1906 

.,        1906 

1906 

1906 


Lbs. 
58i 
614 
582 
60^1 
62 
62i 
62! 


60 

614 

58 

63} 

614 

614 


c  S  »-' 

*9    0( 


o« 


13 

134 

12 

94 

15^ 

84 

14 
9 

12 

104 

12 

20 

14 

11 


Remarks. 


Kernels  rather  hard   but   dull  and]  not 

plump.     Flour  yellowish,  granular. 
Kernels  rather  hard  ,  yellow,  not  bright. 

Flour  pale  cream  colour,  granular. 
Kernels    rather    soft,    not    plump,    not 

bright.   Flour  pale  cream,  rather  soft. 
! Kernels  hard,  red  but  not  very  bright. 

Flour  pale  cream,  granular. 
Kernels  soft,  dull  red.     Flour  piJe  cream, 

soft. 
Kernels  very  hard,  bright  deep  red.  Flour 

cream  colour,  granular. 
Kernels  not  very  hard.    Flour  pale,  soft. 
Kernels  very  hard,   red,   rather    bright. 

Flour  yellowish,  granular. 
Kernels  hard,  red  ;  not  plump  or  bright. 

Flour  cream  colour,  granular . 
Kernels  hard,  red,  but  nut  very  bright . 

Flour  cream  colour,  granular . 
Kernels  not    plump,   dull,   rather  hard. 

Flour  cream  colour,  granular . 
Kernels   soft,   plump,  dull   red.      Flour 

cream  colour,  soft . 
Kernels  not  very  hard.   Flour  pale  cream, 

granular. 
Kernels  fairly  hard,  not  very  bright.  Flour 

cream  colour,  granular. 


24 


MQiEiHro  nsTS,  Deoember,  IdW^OofMnued. 


Variety. 


108 
145 
129 
148 
120 


118 
126 

147 


110 
136 
149 

109 
146 
132 
143 
113 
106 

107 

160 
117 
144 
130 


123 
122 


102 

100 

104 
103 

li51 


Ladoga.. 
Laurel... 
Marquis . 
Outlook  . 
Percy  A . 


Preston  A 

Pri Dale's   Cham 

plain 

Pringle'a   Cham 

plain 


Prospect. 
Red  Fern 

Red  Fife  . 


Red  Fife  H 

Red  Fife 

Red  Preston 

RigaM 

Spenoe  Yellow 

Stanley  A 


Where  and  When 
Grown. 


Stanley  C, 


White  Fife  C 

White  Russian 

Yellow  Fife 

YeUow  Qneen 

Durum  Wheats, 

Grooee 

Kubanka(= Wash- 
ington No.  6,639) 

Winter  Wheats. 

Dawson*8     Golden 

ChaflF. .  . . 
Padi ■    '* 


Tasmania  Red  . . 
Turkey  Red  (No. 

380) 

Turkey  Red 


Ottawa 

..1906 

It        

..1906 

If        

..1906 

II        

..1906 

It        

..1906 



.1906 

II        

. .1906 

Indian  Head. 

..1906 

Ottawa 

1906 

II        

.1906 

II        ....... 

..1902 

II        

..1906 

Indian  Head. . 

..1906 

Ottawa 

..1906 

II        

.  1906 

It        

..1906 

11        

..1906 

It        

..1906 

It        

..1906 

II 

.1906 

It        

..1906 

It        ....... 

..1906 

ft        

.1906 

••        

..1906 

II  ...     .....  loUO 

It        1906 


.1906 


1906 

Lethbridge,  Alberta, 
1906 


Lbs. 
60i 
69i 
61} 
59 
60J 

61 

61i 

63 

58J 

60S 

614 

69 

63 

59i 

60 

64 

59 

60 

60S 
60i 
61 
62 

63i 
63 


61S 
61S 

62 

63S 

64i 


si  ^ 

E«^  o 


11 

16 

11 

12i 
10 

11 
13 


14 

12i 

14J 

13 


11 
18 
12 
12i 

11 

13 
16i 
13 
14 


&h 


17i 
21 

15 

14 

UJ 


Remarks. 


Kernels  hard,   deep  red,    rather  bright. 

Flour  yellow,  granular. 
Kernels  rather  soft,  "very  dull  red,   not 

plump.    Flour  pale  cream,  soft. 
Kernels  rather  hard  and  moderatelybright. 

Flour  pale  cream,  rather  granular. 
Kernels  rather  hard  but  not  bright   or 

plump.  'Flour  cream  colour,  granular. 
Kernels  hard  ;  dark  red  in  colour   and 

rather    bright.     Flour   cream   colour, 

granular. 
Kernels   rather    hard    and    moderately 

bright.    Flour  yellowish,  granular. 
Kernels  rather  hajd.    Flour  cream  colour, 

granular. 
Kernels  hard,  red,  bright.    Flour  yellow- 
ish, granular. 
Kernels  rather  soft,  dull  red,  not  plump. 

Flour  pale  cream,  soft. 
Kernels  moderately  hard,  dull  red.  Floor 

cream  colour,  somewhat  granular. 
Kernels  rather  soft  but  plump  and  moder- 
ately    oright.     Flour    cream     colour, 

granular. 
Kernels  rather  hard,  but  not  plump  or 

bright.    Flour  pale  cream,  granular. 
Kernels  hard,  red,  rather  bright.    Floor 

granular,  cream  colour. 
Kernels   hard ;   dark    red  but  not   very 

bright.    Flour  cream  colour,  granular. 
Kernels  rather  soft  and  of  a  dull  colour. 

Flour  pale  cream,  rather  soft. 
Kernels    hard,    yellow,    rather    bright, 

plump.    Flour  cream  colour,  granular. 
Kernels  rather  soft,  dull  in  colour,  not 

plump.      Flour     pale    cream    colour, 

granular. 

Kernels  hard,  not  Tery  plump  but  moder- 
ately bright.    Flour  yellowish  and  very 

granular. 
Kernels  hard,  yellow,  moderately  bright. 

Flour  cream  colour,  granular. 
Kernels  rather  soft  and  of   a   dull   red 

colour     Flour  pale,  soft. 
Kernels  moderately  hard.    Flour  yellow- 
ish, somewhat  granular. 
Kernels  rather  soft,  but  plump  and  bright. 

Flour  pale,  soft 

Kernels  veiy  hard,  yellow.    Flour  yellow, 

very  granular. 
Kernels  very  hard,  yellow.    Flour  yellow, 

very  granular. 


Kernels  soft.    Flour  pale  cream,  soft. 
Kernels  soft,  pale  red  but  bright.    Floor 

pale  cream,  soft. 
Kernels  large,  soft.    Flour  pale  cream, 

somewhat  granular. 
Kernels  plump,  rather  soft.    Flour  cream 

colour,  ffranular. 
Kernels  plump,  hard,  red,  bright.     Floor 

cream  colour,  gi  anular . 


In  addition  to  the  samples  of  flour  made  in  Deoember,  1906,  baking  tests  were 
carried  on  (in  January  and  Fd>ruary,  1907)  with  lihree  different  kinds  of  commercial 
flour  and  also  with  a  small  quantity  of  the  flour  from  Yellow  Gross  wheat,  milling 
No.  84,  which  had  been  tested  the  preyiotts  winter.  This  latter  flour  was  placed  in  a 
glass  stoppered  bottle  in  March,  1906,  and  kept  over  in  that  way.  In  January,  1907, 
it  was  transferred  to  a  paper  bag  and  was  kept  for  some  time  with  the  new  samples  of 
flour  before  ibeing  baked.  The  results  of  the  baking  tests  with  these  four  kinds  of 
flour  will  be  found  at  the'  end  of  the  table. 


Biking  nsTSy  Januaiy-Februaiy,  1907. 


I 

B 

a 

bo 


Variety. 


Spring  WheaU. 


Grms. 


fl  a 

'il 

u  »- 


^ 


^« 


•2a 


o 


u 

> 


prt  >  o 


140   BishopA 69 

138|  Bobe 69-5 

101'  Campbell's  White  Chaff 58 

139    Cdelaea 61 

125   Coorado 565 

105  Downy  Riga  D 62 

119   Early  RubKian 60 

Ebert 61 

Gatineau 58 

Grant 61 

Haynes'  Blue  Stem 60 

Herinon  Bearded 58 

Hungarian  White 605 

Huron  (Selected) 595 

Ladoga 57 

Laurel  56 

Marquis 61 

Outiook 60 

PercyA 61 

Preston  A 60 

Pringle's  Champlain 61  '5 

Pringle's  Champlain  (LH.) 58 

Prospect 59 

RedFern 575 

Red  Fife  (1902) 625 

RedFifeH 62 

RedFife(LH.) |  58 

Red  Preston 61 


112 
114 

141, 
135 

ia4. 

133 
131 
108 
145 
129 
148 
120 
118 
126 
147 
110 
136 
149 
109 
146 
132 
143 
113 
106 
107 
150 
117 
144 
130 


123 
122 


102 


I 


RigaM 57 

Spence  Yellow 68-5 

S  tanley  A 61 . 5 

Stanley  C 67-5 

WhiteFifeC I  59 

WhiteRussian 59-6 

Yellow  Fife 59 

YellowQueen 60 


Durum  Wheals. 


Goose  ... 
Kubanka. 


Winter  Wheals, 


Dawson's  Golden  Chaff. 

100:  Padi 

104|  Tasmania  Red 

103  Turkey  Red  (No.  380). . 
1511  Turkey  Red  (Alberta).. 


a  ■  •    •  ■  ■ 


61-5 
59  5 


56 

58 

60-5 

64 

60 


Grms. 

37-5 

36 

87 

38-5 

36 

42 

39 

41 

36 

41-5 

36  6 

39 

37 

39 

37-5 

36 

39 

37 

41 

40 

39  5 

38 

38 

34  5 
39 
38 

35  5 
41 
37 
40-5 
40-6 
36 
36.5 
40 
37 
40 


41 
39 


34 

37 

39-5 

40 

37 


Cubic 
C. 

488 

517 

485 

524 

422 

419 

511 

875 

534 

872 

546 

434 

528 

429 

418 

417 

523 

537 

429 

438 

501 

445 

469 

535 

570 

567 

532 

445 

407 

438 

454 

505 

559. 

484 

495 

443 


486 
580 


436 
470 
489 
619 
487 


67 
70 
70 
72 
67 
61 
73 
53 
69 
67 
71 
69 
72 
64 
61 
64 
70 
70 
66 
66 
67 
60 
72 
70 
78 
69 
67 
62 
64 
60 
65 
65 
68 
66 
60 
68 


•H4 
.69 


•62 
•71 
-68 
•68 
64 


i 


96 
91 
88 
94 
92 
97 
95 
80 
94 
81 
96 
99 
92 
97 
96 
90 
93 
97 
94 
91 
90 
91 
97 
95 
98 
96 
98 
91 
95 
83 
91 
93 
96 
91 
98 
91 


90 
98 


78 
90 
93 
91 
83 


98 

102 

98 

101 

78 

82 

99 

75 

98 

74 

100 

84 

101 

86 

79 

83 

101 

101 

85 

90 

97 

88 

87 

100 

105 

101 

99 

87 

79 

78 

94 

94 

102 

85 

91 

84 


83 
101 


91 

96 ; 

99  ! 
102 
97 


I 

8 


o 

.0*  4» 


89 

101 

98 

101 

9o 

97 

102 

88 

98 

97 

100 

83 

100 

85 

77 

96 

100 

99 

96 

84 

96 

95 

99 

99 

105 

101 

100 

94 

90 

99 

101 

80 

100 

101 

86 

99 


78 
78 


101 

78 

100 

103 

98 


His.  Min. 


2 
8 
8 
8 
3 
2 
3 
8 
8 
2 
8 
8 
8 
3 
8 
3 
8 
3 
3 
3 
8 
2 
8 
8 
8 
8 
8 
8 
8 
2 
8 
8 
8 
8 
8 
8 


3 
3 
2 
3 
3 


60 
5 
38 
14 
80 
58 
7 

•  • 

16 

6S 

8 

29 

11 

11 

4 

36 

6 

5 

88 

28 

10 

52 

28 

10 

18 

1 

11 

4 

47 

55 

16 

8 

9 

2 

6 

62 


88 


25 
28 
57 

4 
15 


Basirq  tbbts,  JumaiT-FebniaiT,  1907 — OonUnusd. 
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MiOed  January,  1306. 

arm.. 

Grms. 

Cubic 
C. 

Commenial  Fttmrt. 

56-0 

SIS 

448 

■63 

90 

90 

W5 

43 

600 

■67 

87 

101 

BAKDia  nsENOTH  &nd  Biead  Tftlue,  u  determined  b;  Bokiiig  Teats,  Stjaaxf  and 
febnuuT,  J907. 


1^ 


12 


>   BishopA 

t   Bobs 

I   Csmpbcire   White 

Chaff 

)   ChelHpn. .... 
i   Colorado.  . . . 


!   Cnut  pkle. 
)   CruM  rich  brown. 
Low  in  watar  »baorptioo.     Dough  had  > 
decided  toodeiia;  to  fall  during  fermen- 

r   High   in  water  abeorptio--,    but^low  in 

volume  and  poor  in  ibape.   ■^ 
I   Leaves  excellent  in  ahape. 
I   Very  low  in  volume  and  poor  in  ^kape  and 

tmture. 
1   Cniat  rich  brown.    Excellent  bread. 
r  Very  low  in  volume  uid  poor  in  shape  and 


>  HuDgarianWbite. 

.  Huron  (Selected). 

I  Ladoga 

>  Marquis"";]   '.'.'.'. 

I  Outlook 

'  Percy  A 


1   Douf^h  bad  a  decided   teodenoy   to  fall 

dnring  fermentation. 
.    Low  in  water  abaorption. 


t  Prospect.. 
S  Red  Fern-. 
)  Red  Fife  . . 


I   (>uct  pttle. 

'    Excellent  bread. 

in  water  abavption  and  ii 
ilnre  extra  good. 


28 


Vabistibs  arranged  in  Series,  aooording  to  Baking  Strength,  Volume  of  Loaf  and 

Shape  of  Loaf. 


Variety. 


Red  Fife,  1902 

Ked  Fife  H 

Yellow  Cross,  1906 

Haynes'  Blue  Stem 

White  Fife  0 

Chelsea 

Outlook 

Kubanka. 

Bobs.. 

Early  Russian 

Hungarian  White 

Marquis 

Turkey  Red  (No.  380)... 

Gatineau 

Red  Fern, 

Red  Fife(I.H.) 

Pringle's  Champlain. . . . 

Tasmania  Red 

Campbell's  White  Chaff. 

Bishop  A 

Prospect 

Stanley  C    

Yellow  Fife  . .  . .   .     ... 

Stanley  A 

Turkey  Red  (Alberta).. . . 

Herisson  Bearded 

Preeton  A 

Yellow  Queen. 

Percy  A 

Ked  Preston 

Huron  (Selected) 

White  Russian 

Groose 

Downy  Riga  D 

Pringle'sChamprin(I.H.) 

Colorado. 

Laurel 

Spenoe  Yellow 

Dawson's  Grolden  Chaff. . 

Ladoffa  

Riga  M 

Ebert 

Grant 

White  Clover 

Queen  City 

Monarch    


Bakini 
strengrti 


i 


107 
102 
102 
100 
100 
99 
99 
99 
96 
98 
98 
98 
98 
96 
96 
95 
93 
93 
91 
90 
89 
89 
89 
88 
87 
87 
84 
84 
84 
83 
83 
82 
82 
81 
80 
80 
77 
76 
76 
76 
75 
75 
65 
57 

96 
90 
80 


Variety. 


Red  Fife,  1902... 

Red  Fife  H 

Yellow  Cross,  1906 

White  Fife  C. 

Bobs 

Haynes'  Blue  Stem 

Outlook 

Red  Fern 

Gatineau 

Red  Fife  (I.  H.) 

I  Kubanka 

j  Hungarian  White 

IChel^ea. 

Marquis 

Turkey  Red  (No.  880). . . 
Earlv  Russian 


Stanley  C 

Pringle's  Champlain 

Yellow  Fife 

Tasmania  Red 

Bishop  A 

Turkey  Red  (Alberta). . . 
CampbeU's  White  Chaff. 

Padi 

Prospect 

Stanley  A 

Red  Preston 

Pringle'sChampl'in(I.H.) 

Yellow  Queen 

Preston  A 

Spenoe  Yellow 

Dawson's  Golden  Chaff. . 

Goose   . .   

Herisson  Bearded 

White  Russian 

Percy  A 

Huron  Selected 

Colorado 

Downy  Riga  D 

Ladoga 

Laurel 

Riga  M 

Ebert 

Grant. 


Volume 
of 
oaf. 


White  Clover, 
Queen  City... 
Monarch 


570 
667 
559 
559 
547 
546 
587 
535 
534 
532 
630 
528 
524 
523 
519 

nil 

505 
501 
495 
489 
488 
487 
485 
470 
469 
454 
445 
445 
443 
438 
438 
436 
435 
434 
434 
429 
429 
422 
419 
418 
417 
407 
876 
372 

500 

487 
448 


Variety. 


Red  Fife,  1902 

Early  Russian 

Chelsea. 

Hungarian  White 

Prospect. '. . .     

Haynes*  Blue  Stem 

Padi 

Bobs    

Campbell's  White  Chaff. 

Marquis.     ...   

Outlook 

Red  Fern 

Yellow  Cross,  1905 

Gatineau 

Herisson  Bearded 

RedFifyH 

Kubanka 

White  FifeC  

Yellow  C^een 

Tasmania  Red 

Turkey  Red  (No.  380). . 

Bishop  A 

Colorado 

Prinfl^e's  Champlain .. . . 

Red  Fife  (LH.) 

Percy  A 

Preston  A 

White  Russian 

Stanley  A 

Stanley  C 

Yellow  Fife 

Huron  Selected 

Laurd 

RigaM 

Turkey  Red  (Alberta). . 

Red  Preston 

Dawson's  Golden  Chaff. 

Downy  Riga  D    

Ladoga 

Pringle's  Champ'n(LH.) 

Spenoe  Yellow 

Grant 

Ebert 

White  Clover  

Queen  City 

Monarch 


Height  of 

loaf 
divided  by 
diameter. 


i3 
73 
72 
72 
72 
71 
71 
70 
70 
70 
70 
70 
70 
69 
69 
69 
69 
68 
68 
68 
68 
67 
67 
67 
67 
66 
66 
66 
65 
65 
65 
64 
64 
64 
64 
64 
62 
62 
61 
61 
60 
60 
57 
63 

67 
67 
63 


NOTES  ON  SOME  VABIETIES  OF  WHEAT. 

Some  remarks  on  a  few  of  the  most  important  varieties  of  wheat  mentioned  in  the 
foregoing  tables  may  be  of  interest. 


VARIETIES  TESTED  1905-1906. 

Assiniboia, — This  is  the  eommon  bearded  wheat  with  red  chaff,  usually  found 
mixed  with  Bed  Fife  in  the  western  fields.  It  should  be  noted  that  the  flour  obtained 
from  this  wheat  was  of  good  strength  although  distinctly  inferior  to  that  produced  by 
Red  Fife  wheat  of  equal  hardness.  The  yellow  colour  of  the  flour  is  another  point 
of  inferiority. 


Bed  Fife. — The  two  samples  grown  near  Neepawa,  Man.,  were  subjected  to  essen- 
tially the  same  climatic  conditions,  but  the  soft  wheat  was  grown  as  the  second  crop 
after  the  breaking  of  '  scrub '  land,  that  is,  land  which  had  been  covered  with  a  growth 
of  shrubs  and  trees;  while  the  hard  wheat  was  grown  on  a  field  which  had  been  cul- 
tivated for  some  years  and  which  had  been  in  Timothy  sod  the  previous  season.  The 
Bed  Fife  H  is  an  early  strain  multiplied  from  a  single  selected  plant  The  Bed  Pife 
of  1902  represents  the  ordinary  crop  obtained  from  the  plot  grown  at  Ottawa  in  that 
season.  It  no  doubt  owes  its  high  baking  strength  partly  to  age.  It  is  interesting  to 
notice  that  the  Bed  Fife  H  grown  at  Ottawa  is  only  one  mark  for  strength  behind  the 
hard  Bed  Fife  grown  at  Neepawa. 

Bed  Preston, — This  is  a  selected  strain  obtained  from  Preston  wheat  and  possess- 
ing red  chaff  as  well  as  red  kernels.  It  gives  fiour  of  good  colour  and  in  the  tests  under 
consideration  it  showed  a  strength  slightly  greater  than  that  of  soft  Bed  Fife,  although 
distinctly  less  than  that  of  any  sample  of  Bed  Fife  of  equal  hardness. 

Turkey  Bed, — ^The  flour  from  this  sample  was  of  very  good  strength  although  the 
wheat  itself  was  unattractive.  The  age  of  this  wheat  is,  however,  uncertain.  Its  very 
high  strength  may  be  partly  due  to  age. 

VABQETIES  TESTED  IN  1906-1007. 

Attention  is  called  to  the  following  varieties  all  of  which  produced  flour  of  high 
strength: — 

Bohs, — This  wheat  was  received  from  the  late  Mr.  William  Farrer  of  Australia. 
It  is  rather  early  in  ripening  and  is  said  to  resist  rust  very  well  in  some  jmrts  of  Aus- 
tralia. 

Chelsea  and  Marquis  are  new  croes-bred  sorts  produced  at  the  Central  Experimen- 
tal Farm.  They  both  resemble  Bed  Fife  rather  closely  but  are  distinctly  earlier  in 
ripening. 

Early  Bvssian  is  a  selected  strain  of  wheat  produced  by  the  writer  from  a  sample 
of  Bussian  origin,  supposed  to  be  the  variety  called  Qhirka.  It  resembles,  in  many 
ways.  White  Bussian  but  is  earlier  and  produces  flour  of  much  greater  strength. 

Gatineau  is  from  a  cross,  made  by  the  writer,  between  Bed  Fife  and  Qoose  wheat. 
It  combines  many  of  the  good  qualities  of  the  two  parents  and,  though  not  an  early 
variety,  may  prove  of  value  in  dry  districts  where  the  season  is  fairly  long. 

Eaynet^  Blue  Stem, — ^This  is  a  selected  type  of  Blue  Stem  which  was  sent  to  the 
Central  Experimental  Farm  from  the  Minnesota  Agricultural  Experiment  Station 
under  the  designation  Minnesota  No.  169.  It  is  rather  too  late  in  maturing  to  be  quite 
satisfactory  in  most  parts  of  Canada. 

Outlooh  is  a  new  variety  produced  by  the  writer  by  crossing  Bed  Fife  with  Bideau, 
an  early  sort  which  was  itself  a  Bed  Fife  cross. 

Hungarian  White. — Ihis  is  a  rather  early,  bearded  wheat  obtained  from  Qermany. 
It  may  prove  of  great  value  if  not  found  too  susceptible  to  rust. 

Bed  Fern, — ^As  will  be  seen  this  old  variety  takes  a  high  rank  for  flour  strength, 
and  indeed  the  bread  produced  from  it  surpassed  in  quality,  according  to  the  writer's 
opinion,  that  made  from  almost  all  of  the  other  sorts. 

White  Fife  (7  is  a  selected  strain  of  White  Fife  which  is,  however,  not  strikingly 
different  from  ordinary  pure  White  Fife.  It  is  practically  identical  in  all  respects 
with  Bed  Fife  except  in  regard  to  the  colour  of  the  bran  which  is  yellow. 
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In  addition  to  the  wheats  just  mentioned,  which  are  of  intwest  on  account  of  the 
strensrth  of  their  flour,  attention  should  be  drawn  to  some  well-known  varieties  which 
are  of  rather  low  strength  and  are  therefore  not  suitable  for  the  production  of  ex- 
tremely light  bread  or  for  exi)ort  to  countries  desiring  strong  flour.  The  well-known 
sorts  Colorado,  Herisson  Bearded  and  White  Bussian  (the  latter  being  practically 
identical  with  Wellman's  Fife,  Monarch,  McKendry's  Fife,  Minnesota  No.  181  and 
MinQesota  No.  168)  all  fall  in  this  group. 

Ladoga  wheat  produced  flour  of  distinctly  weak  character,  and  it  is  noteworthy 
that  most  of  the  varieties  produced  by  crossing  Ladoga  with  Bed  Fife  showed  a  baking 
strength  which  is  about  midway  between  the  two  parents. 

FHngWs  Ohamplain. — This  is  one  of  the  rather  promising  early  wheats  which  are 
now  being  tested  in  different  pAvts  of  the  North- West  provinces.  Although  it  only 
showed  medium  strength. as  grown  at  Indian  Head,  the  sample  grown  at  Ottawa  gave 
decidedly  strong  flour. 

Bed  Fife. — Of  the  two  samples  examined  this  year  that  grown  at  Ottawa  showed 
decided  superiority  in  baking  strengtii  over  that  grown  in  Saskatchewan,  althou^  as 
may  be  seen  by  reference  to  the  second  part  of  this  bulletin  the  Saskatchewan  sample 
contained  a  larger  proportion  of  gluten. 

Stanley. — The  two  selected  strains  of  this  variety,  under  the  letters  A  and  C,  are 
of  rather  particular  interest,  as  theywere  commenced  some  years  ago  by  the  selection 
of  two  heads,  some  of  the  kernels  of  each  of  which  had  been  tested  by  the  method  of 
chewing  already  described.  The  gluten  in  A  was  considered  much  superior  to  that 
in  0  and  of  distinctly  better  colour.  This  difference  was  observed  every  season,  and 
when  the  amount  of  wheat  on  hand  was  sufBicient  for  a  baking  test,  the  essential  ac- 
curacy of  the  conclusions  drawn  from  the  chewing  was  shown.  Stanley  A  gives  flour 
of  very  good  colour,  and  although,  as  m&y  be  seen  by  reference  to  the  chemical  analy- 
sis, it  does  not  contain  nearly  so  much  ^uten  as  Stanley  C,  nevertheless,  the  baking 
strength  of  A  is  almost  equal  to  that  of  C,  and  when  the  question  of  colour  is  brought 
into  consideration,  A  ranks  distinctly  above  0.  Better  results  are  expected  from  A  in 
other  seasons,  as  it  was  not  grown  beside  O  in  1906,  and  appeared  to  suffer  somewhat 
from  the  unsuitability  of  the  soi?  conditions,  the  sample  being  mu<^  inferior  in  ap- 
pearance to  0.  A  peculiarity  of  Stanley  0  to  which  considerable  weight  must  be  given, 
should  be  mentioned.  The  dough  produced  from  this  variety,  although  able  to  give 
bread  of  very  good  volume,  has  so  strong  a  tenden<^  to  spread  over  the  sides  of  the 
tin  that  only  a  very  small  quantity  of  water  can  be  added,  the  dough  being  therefore 
very  stiff,  so  stiff  indeed  that  this  flour  would  be  extremely  unpopular  among  bakers. 
By  referring  to  the  tables,  it  will  be  seen  that  Stanley  A  absorbed  and  retained  about 
4  per  cent  more  water  than  Sttoley  0,  in  spite  of  the  fact  that  it  contained  a  much 
smaller  quantity  of  gluten.  Stanley  A  also  showed  scarcely  any  tendency  to  spread* 
It  is  clear,  therefore,  that  the  gluten  in  this  strain  is  mudi  superior  to  that  in  the 
other.  So  many  considerations,  however,  enter  into  the  determination  of  baking 
strength  that  the  valuable  indications  obtained  from  the  chewing  test  need  confirma- 
tion by  actual  baking  trials. 

Durum  Wheats. — ^The  two  Durum  wheats  examined,  show  conclusively  that  the 
common  custom  of  regarding  these  as  aU  of  one  quality  is  absurd.  They  are  often 
spoken  of  as  '  Macaroni '  or  '  Goose '  wheats,  as  if  they  were  all  the  same  as  Goose 
wheat,  and  useful  only  for  the  making  of  edible  pastes.  While  the  ordinary  Goose 
(or  Wild  Goose)  cannot  be  recommended  for  bread-baking,  the  Kubanka  produced 
admirable  bread,  which,  however,  differs  in  some  ways  from  that  produced  from  most 
of  the  other  wheats.  The  Kubanka  dough  must  be  made  rather  stiff  in  order  that  it 
may  not  be  too  sticky  to  handle  conveniently.  It  rises  very  well,  producing  a  large  loaf 
of  very  fine  texture  and  of  good  form.    The  crust  is  somewhat  unusual,  being  of  a 
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rich  brown  colour  and  having  a  tendenoy  to  be  thin  and  tough.  The  inside  colour  of 
the  bread  is  quite  yellow,  but  this  gives  an  appearance  of  richness  and  can  only  be 
objected  to  on  the  grounds  of  prejudice.  Taking  all  its  characteristics  into  considera- 
tion, I  have  no  hesitation  in  saying  that  the  bread  produced  from  this  sample  of  wheat 
was  of  excellent  quality. 

Winter  Wheats, — ^Among  winter  wheats  Dawson's  Gk)lden  Chaff  may  be  mentioned 
as  a  variety  rather  low  in  strength  but  producing  good  bread  of  pale  appearance  and 
rather  compact  character.  Padi  seems  unworthy  of  general  cultivation,  especially  on 
account  of  the  peculiar  greenish-yellow  colour  of  the  inside  of  the  loaf,  which  is  all 
the  more  remarkable  when  compared  with  the  very  pale  character  of  the  crust  The 
two  samples  of  Turkey  Bed  are  of  interest  from  many  points  of  view,  and  serve  to 
show  the  strength  of  this  wheat  as  grown  at  Ottawa.  The  Ottawa  sample  is  a  selected, 
pure  strain  obtained  originally,  under  the  number  380,  from  the  Kansas  State  Agri- 
cultural Experiment  Station.  The  Alberta  sample  was  obtained  in  commerce  and  may 
not  have  been  strictly  pure. 

OOHIUBBGIAL  rLOUBS. 

• 

The  three  kinds  of  commercial  flour  studied  were  obtained  from  Oanadian  mills. 
The  samples  were  all  kept  for  some  time  under  uniform,  diy  conditions  before  being 
tested,  and  no  doubt  held  less  moisture  when  the  baking  tests  were  made  than  they 
woidd  contain  as  ordinarily  found  in  commerca  '  Monarch '  is  a  flour  made  from 
Ontario  winter  wheat.  '  Queen  City '  is  a  mixture  containing  flour  from  Ontario  win- 
ter wheat  and  Northwestern  spring  wheat.  ^ White  Clover'  is  made  entirely  from 
Northwestern  spring  wheat.  Although  there  is  some  doubt  as  to  the  exact  age  of  the 
wheats  used  in  the  production  of  these  flours,  and  though  none  of  them  represents  a 
single  variety  only,  it  is  interesting  to  notice  that,  in  regard  to  baking  strength,  they 
stand  in  the  order  which  would  be  expected,  the  '  Queen  City '  coming  almost  exactly 
midway  between  the  other  two.  Not  only  is  this  true  in  regard  to  baking  strength 
(the  summing  up  of  the  various  proi>erties  of  the  flours),  but  it  is  true  also  in  regard 
to  nearly  all  the  details  noted  in  the  tables.  Of  these  three  flours  ^  Monarch '  was 
found  to  be  much  the  best  for  the  production  of  pastry  and  cakes,  *  White  Clover '  the 
best  for  the  making  of  very  light  bread  (being  also  highest  in  water  absorption)  while 
^  Queen  City '  occupied  an  intermediate  position,  representing  what  may  be  termed 
general  purpose  flour. 

INFLUBNCB  OF  AGE  OK  WHSAT  Ain>  FLOUB. 

It  is  generally  admitted  that  wheat  improves  in  quality  for  some  time  after  being 
harvested  and  that  age  has  also  a  beneflcial  effect  on  the  colour  and  strength  of  flour. 
There  are  however  differences  of  opinion  on  these  matters,  especially  as  to  the  length 
of  time  during  which  improvement  takes  place.  Some  writers  claim  that  deterioration 
begins  in  flour,  in  regard  to  strength  at  any  rate^  before  a  very  long  period  of  time  has 
elapsed.  The  experimental  evidence  in  support  of  any  of  these  opinions  is  fragmentary 
and  so  very  unsatisfactory  that  the  whole  subject  needs  much  further  work  of  a  more 
thorough  character,  before  any  trustworthy  conclusions  can  be  drawn. 

In  the  present  investigation  great  care  has  been  taken  to  compare  as  a  rule  only 
such  flours  as  were  of  the  same  age  and  made  from  wheat  of  the  same  harvest  and  kept 
under  similar  conditions.  The  question  of  the  effect  of  age  is  of  such  great  importance 
that  the  writer  hopes  to  give  considerable  attention  to  it  in  the  near  future.  Tip  to  the 
present  he  has  only  been  able  to  touch  the  subject  in  one  or  two  ways.  There  are  how- 
ever a  few  interesting  facts  mentioned  in  the  preceding  tables  to  which  attention  may 
be  called.  It  is  noteworthy  that  the  Eed  Fife  wheat  grown  at  Ottawa  in  1902  and  made 
into  flour  in  1904,  stands  much  higher  in  the  baking  tests  of  1906  than  any  other  va- 
riety examined.   In  1907  the  same  wheat  is  again  at  the  head,  the  flour  in  this  instance 
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having  been  produced  in  December  1906.  There  appears  to  have  been  a  slight  im- 
provement between  January  1906  and  January  1907,  but  this  is  probably  quite  within 
the  limits  of  the  possible  experimental  error.  One  may  certainly  say^  however,  that  the 
flour  is  fully  maintaining  its  remarkable  strength,  alUiough  the  wheat,  at  the  time  of 
the  last  baking  tests  was  abotit  four  and  a  haK  years  old.  While  it  is  possible  that 
the  extremely  high  rank  of  this  wheat  may  be  due  in  part  to  some  peculiarly  favour- 
able conditions  of  the  season  of  1902,  it  is  probable  that  it  has  been  brought  about 
partly  by  improvunent  due  to  age. 

A  still  more  striking  instance  is  that  of  Yellow  Cross  wheat.  This  new  cross-bred 
variety  was  milled  and  baked  in  midwinter  1906,  being  than  about  six  months  old.  It 
tiiowed  a  rather  low  baking  strength  (82)  and  was,  therefore,  considered  undesirable 
for  bread-making.  However,  as  the  variety  had  some  claims  to  attrition  on  account 
of  its  possible  suitability  for  the  production  of  rolled  wheat,  it  was  not  rejected  from 
our  exx)erimental  plots,  and  a  sample  of  the  flour  was  kept  over  until  the  next  winter. 
When  the  baking  tests  were  carried  out  the  second  time  (1907),  it  was 
found  that  an  astonishing  improvement  in  strength  had  taken  place  during 
the  twelve  months,  102  being  the  mark  earned  for  baking  strength  at  the  second 
series  of  tests.  It  will  be  seen  on  carefully  comparing  the  figures  obtained  in  the  two 
years  that  the  flour  improved  in  every  respect,  taking  up  a  larger  amount  of  water, 
retaining  more,  giving  a  loaf  of  larger  volume  and  of  better  shape,  crust,  texture  and 
colour.  The  behaviour  of  the  dough  in  the  oven  was  most  remarkable.  While  in  the 
first  tests,  with  a  water  absorption  of  59  per  cent  the  dough  had  a  tendency  to  fall, 
after  the  twelve  months'  keeping,  although  the  water  was  increased  to  62  per  cent,  the 
dough  had  the  ability  to  rise  to  a  most  remarkable  degree  when  put  into  the  oven.  The 
sample  of  flour  was  kept  for  the  twelve  months  under  dry  conditions  in  a  glass-stoppered 
bottle.  It  would  appear  that  this  astonishing  change  in  baking  strength  must  have 
been  due  to  an  improvement  in  the  quality  of  the  gluten,  as  it  could  scarcely  be  ex- 
plained on  any  other  supposition.  If  further  tests  should  show  that  the  baking  streng^th 
of  this  wheat  can  always  be  raised  to  approximately  102  by  keeping  it  over  for  one 
year,  it  may  prove  very  valuable  for  some  sections  of  our  country. 

VARIATIONS  IN  FLOUR  STRENGTH  DUE  TO  SOIL  AND  OLIICATB. 

A  few  determinations  of  the  str^igth  of  flour  have  been  made  upon  the  same  va- 
rieties grown  under  different  conditions.  In  the  first  table  three  samples  of  Bed  Fife 
are  mentioned.  That  under  the  designation  of  Red  Fife  H  is  an  early  strain  of  fine 
quality  selected  at  the  Oentral  Experimental  Farm.  The  other  two  samples,  designated 
Red  Fife*  Soft  and  Red  Fife  Hard,  were  collected  near  Neepawa,  Man.,  the  liard  sam- 
ple being  such  as  would  have  been  graded  Extra  No.  1  Hard  and  the  soft  one,  consist- 
ing almost  entirely  of  soft  kernels,  would  have  been  graded  no  doubt  as  low  as  No.  3 
Northern.  In  both  cases,  I  picked  all  the  heads  and  threshed  the  grain  myself  so  as  to 
be  sure  of  its  purity.  These  two  samples  were  of  course  quite  extreme  and  represented 
almost  the  maximum  of  hardness  and  softness  possible  in  this  variety.  The  only  cons- 
picuous difference  noticed  when  grinding  the  three  samples  was  that  the  soft  Red  Fife 
produced  about  half  as  much  break  flour  again  as  either  of  the  others.  The  baking 
tests,  however,  showed  very  great  differences,  the  Red  Fife  H  having  a  baking  strength 
of  99,  the  soft  Red  Fife  89  and  the  hard  Red  Fife  100.  The  inferiority  of  the  soft  Red 
Fife  was  noticeable  in  almost  every  respect  in  which  the  flours  were  compared.  It  is 
interesting  to  observe  that  the  Ontario  grown  sample,  though  considerably  inferior  in 
appearance  to  the  hard  sample  from  Manitoba,  produced  flour  practically  equal  in 
quality.  These  tests  show  clearly  that  great  differences  in  baking  strength  are  found 
when  samples  of  the  same  variety  are  examined  which  differ  radically  in  hardness,  the 
softer  wheat  giving  weaker  flour.  When  such  variations  as  these  occur,  it  is  plain  that 
we  cannot  make  any  rigid  classiflcation  of  varieties  of  wheat  into  hard  and  soft,  al- 
though it  is  true  that  some  sorts  have  more  tendency  than  others  towards  hardness  or 
softness. 
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Some  other  comparisons  between  Ontario  wheats  and  those  gro.wn  further  west 
uMiy  be  of  interest.  Bed  Fife  grown  at  Indian  Head,  Saak.,  in  1906,  though  showing 
greater  weight  per  bushel  and  superior  hardness  and  brightness,  produced  flour  hav- 
ing a  baking  strength  of  only  96  as  compared  with  102  earned  by  the  Bed  Fife  H  grown 
at  Ottawa.  While  it  is  true  that  the  Ottawa  sample  is  a  selected  strain,  I  do  not  think 
that  the  whole  of  this  difference  can  be  attributed  to  that  fact  alone.  By  reference  to 
the  second  part  of  this  bulletin,  it  will  be  seen  that  the  Indian  Head  sample  was  dis- 
tinctly richer  in  gluten  than  that  grown  at  Ottawa.  In  this  case  increased  gluten  con- 
tent does  not  imply  increased  baking  strength. 

The  variety  known  as  Pringle's  Ohamplain  gives  cmother  interesting  opportunity 
for  comparisons.  The  Ottawa  sample  earned  thirteen  marks  for  strength  more  than 
that  grown  at  Indian  Head,  though  the  former  weighed  onl**  61)  lbs.  per  bushel  while 
the  latter  weighed  63. 

Among  the  winter  wheats,  it  will  be  noticed  that  the  Turk^  Bed  grown  at  Ottawa 
in  1906,  surpassed  by  eleven  marks  that  grown  the  same  season  near  Lethbridge  in 
southern  Alberta.  In  this  case,  however,  we  are  dealing  with  a  selected  Turkey  Bed 
as  compared  with  a  commercial  sample  which  may  not  be  strictly  -pure.  This  differ- 
ence in  breeding  and  purity  may  account  for  part  of  the  superiority  of  the  Ottawa 
wheat. 

It  is  interesting  to  compare  the  results  obtained  when  one  variety  has  been  exam- 
ined for  two  successive  seasons  from  the  same  farm.  In  such  cases  it  is  customary  to 
say  that  the  samples  have  been  grown  in  the  same  kind  of  soil  and  climate.  This  is, 
however,  quite  inaccurate  as  it  is  impossible  on  most  farms  to  obtain  two  pieces  of 
land  of  exactly  the  same  character,  and,  besides,  each  season  has  its  own  peculiarities. 
Indeed  not  only  is  the  climate  different  every  year,  but  even  in  one  season  different 
varieties  in  the  same  field  are  subjected  to  different  climatic  conditions.  For  instance, 
if  many  days  of  hot,  dry  weather  occur  lasting  just  long  enough  to  ripen  a  very  early 
variety  and  then  the  weather  suddenly  changes  and  remains  wet  and  cool  until  the  later 
maturing  varieties  are  ripe,  in  such  a  case  it  is  obvious  that  the  early  ripening  yarie- 
ties  can  fairly  be  said  to  have  matured  in  an  entirely  different  type  of  season  or 
climate  from  that  in  which  the  later  sorts  were .  ripened.  The  expression  'ii*.«form 
soil  and  climate,'  should,  therefore,  always  be  understood  in  a  very  rough  and  crude 
sense  only.  Beferring  to  the  tables,  it  may  be  noticed  that  Qatineau  earned  one  more 
mark  for  baking  strength  the  second  season  than  the  first.  Huron  Selected  and  Bed 
Preston  earned  several  marks  less  the  second  season  than  the  first.  Laurel  had  the 
same  mark  both  seasons,  while  Bed  Fife  H  showed  a  gain  of  three  marks  in  the  second 
season.  These  instances  are  too  few  to  enable  one  to  draw  any  conclusions  of  import- 
ance, except  that  the  average  baking  strength  of  any  variety  of  wheat  cannot  be  estab- 
lished by  the  examination  of  one  sample.  What  may  be  the  greatest  limits  of  variation 
possible  between  different  samples  of  the  same  variety  in  different  seasons  or  in  differ- 
ent climates,  it  is  impossible  to  say.  The  baking  strength  of  the  samples  of  Bed  Fife 
studied  varied  from  89  to  102  considering  only  the  wheat  of  the  current  season.  But 
if  the  old  samples  are  considered  also  the  limits  of  variation  are  still  greater. 

APPEABANOE  NOT  ▲  TRUSTWORTHY   INDICATION   OF  QUAUTT. 

Although  as  has  just  been  shown,  very  hard  Bed  Fife  may  be  expected  to  give 
stronger  flour  than  soft  Bed  Fife,  and  no  doubt  as  a  general  rule  two  samples  of  the 
same  variety  differing  in  hardness  will  also  differ  in  the  strength  of  flour  produced 
from  them,  nevertheless,  when,  comparing  different  samples  of  unknown  varieties, 
very  little  value  indeed  is  to  be  attached  to  their  relative  hardness  or  softness.  Some- 
times the  softer  sample  will  yield  the  stronger  flour.  Soft  Bed  Fife,  for  instance,  gave 
stronger  flour  than  Huron  Selected,  which  was  a  hard  wheat,  and  Tasmania  Bed  (soft) 
produced  much  stronger  flour  than  Ebert  (hard).  Beference  to  the  tables  will  reveal 
many  cases  of  wheats  of  about  equal  hardness  which  yielded  flours  quite  different  in 
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strength.  A  Bimilar  uncertainty  pertains  to  the  other  characteristics  by  which  wheat 
is  usually  judged.  It  is  not  always  true,  as  veiy  commonly  supposed  in  some  sections 
of  Canada,  that  a  dark  red  wheat  with  a  bright  skin  is  good  for  the  production  of 
strong  flour.  Some  wheats  with  a  yellow  skin  (Bobs,  White  Fife,  Kubanka)  give  dis- 
tinctly stronger  flour  than  others,  which  have  a  red  skin,  and  some  of  the  dark  wheats 
(Assiniboia,  Aurora, .  Downy  Kiga,  Ebert)  are  by  no  means  in  the  first  rank  for 
strength.  There  Is  no  doubt  some  justification  for  the  preference  of  bright  samples 
of  grain,  that  is,  those  which  are  free  from  blemishes,  usually  caused  by  frost' or  rain; 
but  it  is  quite  uncertain  in  many  cases  to  what  extent  the  actual  quality  of  the  inters 
ior  of  the  kernel  has  been  lowered  when  there  is  evidence  of  injury  to  the  bran.  It  is 
often  highly  probable  that  the  interior  of  the  berry  is  in  essentially  perfect  condition 
even  though  the  bran  may  be  dull  and  unattractiva 

For  further  confirmation  of  some  of  the  statements  just  made,  attentioA  is  drawn 
to  a  few  of  the  most  striking  instances  in  the  preceding  tables.  Among  the  samples 
tested  in  the  winter  of  1905-1906,  should  be  noticed  Assiniboia,  the  kernels  of  whicli 
were  rather  hard  and  plump  and  of  a  bright,  deep  red  colour.  This  sample  may  be  com- 
pared with  Colorado  No.  50  (a  variety  quite  distinct  from  the  ordinary  Colorado),  the 
kernels  of  which  were  rather  soft  and  of  a  dull  yellow  colour  but  which  produced  flour 
three  points  better  in  baking  strength  than  the  Assiniboia.  Bed  Fife  H  was  ei^t 
points  better  than  Assiniboia  though  the  kernels  were  not  so  plump  or  bright.  Still 
more  striking  examples  of  the  untrust  vorthiness  of  the  appearance  of  wheat  as  an 
indication  of  its  quality  are  found  in  the  tables  dealing  with  the  wheats  studied  in  the 
winter  of  1906-7.  Among  the  weakest  samples  of  flour  obtained  may  be  mentioned 
those  from  Downy  Eiga  D  which  had  very  hard  kernels  of  a  bright^  deep  red  colour, 
Ebert  which  had  very  hard  kernels  of  rather  a  bright  colour.  Grant  which  had  hard 
red  kernels  not  very  bright  in  colour,  and  Ladoga  the  kernels  of  which  were  hard,  deep 
red  and  rather  bright.  On  the  other  hand,  very  strong  samples  of  flour  were  obtained 
from  Bobs,  the  kernels  of  which  were  rather  hard  but  of  a  yellow  colour  and  not  brig^ty 
from  Early  Russian,  the  kernels  of  which  were  not  very  hard  or  bright,  from  Gatineau 
which  had  hard,  red  kernels,  not  plump  or  bright,  from  Haynes'  Blue  Stem  with 
rather  hard  kernels  which  were  not  plump  and  were  duU  in  colour,  from 
Hed  Fern  which  had  moderately  hard,  dull  red  kernels,  from  Red  Fife  H,  which 
though  rather  hard,  was  not  plump  or  bright,  and  from  White  Fife  0  and  Eubanka, 
both  of  which  had  yellow  skin. 

The  tables  also  make  it  clear  that  different  samples  of  the  same  variety,  thougL 
somewhat  similar  in  appearance,  may  differ  considerably  in  flour  strength  when  they 
have  been  grown  in  different  parts  of  the  country.  The  two  samples  of  PringWa 
Champlain,  Nos.  126  and  147,  illustrate  this  very  well.  Though  they  are  much  alike 
in  appearance  the  sample  No.  147  would  be  considered  by  most  buyers  as  superior,  to 
the  other;  but  from  a  baker's  x>oint  of  view  it  is  actually  much  inferior. 

The  prejudice  in  Canada  in  favour  of  dark  wheats  is.  very  strong.  It  is  true  that 
a  pale  colour  due  to  starchiness  of  the  kernel  is  often  an  indication  of  lack  of  strength 
in  the  flour,  but  when  the  pnle  tint  is  only  in  the  bran  there  is  no  reason  (unless  the 
sample  is  weathered)  to  suppose  that  the  wheat  in  question  will  yield  flour  of  lower 
strength  than  a  darker  sample.  Natural  paleness  in  the  bran  is  no  indication  at  all  of 
weakness  in  the  flour.  It  is  strange  that  wheat  buyers  and  others  who  are  interested 
in  the  valuation  of  wheat  seem  so  often  to  be  unable  to  perceive  the  difference  between 
X>alenes8  due  to  a  pale  skin  and  paleness  due  to  a  pale  interior  of  the  kernel. 

Though  not  exactly  pertinent  to  the  subject  under  consideration,  attention  is 
called  to  another  common  but  erroneous  opinion  in  regard  to  wheats:  namely  that 
early-ripening  spring  varieties  are  usually  soft.  This  idea  seems  to  have  no  founda- 
tion whatever.  The  following  hard  wheats  mentioned  in  the  foregoing  tables  are  of 
early-ripening  habit:  Aurora,  Chelsea,  Downy  Riga,  Ebert,  Ladoga,  Percy,  Preston 
and  others* 


35 


ICIXBD  FLOURS. 


As  some  inveBtigatoTs  have  reported  rather  peciiliar  results  obtained  by  the  Tnixing 
of  flours,  the  baking  strength  of  the  mixture  being  in  some  cases  quite  different  from 
the  mean  between  ^e  two  flours  employed,  it  seemed  important  to  make  a  few  tests 
with  mixtures  of  some  of  the  flours  mentioned  in  the  preceding  tables.  Seveii  differ^ 
ent  mixtures  were  tried.  In  no  case,  however,  did  the  tests  proye  of  any  special  in- 
terest, the  mixed  flours  giving  results  when  baked  which  were  very  dose  to  the  mean 
between  the  two  flours  mixed.  Each  of  the  mixtures  studied  contained  two  kinds  of 
flour  in  egual  proportions.  The  most  interesting  of  these  was  a  mixture  of  Bed  Fife 
H  and  Ladoga.  The  flour  produced  by  mixing  these  two  samples  was  strikingly 
like  that  made  from  the  wheats  (Preston,  Stanley,  Huron  and  Percy)  obtained  by 
crossing  Ladoga  with  Bed  Fife  or  White  Fife.  The  observations  on  the  four  cross-bred 
wheats  mentioned  show  that  their  baking  qualities  are,  as  a  rule,  intermediate  between 
those  of  the  two  parents.  This  will  be  dearly  seen  by  a  study  of  the  tables.  Whil«  it 
is  no  doubt  possible  that  in  some  cases  a  cross-bred  wheat  may  possess  baking  qualities 
the  same  as  those  of  one  of  the  parents,  the  results  given  here  seem  to  show  condu- 
sively  that  baking  strength  is  not  a  Mendelian  character,  that  is  to  say,  is  not  always 
inherited  from  one  or  the  other  parent  in  pure  condition.  It  should  be  mentioned 
that  the  various  strains  of  cross-bred  wheats  reported  upon  in  these  tables  were  all  of 
quite  flxed  character  and  cannot,  therefore  be  regarded  in  any  sense  as  mixtures. 

VABIATIONS  m  THE  MBTHODS  OF  BBBAD-MAKING. 

Inasmuch  as  there  is  no  standard  method  for  the  making  of  bread  and  since  the 
system  employed  by  the  writer  involves  <he  use  of  a  larger  proportion  of  yeast  and  a 
somewhat  higher  temperature  for  fermentation  than  are  usual,  it  seemed  a  matter  of 
importance  to  determine  whether  the  streng^th  of  flour  as  ascertained  by  this  method 
would  remain  essentially  the  same  when  the  dough  was  treated  in  other  ways.  The 
following  modifications  were  therefore  tried:  The  first  period  of  fermentation  was 
in  some  cases  made  shorter  by  allowing  the  dough  to  rise  to  a  smaller  volume  than 
that  regularly  required.  This  change  did  not  make  any  appredable  difference  in  the 
quality  of  the  bread.  Tests  were  also  made  by  omitting  altogether  the  second  knead- 
ing and  putting  the  dough,  when  first  mixed,  immediately  into  the  baking  tin.  T)iis, 
as  was  anticipated,  produced  bread  of  inferior  quality.  Another  modification  was  made 
by  the  introduction  of  another  kneading,  after  the  usual  second  kneading,  the  dough 
not  being  required  to  rise  quite  so  high  during  the  second  period  as  during  the  first 
This  prolonged  fermentation  did  not  make  very  much  difference  in  the  quality  of  the 
bread.  Variations  in  the  amount  of  yeast  used  were  also  tried.  The  quantity  em- 
ployed for  each  loaf  varying  from  -6  grammes  to  1  '8  grammes  of  moist  yeast.  These 
changes  did  not  seriously  alter  the  figures  obtained  for  the  baking  strength  of  the  flour. 
Some  of  these  tests  with  different  quantities  of  yeast  were  conducted  at  a  fermenting 
temperature  of  29  to  80  d^prees  centigrade  (84  to  86  degrees  Fahrenheit)  in  place  of 
the  usual  heal 

None  of  the  variations  introduced  into  the  method  of  bread-making  caused  any 
improvement  in  the  quality  of  the  product,  and  none  of  them  seemed  to  seriously  alter 
the  relative  rank  of  the  different  flours.  It  may,  therefore,  be  safely  concluded  that 
the  figures  for  baking  strength  given  in  the  tables  are  an  expression  of  absolute  fact, 
which,  though  no  doubt  subject  to  slight  modification  according  to  the  methods  of 
treatment  of  the  dough,  would,  neverthdess,  hold  essentially  true  for  most  or  perhaps 
all  of  the  systems  of  making  bread  which  are  in  common  use. 

TEA  Bisonrrs. 

It  seemed  worth  while  before  closing  the  investigations  into  the  quality  of  the 
samples  of  flour  to  make  a  few  tests  with  them  to  ascertain  their  suitability  for  the 
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production  of  tea  biscuits.  The  term  tea  biscuit,  it  may  be  explained,  is  commonly 
oaed  in  Canada  to  signify  small  cakes  made  from  wheat  flpur,  usually  unsweetened, 
but  generally  containing  a  certain  quantity  of  butter  or  lard.  In  order  to  make  the 
biscuits  rise  some  kind  of  baking  powder  is  used  or  else  some  form  of  sour  milk  with 
baking  soda.  It  is  almost  needless  to  add  that  these  cakes  are  not  cooked  twice  as 
their  name  would  seem  to  signify. 

Baking  Powder, — For  use  in  these  tests  baking  powder  was  prepared  according  to 
the  following  formula : — 


Sodium  bicarbonate 24*35 

Potassium  bitartrate 55*66 

Corn  starch 20*00 


grammes 


u 
u 


100 -00 

These  three  ingredients  were  thoroughly  dried  before  being  weighed  and  were  sub- 
sequently intimately  mixed  After  some  preliminary  tests  had  been  made  and  the  gen- 
eral practice  in  regard  to  the  use  of  baking  powders  had  been  considered,  the  amount 
of  this  powder  decided  upon  as  the  best  was  1  *8  grammes  to  50  grammes  of  flour.  The 
method  of  procedure  was  as  follows:  50  grammes  of  flour  were  taken  and  to  45  grammei 
of  this  *6  grammes  salt  and  1  *8  granunes  baking  powder  were  added.  After  thoroughly 
mixing,  4  granmies  of  butter  and  4  grammes  of  lard  were  added  and  thoroughly  worked 
in.  Finally  the  necessary  amount  of  water  was  added,  being  stirred  in  very  quickly, 
and  the  dough,  which  was  qtdte  sticky,  was  inmlbdiately  removed  to  a  plate  coyered  with 
the  remaining  5  grammes  of  flour.  It  was  then  roUed  out  to  about  three-quarters  of' 
an  inch  in  thickness,  cut  into  the  desired  shapes  and  at  once  put  into  the  oven,  where 
it  remained  at  a  temperature  of  about  240  degrees  centigrade  (464  degrees  Fahren- 
heit) for  about  fifteen  minutes.  The  quantity  of  water  necessary  was  found  to  be 
usually  about  10  per  cent  more  than  that  required  for  the  production  of  bread.  In 
the  process  of  baking,  the  tea  biscuits  usually  rose  to  between  two  and  two  and  a  half 
times  the  height  of  ^e  dough  when  put  in  the  oven. 

It  is  unnecessary  to  give  the  details  of  these  experiments.  All  the  flours  tested 
produced  biscuits  of  about  the  same  volume  and  though  they  differed  somewhat  in 
character  and  considerably  in  colour,  the  differences  were  not  so  striking  as  those  ob- 
served in  the  bread.  It  appears  that  almost  any  flour  will  make  tea  biscuits  of  fair 
quality.  The  experiments  show  that  the  flours  tested  had  sufficient  strength  of  gluten 
to  attain  the  necessary  volume  when  the  gluten  had  not  been  subjected  to  the  pro- 
longed influence  of  the  yeast  fermentation,  and  when  the  quantity  of  gas  evolved  was 
not  very  large.  For  it  must  be  borne  in  mind  that  even  a  well-made  tea  biscuit  has  a 
small  volume  compared  with  that  of  a  very  light  loaf  of  bread  produced  from  the  same 
quantity  of  flour.  In  spite  of  the  similarity  in  conduct  of  the  various  flours,  under  the 
conditions  just  mentioned,  it  is  clear  that  one  is  not  justified  in  concluding  either  that 
tiie  gluten  of  all  flours  is  practically  identical  or  that  the  volume  of  a  li^t  loaf  of 
bread  is  determined  primarily  by  the  quantity  of  gas  evolved  The  making  of  ordinary 
tea  biscuits  cannot  be  considered  a  test  of  the  ability  of  gluten  to  withstand  fermenta- 
tion or  of  its  power  to  retain  a  large  quantity  of  gas  produced  inside  the  dough. 

CONCLUSION. 

In  closing,  it  may  not  be  out  of  place  to  state  that  the  whole  of  the  work  reported 
upon  in  Part  I.  of  this  bulletin  has  been  done  by  the  writer  himself  without  any  as- 
sistance whatsoever.  It  is  hoped  that  in  this  way  the  errors  due  to  that  uncertainty 
commonly  known  as  the '  personal  equation,'  have  been  reduced  to  a  minimnm,  though 
of  course  th^  cannot  have  been  entirely  avoided. 
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PABT  IL 
THE  BELATIONSHIP  OF  COKPOSITIOH  TO  BBEAS^MAEIHO  VALTIX. 

* 

By  Frank  T.  Shutt,  M.A,,  FJ.O., 
Chemist,  Dominion  Experimental  Farms. 

In  submitting  to  chemical  analysis  the  fiours  discussed  in  Part  I.,  it  was  hoped 
that  the  data  so  obtained  might  throw  soma  further  light  on  the  relationship  of  the 
composition  of  a  flour  to  its  bread-making  value.  This  problem  is  by  no  means  a  new 
one ;  it  has  been  attacked  by  chemists  in  both  hemispheres,  more  especially  during  the 
past  twenty  years,  but  up  to  the  present  time  its  satisfactory  and  complete  solution 
has  eluded  the  skill  of  the  analyst.  To  bakers  and  those  engaged  in  the  flour  trade  it  is 
unnecessary  to  say  anything  by  way  of  emphasis  regarding  the  practical  value  that 
chemical  data  would  have,  provided  such  data  could  be  correlated  with  ^  strength '  or 
bread-making  qualities.  For,  incomplete  as  our  present  laboratory  methods  are,  they 
furnish  results  of  considerable  value  in  the  general  or  bread  classification  of  flours,  if 
failing  to  distinguish  between  examples  of  approximately  the  same  strength.  In  the 
testing  of  flours  small  quantities  of  which  only  are  available  (as  in  the  early  stages  of 
much  experimental  work  in  the  cross-breeding  and  selection  of  wheats)  the  import^ 
ance  of  a  i>erfected  chemical  scheme  that  would  give  data  translatable  at  once  into 
terms  of  ^  strength ',  would  be  still  greater. 

It  has  been  generally  acknowledged  for  a  number  of  years  pasrt  that  the  quantity 
and  nature  of  the  nitrogenous  compounds  constitute  the  chief  determinative  factors  in 
the  examination  of  flours  as  to  their  relative  values  for  bread-making.  These  com- 
pounds are  known  chemically  under  the  collective  terms  protein,  proteids  or  albumi- 
noids, and  their  percentage  is  ascertained  by  multiplying  the  percentage  of  nitxogeoa 
analytically  obtained  by  the  factor  6-7.  By  mechanical  separation,  namely,  by  knead- 
ing the  dough  under  a  stream  of  water,  thus  washing  away  the  starch,  the  well-known 
'  substance  ^gluten,'  which  consists  of  the  water-insoluble  proteids,  is  obtained.  It  has 
been  almost  universally  held  that  flours  possessing  a  high  percentage  of  fyrotein,  say, 
11  per  cent  or  over,  with  a  gluten  that  is  elastic,  resilient  and  capable  of  retaining  a 
large  amount  of  water,  will  produce  more  bread,  and  that  of  a  better  quality,  than 
flours  containing  a  low  protein-content  (less  than  11  per  cent)  or  the  gluten  of  which 
is  flaccid,  non-resilient  and  sticky. 

THE  NATURE  OF  GLUTEN. 

Gluten  has  been  shown  to  consist  essentially  of  two  substances — gliadin  and  glu- 
tenin — ^and  it  has  been  asserted  that  the  quality  of  the  flour  for  bread-making  is  deter- 
mined by  the  proportion  which  the  gliadin  bears  to  the  glutenin,  or,  again,  by  the  total 
gliadin  present.  From  this  standpoint  certain  standards  or  limits  have  been  suggested 
by  which  flours  could  be  classified.  Thus,  Snyder,  of  the  Minnesota  Experiment  Station, 
in  1904,  said  that  in  flour  of  good  quality  from  56  to  66  per  cent  of  the  protein  should 
be  in  the  form  of  gliadin.  And  in  the  year  following  (1906)  the  same  author  wrote: 
*  as  our  work  on  this  point  extends  over  a  number  of  years  it  appears  that  it  is  more  a 
question  of  total  gliadin  than  the  ratio  of  gliadin  to  glutenin/  but  so  far  as  the  writer 
IS  aware  the  amount  of  this  constituent  so  desired  has  not  been  stated. 


In  bulletin  No.  50  *  Grades  of  Wheat '  (Experimental  Farms  Series)  published  in 
June,  1905,  we  pointed  out  that  our  work  to  that  date  had  shown  that  these  standards 
were  not  strictly  applicable,  at  any  rate  to  the  flours  under  investigation  in  the  Farm 
Laboratories.  Further  research  during  the  seasons  of  1906  and  1907  makes  it  appear 
as  extremely  doubtful  if  the  '  gliadin  number '  (percentage  of  albuminoids  in  the  form 
of  gliadin)  constitutes  a  factor  that  can  be  correlated-  with  bread-making  values  as 
obtained  by  baking  trials. 

OOMPONENTS  OF  FLOUR   INLU£NGINa   STRENGTH. 

Quite  recently  an  entirely  new  view  has  been  advanced  by  Mr.  T.  B.  Wood,  of  the 
University  of  Cambridge,  in  a  paper  entitled :  '  The  Chemistry  of  Strength  of  Wheat 
Flour/  and  published  in  the  Journal  of  Agricultural  Science,  YoL  II.,  Fart  2,  April, 
1907.  Accepting  the  definition  of  Humphries  and  Biffin  (*)  that  strength  is  '  the  ca- 
pacity of  making  large  and  well-piled  loaves,'  and  leaving  out  of  consideration,  as  a 
distinct  quality,  the  iK)wer  of  absorbing  and  retaining  water,  Mr.  Wood  presents  data 
from  which  he  concludes  that  the  size  of  the  loaf  and  the  shape  of  the  loaf  are  deto> 
mined  each  by  its  own  separate  and  distinct  factor. 

The  size  of  the  loaf  is  determined,  according  to  this  author,  by  *  the  amount  of 
sugar  contained  in  the  flour  together  with  that  formed  in  the  dough  by  diastatic 
action.'  The  argument  is  that  the  size  of  the  loaf  is  regulated  by  the  expansion  of  the 
dough  and  that  this  exxMinsion  is  in  direct  relation  to  the  amount  of  carbon  dioxide 
produced  during  fermentation.  The  carbon  dioxide  is  the  direct  result  of  the  splitting 
up  of  the  sugars  in  the  flour  by  the  yeast,  hence  the  amount  of  sugar  originally  present 
plus  that  formed  by  diastatic  action  in  the  '  rising '  of  the  dough  previous  to  baking, 
determines  the  size  of  the  loaf. 

As  regards  the  shape  of  the  loaf,  Mr.  Wood  suggests  that  the  physical  properties 
of  the  gluten  constitute  the  determinative  factor.  These  properties,  he  points  out»  are 
not  consequent  upon  any  chemical  differences  in  composition  of  its  nitrogenous  con- 
stituents, nor  are  they  due  to  the  ratio  or  total  amount  of  its  gliadin,  but  rather,  he 
suggests,  to  the  presence  in  varying  projMDrtions  of  certain  small  quantities  of  min- 
eral salts — ^it  being  well  known  that  the  association  of  such  substances  may  materially 
affect  the  physical  properties  of  proteids.  In  this  connection,  Mr.  Wood  concludes: 
'  In  the  few  cases  examined  it  was  found  that  strength  was  associated  with  a  high  ratio 
of  proteid  to  salts  and  weakness  with  a  low  ratio.  It  is  suggested  that  the  variation 
of  this  ratio  may  be  the  explanation  of  the  different  physical  behaviour  of  the  gluten 
of  strong  and  weak  flours,  and  that  this  is  the  factor  which  determines  that  compon- 
ent of  strengrth  which  governs  the  shape  of  the  loaf  and  its  powers  of  retaining  gas.' 
Unfortunately,  the  quantity  of  flour  at  our  command  in  this  investigation  was  not 
sufficient  to  allow  us  to  make  the  necessary  determinations,  and  consequently  we  have 
no  data  to  present  on  this  matter. 

In  all  this  we  are  given  certain  new  starting  points  of  considerable  interest  and 
much  promise,  but  the  case  needs  considerable  elaboration  and  further  confirmatory 
evidence  before  it  can  be  accepted  as  satisfactorily  and  completely  explaining 
*  strength '  as  we  to-day  understand  that  quality  in  flour.  If  '  the  capacity  of  a  flour 
to  give  off  gas  when  fermented  with  yeast,  especially  in  the  later  stages  of  dough  fer- 
mentation,' determines  largely  the  size  of  the  loaf,  then  it  seems  to  the  writer  thdt  to 
obtain  data  from  which  to  judge  of  a  flour  in  this  particular  it  will  be  necessary  to 
produce  the  gas — ^the  volume  of  which  is  to  be  measured — under  conditions  precisely 
similar  to  those  obtaining  in  the  bread  making  process.  Therein  lies  a  difficulty  of 
considerable  magnitude.  The  process  adopted  by  Mr.  Wood  in  his  gas  determinations 
can  scarcely  be  said  to  be  strictly  comparable  to  that  to  which  dough  is  subjected  in 
bread-making. 
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That  the  shape  of  the  loaf  is  dependent  upon  certain  physical  properties  of  the 
gluten  seems  very  probahl&  Hitherto  it  has  been  thought  that  the  proportion  in  which 
its  two  constituents,  gliadin  and  glutenin,  existed,  had  a  direct  bearing  on  the  consis- 
tency, elasticity,  &c.,  of  the  gluten,  but,  as  already  pointed  out,  the  evidence  as  it  ac- 
cumulates is  conflicting — and  we  must  admit  that  there  are  so  many  exceptions  with- 
out apparent  explanation  that  this  theory  can  only  be  considered  as  tentative.  The 
present  research  throws  the  greatest  doubt  upon  the  'gliadin  number'  as  a  factor  of 
diagnostic  value.  The  same  is  true  resi)ecting  the  hypothesis  that  strength  is  deter- 
mined by  the  amount  of  gliadin  present  rather  than  by  the  ratio  of  this  constituent  to 
glutenin.  Mr.  Wood  offers  in  this  article  another  explanation  for  the  strength  of 
flour — ^the  ratio  of  the  soluble  salts  to  total  nitrogen.  It  opens  up  a  question  well 
worthy  of  investigation.  At  the  present  time,  however,  the  data  are  too  few  to  furnish 
a  sufficient  basis  for  diagnostic  purposes. 


THE  GHABACTEB  OF  ANALYTICAL  DATA  AS  COMPARED  WTTH  THAT  OF  BAKING  RESULTS. 

In  concluding  this  prefatory  statement  of  the  views  as  at  present  held  respecting 
the  relation  of  the  chemical  comx>osition  of  the  flour  to  the  quality  known  as  '  strength,' 
something  must  be  said  as  to  the  nature  of  the  two  classes  of  data  which  it  is  sought 
to  correlate.  On  the  one  hand  we  have  the  analytical  results ;  on  the  other,  the  flgures 
or  values  derived  from  the  baking  tests.  While  it  is  not  claimed  that  the  former  are 
absolute  (for  there  is  always  a  slight  error  of  experiment,  no  matter  how  skilful  the 
chemist)  they  can  for  all  practical  purposes  be  looked  upon  as  representing  facts.  Thus, 
the  percentage  of  nitrogen  or  of  ash  found  in  a  flour  will  not  appreciably  vary 
with  the  analyst;  the  personal  factor  is  practically  eliminated.  But  such  cannot  be 
said  to  be  equally  true  in  baking  trials,  personal  opinion  being  largely  used,  as  in  judg^ 
ing  shape,  texture,  &c.  And,  again,  the  values  from  the  baking  operations  must  neces- 
sarily be  influenced  by  variations  in  manipulation  and  temperature,  in  the  vitality  of 
the  yeast,  and  by  a  number  of  other  factors.  These  factors  the  baker  cannot,  no  matter 
how  careful  and  skilful  he  is,  keep  constant  from  day  to  day,^  or  even  from  hour  to 
hour — and  the  same  consideration  shows  how  improbable  it  is  that  any  two  baking  ex- 
perts will  assigrn  the  same  value  to  a  flour.  This  is  not  said  with  any  intention  of 
disparaging  the  baking  values — ^they  are  possibly  more  reliable  as  a  guide  in  valuing 
floxirs  than  the  chemical  data — ^but  to  make  it  clear  that  very  serious  difficulties  pre- 
sent themselves  in  this  matter  of  harmonizing  results. 

Much  careful  work  remains  to  be  done  before  this  problem  is  solved,  but  undoubt- 
edly the  close  co-operation  of  the  chemist  and  the  baking  expert — ^practically  a  new  fea- 
ture in  the  investigation — ^will  eventually  furnish  a  more  satisfactory  basis  for  the 
valuation  of  flour  than  exists  to-day. 


Discussion  of  Flours — Series  L,  1906-6. 

The  flrst  series  of  flours  to  be  discussed  comprises  twelve  samples  from  wheats 
milled  during  the  winter  of  1906-6,  the  analysis  being  made  in  the  early  months  of  1906. 
It  contains  eleven  samples  of  spring  wheat,  largely  cross-bred  varieties  originated  on 
the  Central  Experimental  Farm,  and  one  of  winter  wheat.  No.  92,  Turkey  Red.  Their 
milling  qualities  and  baking  values,  together  with  certain  information  respecting  their 
origin,  are  to  be  found  in  Part  I.  of  this  bulletin  among  the  number  examined  by  the 
Cerealist,  December,  1906-March,  1906. 

The  analytical  determinations  made  were:  moisture,  albuminoids  or  protein, 
gliadin,  wet  and  dry  gluten,  directly  reducing  sugars  and  sugars  after  inversion, 
i>e.,  non-reducing  sugars : — 
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Analysis  or  Flours— Sbbibs    L,  1905-1906. 


Na 


ri 

83 
85 
86 
87 
88 
90 
91 
92 
95 
98 
99 


Variety  of  Wheat, 
I'Ooality  and  Year  of  Growth. 


Aurora,  C.E.F.,  1905 

Red  Fife  H.,  C.B.F.,  1906 

Soft  Red  Fife,  Man.,  1905.    .   . 

Hard  Red  Fife,  Man.,  1905 

Assiniboia,  Man.,  1905 

Huron  (selected)  C.E.F.,  1905.. 

Gatineau,  C.E.F.,  1905 

9  J  3,  C.E.F.,  1905 

Turkey  Red  from  Kansas.. 

Advance.  C.E.F.,  1905 

Laurel,  O.E.F.,  1905 

Colorado  Na  30  from  Colorado. 


2 


o 

1^ 


7-77 
7-81 
7*80 
7 -79 
7-80 
7-61 
7-70 
7-89 
7-47 
7-68 
7-76 
7  61 


o 

c 

at- 

Jo 

.S 
5 
g 


10 
13 

9 
11 

9 
13 
15 
14 
16 
14 
11 
13 


•60 

33 

■17 

•79 

•40 

22 

•50 

•39 

•13 

42 

•51 

•96 


3 


1.3 
1.1 

9  g 


SUOABS. 


4-56 
6*49 
3*93 
5*64 
4-21 
6  61 
803 
718 
729 
6-72 
6-04 
6*38 


4302 
48  68 


42 
47 
44 
50 
51 
49 
45 
46 
52 
45 


•85 
•82 
•78 
•00 
•80 
•89 
•18 
•60 
•47 
70 


§1 
111 

^% 

i  a  3 


•10 
Trace. 

•18 


•03 

•09 

Trace. 


•09 
Trace. 


Trace. 


SI  I 

9  a  « 
hi  o  8 


•74 

•87 

102 


•98 
•84 
•78 


•76 
•84 


114 


3 

o 

H 


-84 

-87 

1-20 


101 
•93 

•78 

•  «  •  « 

85 

•84 


1*14 


No. 


81 
83 
85 
86 
87 

88 
90 
91 

02 
95 
98 
99 


Variety  of  Wheat, 
Locality  and  Year  of  Growth. 


Aurora,  C.B,F.,  1905 

Red  Fife  H.,  C.E,F.,  1905. 
Soft  Red  Fife,  Man.,  1906. . 
Hard  Red  Fife,  Man.,  1905. 
A^siniboia,  Man.,  1905. . . . 


Huron  (selected)  C.E.F.,  1905. . 

Gatineau,  C.E.F.,  1905 

9  J  3,  C.E.F,  1906 

Turkey  Red  from  Kansas 

Advance,  C.E.F.,  1906 

Laurel,  C.E.F.,  19o5  

Colorado  No.  30  from  Colorado. 


Gluten, 


Wei. 


36-79 

43  07 
28-67 
41-45 
32-26 

44  14 
54-22 
58  57 

57-63 
49-87 
42-55 

45  62 


Dry. 


12  01 
1409 
10-62 
14-89 
10  97 

l6-13 
17-89 
18-70 

18  04 
17-86 
16-17 
18-67 


Ratio 

of  dry  to 

wet. 


Physical  Characters. 


Baking 
value. 

Cerealist's 
Figui 


306 
306 
2  70 
279 
2  94 

291 
303 
313 

319 
284 
2  03 
2-44 


Crood  quality  ;  resilient 

ti  II         

If  It        

If  11  ■•••■«••* 

Yellowish ;  lacking  somewhat  in 
oohesivenesB. ...       ■  •  • . ; 

Lacking  somewhat  in  resiliency. . 

Good,  but  slightly  sticky 

Flabby,  sott,  very  sticky,  non- 
resilient .^ 

Good  quality  ;  resilient 

II  tt  

•I  II  

Good,  but  rather  granular  and 
lacking  somewhat  in  elasticity. 


91 

99 

89 

100 

91 
87 
95 

78 

101 

91 

76 

94 


Moisture. — The  percentage  of  moisture  was  obtained  by  drying  the  flour  in  a  steam 
bath,  that  is,  at  the  temperature  of  boiling  water,  for  eight  hours.  The  results  are 
somewhat  significant.  First,  as  showing  a  remarkable  uniformity  in  the  moisture  con- 
tent of  the  flours,  all  ranging  between  the  percentages  7*47  and  7*89;  and,  secondly, 
in  making  plain  that  all  the  flours  were  extremely  dry.  We  have  on  former  occasions 
remarked  on  the  fact  that  flours  analysed  during  the  winter  season,  say,  from  Decem- 
ber to  March,  are  characterized  by,  a  low  moisture-content,  due  no  doubt  to  the  dry- 
ness of  the  atmosphere  at  that  season,  and  the  present  results  confirm  this  contention. 
The  moisture-content  must  affect  the  absorptive  capacity  of  a  flour  and  its  bread-yield, 
and  hence  the  importance  in  all  investigations  to  ascertain  bread-making  values,  where 
comparative  results  are  required,  of  making  the  tests  at  the  same  period  or  season  of 
the  year  and  of  having  moisture  determinations  made  on  the  flours  at  the  time  of  the 
trial  as  confirmatory  that  the  flours  have  been  alike  influenced  by  atmospheric  oondi- 
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tiona.  In  this  connection  it  may  be  stated  that  flours  produced  and  analysed  in  the 
winter  will  if  exposed,  as  in  bags,  till  July  or  August,  frequently  show  an  increase  of 
between  4  and  5  per  cent  in  their  moisture  content. 

Protein  or  Alhuminoida. — ^The  percentage  of  nitrogen  as  obtained  by  ths  Kjeldahl 
process  is  miiltiplied  by  the  factor  5-7  and  the  result  recorded  as  protein  or  album- 
inoids. 

Beference  to  the  table  of  data  reveals  that  considerable  differences  exist  between 
the  members  of  this  series  in  this  imi)ortant  constituent,  and  hence  in  their  nutritive 
values.  The  latter  part  of  this  statement  is,  of  course,  open  to  question  since  the  nu- 
tritiousness  of  a  bread  must  be  in  a  sekise  dependent  on  its  disgestibility,  but  as  this 
is  an  unknown  factor  as  regards  the  present  investigation  and  one  which  could  be  to  a 
marked  degree  modified  by  the  skill  of  the  bread-maker,  we  must  conclude,  and  the 
conclusion  cannot  be  far  from  the  truth,  that  in  a  series  of  flours  all  making  palatable 
bread  the  percentage  of  protein  marks  their  relative  nutritive  value. 

Further,  it  seems  more  than  probable  that  the  percentage  of  protein  is  of  greater 
significance  than  merely  indicating  nutritive  value,  a  matter  upon  which,  curiously 
enough,  both  baker  and  consumer  place  little  importance.  It  appears  to  be  a  factor  of 
considerable  diagnostic  value  in  determining  the  'strength'  or  bread-making  quali- 
ties. Thus,  Mr.  A.  D.  Hall,  Director  of  the  Kothamsted  Experimental  Station,  who 
has  been  making  a  special  study  of  quality  in  wheat  for  some  years  past,  wrote  in  1904* : 
Although  the  main  question  of  the  cause  of  'strength'  is  still  unsolved,  it  is  clear 
that  for  the  purposes  of  a  selecting  test  among  a  number  of  new  varieties,  grown  side 
by  side,  it  will  be  sufficient  to  determine  the  total  nitrogen.  The  total  nitrogen,  as  we 
have  seen,  fails  to  measure  *  strength '  in  any  absolute  sense,  but  when  wheats  are 
grown  under  the  same  conditions,  the  order  of  their  nitrogen  content  will  be  the  order 
of  their  strength,  or  very  nearly  so.' 

This  agrees  very  well,  speaking  generally,  with  the  results  obtained  in  these  labo- 
ratories, in  previous  investigations.  When  discussing  the  correlation  of  the  analytical 
data  with  those  from  the  baking  tests  of  the  present  inquiry  this  matter  will  again 
be  referred  to,  and  it  will  then  be  seen  that  in  the  total  nitrogen— or  what  is  the  same 
thing,  the  protein — (since  this  is  obtained  by  multiplying  liie  total  nitrogen  by  the 
constant  6  *7)  we  have  a  measure  of  '  strength '  of  considerable  value. 

It  will  not  be  necessary  to  enter  upon  any  discriminating  discussion  of  these  flours 
from  the  staQdpoint  of  their  protein  content,  since  the  object  of  this  work  is  to  ascer- 
tain what  correlation  of  the  data  might  exist  rather  than  to  classify  the  wheats.  It 
may  however  be  remarked  that  in  No.  92  we  have  an  excellent  example  of  a  winter 
wheat  with  a  high  protein  content.  This  sample  of  Turkey  Bed  as  grown  in  Kansas, 
is  at  least  significant  in  showing  that  such  wheats  do  exist,  in  spite  of  the  commonly 
held  view  to  the  contrary. 

Oliadin. — The  water  insoluble  protein  of  wheat  flour,  more  commonly  known  as 
gluten,  has  been  shown  to  consist  essentially  of  two  albuminoids  or  proteids,  alike  as 
regards  their  nitrogen-content,  but  differing  in  their  physical  characteristics.  They 
have  been  named  gliadin  and  glutenin.  Gliadin  is  a  glue-like,  sticky  body  and  serves 
to  bind  and  hold  together  the  non-adhesive,  non-plastic  glutenin  (as  well  as  the  starch) 
when  the  flour  is  moistened  and  kneaded  and  allows  the  resultant  dough  to  *  rise '  under 
the  fermentative  action  of  yeast. 

In  the  prefatory  note  we  spoke  of  the  imiwrtance  that  has  been  placed  by  some 
chemists  on  the  ratio  that  these  constituents  bear  the  one  to  the  other  and  indicated 
that  our  previous  work  (Bulletin  50,  Experimental  Farm  Series)  did  not  support  the 
position  that  Snyder  had  taken,  viz.,  that  a  good  flour  should  contain  from  55  to  65 
per  cent  of  its  protein  in  the  form  of  gliadin.  The  results  of  the  present  research  again 
show  that  such  limits  cannot  be  regarded,  even  approximately,  as  those  within  which 

*  The  question  of  quadlty  in  wheat,  A.  D.  Hall,    Journal    of    the    Board    of    Agriculture 
(Engr.),  Vol.  XL.  No.  •. 
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good  flouTB  must  fall.  On  the  whole,  our  data  would  seem  to  be  decidedly  lower  than 
those  recorded  by  Snyder.  It  is  only  exceptional  examples  that  have  given  us  a  *  glindiil 
number '  above  50,  and  the  flours  yielding  66  have  been  very  rare.  These  high  niunbers, 
it  may  be  iwinted  out,  have  by  no  means  been  invariably  accompanied  by  high  baking 
values. 

The  method  fox  the  determination  of  gliadin  is  based  on  the  fact  that  this  ocm- 
stituent  of  gluten  may  be  dissolved  out  by  treating  the  flour  with  YO  per  cent  alcohol, 
which  leaves  the  glutenin  unattacked.*  We  have  found  that  it  is  important,  to  obtain 
strictly  comparable  results,  that  the  solvent  should  be  prepared  with  great  accuracy. 
Comparatively  slight  diflerences  in  the  strength  of  the  alcohol  used,  materially  affect 
the  percentage  of  gliadin  ( ?)  nitrogen  obtained,  as  the  following  data  obtained  in  the 
Farm  laboratories,  well  show: — 

Fhur.-'Five  Rosea/  Lake  of  the  Woods  MUling  Co** 


strength  of  Alcohol 

Gliadin. 

Proportion  of  Pcoteln. 

bj  Weight.    Per  cent. 

in  the 

form  of  Gliadin. 

60 

5-86 

64-0 

62-5 

6 -SO 

63-4 

66- 

5-24 

62-9 

70- 

4-71 

47-4 

75- 

8-41 

34-8 

Wet  and  Dry  Oluten. — ^Pure  gluten  consists,  as  already  remarked,  of  gliadin  and 
glutenin,  and  its  percentage  should  correspond  more  or  less  closely  with  that  of  the 
albuminoids — the  amoujit  of  the  water  soluble  proteids  in  wheat  flour  being  very 
small.  As  determined  in  flour  investigations,  however,  by  washing  out  the  starch  and 
subsequent  drying  in  the  steam  bath,  approximations  to  this  datum  only  are  possible. 
For  on  the  one  hand  there  may  be  losses  through  excessive  or  careless  washing  or 
through  slight  increase  in  the  temperature  of  the  wash  water,  and  on  the  other  hand, 
there  may  be  gains  by  retention  of  fat,  flbre  and  ash  constituents,  as  well  as  from  in- 
complete drying.  According  to  our  method  of  determination  (see  page  19,  Bulletin 
60,  Experimental  Farm  Series),'  the  percentage  of  dry  gluten  invariably  exceeds, 
though  not  in  any  regular  manner  or  by  fixed  amounts,  the  x>ercentage  of  albuminoids. 
Estimations  made  by  a  process  more  or  less  mechanical,  as  this  m\ist  be  regarded, 
scarcely  admit  of  that  accuracy  that  characterizes  chemical  work,  and  hence  are  not 
strictly  comparable  with  analytical  data. 

The  significance  of  the  ^  wet '  gluten  number  lies,  it  is  thought,  in  indicating  the 
relative  amount  of  water  taken  up  in  bread-making  and,  possibly,  in  that  retained  on 
baking.  If  this  be  true,  we  should  expect  to  find  a  relation  between  this  estimation 
and  the  bread  yield — a  point  that  will  be  considered  when  examining  the  correlation 
of  the  data  from  the  baking  trials  with  those  from  the  analytical  work. 

The  character  or  quality  of  the  wet  gluten  is  an  important  factor.  In  flours  of 
high  bread-making  values,  it  is  resilient,  elastic,  firm  and  cohesive;  in  poor  flours  it 
may  be  flabby,  non-resilient,  soft  and  sticky. 

Sugars. — The  publication  of  Mr.  Wood's  work,  already  referred  to,  led  us  to  make 
determinations  of  the  sugars,  reducing  and  non-reducing,  present  in  these  flours,  though 
unfortunately  from  lack  of  material  in  several  of  the  samples,  the  data  from  the  series 


*  Ti  five  grramnies  of  flour  in  an  Brlenmeyer  flask  250  cubic  centimetres  of  70  per  cent  (by 
weight)  alcohol  are  added  and  the  whole  agitated  at  intervals  for  several  hours.  After  24 
hours  the  solution  of  gliadin  ie  separated  by  filtration  and  an  aliquot  portion  acidified  with 
sulphuric  acid  and  its  alcohol  evaporated.  The  gliadin  nitrogen  is  then  determined  by  the 
KJeMahl  process. 

**  This  well  known  brand  is  largely  if  not  entirely  made  from  North-western  wheat  and 
ranks  with  the  best  Canadian  flours  for  bread  making. 
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ore  incomplete  in  this  respect.  It  will  be  remembered  that  the  amount  of  the  sugars, 
either  present  as  such  or  produced  by  diastatic  action  in  the  process  of  bread-making, 
was  considered  by  Mr.  Wood  as  a  factor  in  determining  the  size  of  the  loaf. 

Our  process  was,  briefly,  as  follows : — 

To  20  grammes  of  the  flour  placed  in  an  Erlenmeyer  flask  200  cubic  centimetres  of 
a  70  per  cent  (by  weight)  solution  of  alcohol  are  added  and  the  whole  well  shaken 
every  five  minutes  for  one  hour.  The  mixture  is  then  allowed  to  stand  for  12  hours,  at 
the  end  of  which  ^period  the  supernatant  liquid  is  thrown  on  a  dry  Alter  and  the  sugars 
determined  in  accurately  measured  aliquot  portions  of  the  filtrate  by  means  of  Feh- 
ling's  solution,  gravimetricaUy. 

We  have  on  record  very  little  definite  knowledge  «s  to  the  amount  and  nature  of 
the  sugar  or  sugars  that  are  present  in  flours,  and  it  would  not  seem  profitable,  here, 
to  enter  upon  any  discussion  of  the  various  views  presented  on  this  subject  of  sugar 
content.  Such  a  discussion  would  not  throw  any  light  upon  the  pioblem  under  consid- 
eration, viz.,  the  relation  (if  any  exists)  betwen  the  sugars  in  sound  flours  and  the 
size  of  the  loaf  produced  therefrom.  Thert  seems,  however,  but  little  doubt  of  two  con- 
clu8U)ns :  that  the  amount  of  such  sugars  is  never  large  (usually  less  than  1  per  cent) 
and  that  of  this  the  proportion  in  the  form  of  sugars  that  would  very  readily  break  up 
with  gas  production,  is  extremely  small — ^in  many  instances  not  more  than  traces. 

Our  method  of  analysis  (*)  did  not  permit  of  the  estimation  of  sugars  formed  by 
diastatic  action  in  the  doug^  and  therefore  the  results  presented  are  not  strictly  com- 
parable with  thoee  of  Mr.  Wood,  who  measured  the  carbonic  acid  evolved  while  the 
dough  was  in  fermentation.  They  are  not  brought  forward  to  confirm  or  refute  his 
ooncliisions.  They  are  valuable,  however,  in  showing  the  amounts  of  the  sugars  pre- 
sent and  as  such,  the  writer  thinks,  should  give  some  evidence  of  the  relative  loaf -size, 
if  the  hypothesis  be  a  sound  one.  The  following  are  the  data,  the  order  being  that  of 
the  volume,  fmd  it  is  obvious  that  they  do  not  indicate  any  relation  between  sugaz^ 
content  and  size  of  loaf**: — 

Vorliune  of  Loaf.      Sugars 
Flour.  Per  cent. 

No.  86 660  .... 

«    92 650  -86 

"    83 638  -87 

"    06 626  -84 

"    81 616  -84 

"    90 614  -78 

'*    86 604  1-20 

"    87 604  1-01 

"88 490  -93 

«    99 473  1-14 

"    91 464 

"    98 428 


... 


... 


It  is  to  be  admitted  that  the  quantity  of  flour  used  in  this  estimation  was  small 
and  the  number  of  analyses  was  not  large,  nevertheless  there  seems  no  reason  to  doubt 
the  accuracy  of  the  data.  The  determinations  were  made  with  the  utmost*  care  and 
always  in  duplicate,  closely  concordant  results  being  obtained. 

The  writer  does  not  wish  to  be  thought  as  bringing  forward  any  data  that  might 
be  considered  as  contradicting  the  view  that  the  volume  of  gas  produced  in  the  fer- 

^  That  the  Bolvent  used  would  dissolve  out  all  the  sugars  present  In  the  flours  is,  I  think 
shown  by  the  foil  owing  experiment:  One  gramme  of  maltose,  grape  sugar  and  cane  sugar  eaoh 
w^LB  placed  in  an  Erlenmeyer  flask  in  contact  with  100  cubic  centimetres  of  70  per  cent  alco- 
hol and  left  standing  over  night.  At  the  end  of  that  time  examination  showed  that  the 
sugars  were   entirely   dissolved. 

**  Sufllcient  flour  was  not  obtainable  in  samples  Nos.  86»  91  and  98  for  the  determination 
of  the  sugars. 
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meditation  is  a  measure  of  the  sijse  of  the  resultant  loaf — ^we  can  offer  no  data  on  that 
pointy  but  it  does  seem  more  than  probable  that  the  very  small  amount  of  sugar  in 
sound  flours  cannot  be  reigarded  as  having  any  marked  influence  in  that  direction.  If 
Mr.  Wood's  contention  is  correct  it  seems  to  the  writer  that  it  is  the  relative  activity 
of  the  diastatic  action  set  up  by  the  yeast,  on  possibly  many  compounds  of  the  flour, 
that  is  the  determinative  factor,  and  not  chiefly  the  amount  of  sugars  ezistant  in  the 
flours. 

OORBSLATION   OF    THB   DATA. 

The  most  interesting  features  of  the  work  will  be  brought  out  by  considering  first, 
how  far  the  chemical  data  may  agree  among  themselves  and  secondly  what  relationship 
may  exist  between  these  data  and  the  values  obtained  in  the  baking  tests. 

Arranging  the  flours  in  the  order  of  their  protein  content  and  comparing  the 
results  with  the  data  for  the  gliadin  and  dry  gluten,  similarly  arranged  from  the 
highest  percentage  downwards,  it  will  be  found  (1)  that  four  of  the  first  five  flours 
in  each  column  are  the  same;  (2)  that  as  regards  protein  and  dry  gluten  the  first  five 
flours  are  the  same  in  both  columns;  (8)  that  not  only  are  the  last  three  flours  in  each 
of  the  three  columns  the  same,  but  that  the  order  is  the  same  in  alL 

This  general  agreement  between  these  three  classes  of  data  will  be  apparent  by  an 
examination  of  the  following  table,  in  which  these  determinations  have  been  placed 
side  by  side  in  the  arrangement  described : — 

Relationship  of  Protein  to  Gliadin  and  Dbt  Olutkn. 


Protein. 

Gliadin. 

Dry  Gluten. 

■ 

% 

% 

% 

No.  92... 

...16 

13 

No.  90 

8  03 

No.  91.. 

..18  70 

..   90... 

...15 

50 

1.   92 

7-29 

..   99.. 

..  18C7 

..   95... 

«      ••■•■•■••■•< 

...14 

42 

If   91 

718 

.   92.. 

..  18  05 

II    91 . . , 

...14 

39 

1.    95.....   ..... 

6-72 

M   90.. 

..  17-89 

M    99 . . . 

...13 

96 

..   88     

6-61 

..    95.. 

..  17-36 

1.    88... 

■  •       -•■•          •■• 

.  13 

33 

1.   83 

6-49 

H   98. . 

..  16- 17 

..    S»... 

•  >•■      ■••••■■• 

...  13 

22 

M   99 

6-38 

M    88. . 

..  1618 

.1    86... 

...11 

79 

II       STO     ■•           •••••• 

604 

II    86. . 

..  14-89 

..   98... 

..    11 

51 

.,    86 

5-64 

II    83. . 

.  14  09 

..    81... 

...  10 

60 

..    81 

4-66 

..   81.. 

..  1201 

"    87. . . 

...    9 

40 

..    87 

4-21 

M    87.. 

.    10-97 

.1    85... 

...    917 

n    85 

3-93 

..   85.. 

..  10-62 

There  seems  to  be  little  doubt,  therefore,  but  that  there  is  a  relationship^  more  or 
lees  close,  between  these  determinations,  that  the  percentage  of  gliadin  and  of  dry 
gluten  will  increase  and  decrease  with  that  of  the  protein,  though  apparently  not 
regularly  and  without  any  constant  difference. 

The  ^gliadin  number'  (proportion  of  protein  in  the  form  of  gliadin)  is  very  erratiey 
ocmpared  with  the  x)ercentage  of  protein.  It  is  true  that  certain  of  the  flours  with  the 
highest  protein  also  have  a  high  '  gliadin  number '  and  that  the  last  three  flours  in  ihe 
above  list  have,  similarly,  the  lowest '  gliadin  number,'  but  evidence  is  lacking  of  any 
agreement  between  these  determinations  in  the  larger  number  of  instances.  We  may, 
therefore,  conclude  from  the  data  under  discussion  that  no  definite  ratio  has  been  dia- 
covered  between  these  estimations. 

The  wet  gluten  follows  the  dry  gluten,  though  not  regularly.  As  a  rule  the  more 
of  the  latter  the  higher  will  be  the  former,  but  the  ratio  is  not  oonstanl  Undoubtedly 
the  property  of  holding  moisture  is  one  possessed  in  varying  degrees  by  different 
glutens,  but  the  reason  for  this  we  have  yet  to  And. 
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CompariBon  of  the  data  for  the  wet  and  dry  gluten  with  those  for  volume  and 
bread  yield  (see  Part  L)  makes  it  apparent  that  there  is  no  constant  ratio  between  any 
of ,  these  determinations.  It  is  further  evident  from  the  results  presented  that  the  bread 
yield  does  not  necessarily  increase  with  an  increase  of  wet  or  dry  gluten. 

In  order  to  show  at  a  glance  the  relationship  that  may  exist  between  these  deter- 
minations and  their  relationship  to  '  Baking  Strength,'  Diagram  I,  has  been  prepared. 
•  Upon  it  has  been  plotted  the  various  estimations  and  the '  gladin  number/  the  figures  for 
the  ^  Baking  Strength,'  taken  from  Part  L  being  also  given.  The  points  indicating  the 
percentages  have  been  joined  to  assist  the  eye  in  making  the  correlation. 

In  the  first  place,  the  general  agreement  between  the  protein,  gliadin,  wet  and  dry 
gluten  will  be  observed.  The  plottings  may  with  advantage  be  discussed  and  the  ex- 
ceptions noted  as  follows : — 

The  curves  showing  the  percentages  of  protein  and  gliadin  give  evidence  of  a  fair 
measure  of  parallelism;  id  the  x>ercentage  of  gliadin  in  No.  92  had  been  higher  it  would 
have  allowed  the  whole  series  to  present  a  more  pronounced  agreement,  but  neverthe- 
less the  trend  is  the  same  throughout 

Comparing  the  protein  with  the  wet  and  dry  gluten,  it  will  be  seen  that,  with  the 
exception  of  the  data  from  one  sample,  all  three  curves  follow  one  another  doeely, 
though,  as  already  remarked,  there  is  not  a  constant  ratio  between  these  data.  The 
exception  is  No.  91,  and  it  is  significant  that  it  was  this  flour  only  of  the  whole  series 
that  gave  a  decidedly  flabby,  soft,  sticky,  non-resilient  gluten.  This  relationship  or 
rather  agreement  between  the  protein  and  gluten  has  also  been  noticed  by  Thatcher, 
who  in  a  recent  article  on  the  ^  Baking  Qualities  of  Flour.'*  says,  ^  another  interesting 
fact  is  that  the  precentage  of  i»rotein,  as  determined  by  a  chemical  process,  and  that 
of  gluten,  as  separated  mechanically,  is  in  very  dose  agreement,  except  in  the  case  of 
those  samples  where  the  total  nitrogenous  matter  is  low.' 

Perhaps  of  still  greater  interest  will  it  be  to  make  such  correlation  as  exists  be- 
tween the  baking  strength  as  determined  by  the  Oerealist,  and  the  chemical  data. 

At  first  sight,  a  general  agreement  between  the  '  Baking  Strength '  and  the  per- 
ee2iT&ges  of  the  nitrogenous  compounds  is  to  be  noticed.  However,  on  closer  inspec- 
tion it  will  be  plain  that  while  the  trend  of  these  curves  throughout  the  series  remains 
the  same  (with  one  exception),  the  parallelism  is  far  from  perfect  for  the  series.  The 
first  five  flours,  Nos.  81,  83,  86,  86  and  87,  have  furnished  data  both  as  to  Baking 
Strength  and  percentages  of  protein,  gliadin  and  wet  and  dry  gluten  that  show  a  dis- 
tinct though  not  absolute  correlation,  and  omitting  the  figures  for  the  gluten  deter- 
minations of  No.  91,  the  last  six  flours  on  the  chart  also  show  a  more  or  less  close 
parallelism. 

DisoussiON  OF  Flours. — Sebies  n.,  1906-7. 

This  series  comprises  thirty  flours  from  wheats  milled  in  December,  1906.  Of 
these  wheats,  twenty-five  were  spring  varieties,  three  winter  (Nos.  102,  108,  161),  and 
two  Durum.  The  results  of  the  milling  and  baking  tests  of  this  series  are  given  in  the 
second  group  of  tables  in  Part  L 

The  analytical  work  was  begun  about  the  middle  of  January,  1907,  and  completed 
towards  the  end  of  April  following.  In  addition  to  the  determinations  made  on  the 
first  series  (see  page  89)  the  precentages  of  total  ash  and  ash  in  gluten  were  obtained. 

*  Journal  Am.  Chem.  Boo.,  vol.  zxiz.,  No.  6,  pp.  910-921. 
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Moiiture, — These  flours  do  not  present  quite  the  same  uniformity  nor  are  they 
quite  so  low  as  regards  moisture  content  as  those  of  Series  I,  most  probably  due  to 
slight  and  more  or  less  irregular  absorption  of  moisture  from  the  atmosphere,  the  de- 
teimination  being  made  in  April,  when  the  air  is  not  so  constantly  or  consistently  dry 
as  in  mid-winter. 

Protein  or  Albuminoids. — The  percentages  of  protein  range  from  7 '76  to  15 '86, 
limits  which  again  give  evidence  of  extremely  large  differences  in  nutritive  value.  We 
have  also  in  these  figures  a  contradiction  to  the  widely  accepted  view  that  spring 
Vrhcetf  are  necessarily  rich  in  protein. 

The  Durum  or  Macaroni  wheats — ^Kubanka  and  Goose  (Nos.  122  and  123) — are 
characterized,  as  i^iight  have  been  expected,  by  a  hi|:h  protein  content.  It  is  a  type  in- 
variably rich  in  gluten,  though  not  yielding  a  flour,  according  to  the  general  impres- 
sion, that  is  suitable  for  bread-making. 

Samples  Nos  103  and  151  are  both  Turkey  Eed — ^the  former  grown  at  Ottawa,  the 
latter  at  Lethbridge,  Alta.  No.  103  contains  9  "75  per  cent  protein.  No.  151,  12  '43  per 
cent  protein.  It  must  not  be  assumed  that  this  difference  (2*68  per  cent)  results  en- 
tirely from  differences  in  environmental  conditions  during  growth:  No.  103  is  a  se- 
lected, pure  strain,  whereas  No.  151  is  from  a  commercial  sample  and  most  probably 
not  pure.  No.  151  is  a  further  instance  (see  also  No.  92,  Series  I)  of  a  winter  wheat 
with  a  high  protein  content. 

Oliadin-nuniber. — As  already  pointed  out,  the  '  gliadin-number '  of  the  flours  in 
Series  I.  was  decidedly  low:  that  is,  from  the  standpoint  of  the  limits  sugrgested  by 
Snyder.  The  same  is  true  of  the  series  under  discussion — ^the  highest  ratio  is  61-7, 
and  in  by  far  the  larger  number  of  instanced  it  is  below  50  '0. 

Wei  and  Dry  Oluten. — Since,  as  we  have  shown,  these  data  vary,  for  the  most  x>art 
with  the  protein,  it  is  not  surprising  to  flnd  in  this  series  very  considerable  differences. 
The  qualil^  of  gluten  cannot  be  measured  as  accurately  as  the  amount;  it  must  be  ad- 
mitted that  as  regards  physical  condition  approximations  only  can  be  obtained.  But 
granting  this,  any  relation  that  might  exist  between  quantity  and  quality  should  be 
evident  to  some  degree  from  these  data — and  no  such  correspondence  has  been  found. 
Undoubtedly  the  best  bread-making  flours  are,  as  a  rule,  those  richest  in  protein,  but  it 
is  also  true  that  there  are  flours  of  excellent  quality  possessed  of  but  a  medium  gluten 
content.  Occasionally,  also,  we  find  a  high  gluten  content  associated  with  inferior 
quality.  The  acceptance  of  these  conclusions  makes  it  clear  that  tiie  quantity  of  gluten 
(or  protein)  must  be  regarded  as  but  one  factor,  though  in  all  probability  the  one  of 
most  importance,  in  the  judging  of  flours. 

The  percentage  of  the  ash  constituent  in  tiie  gluten  was  determined.  Excepting 
the  results  for  the  two  Durum  wheats  (Nos.  122,123)  this  estimation  varies  from  -055 
per  cent  to  '179  per  cent.  For  tiie  most  part  these  flgures  are  much  higher  than  thoss 
which  would  be  obtained  from  the  gluten  of  good  commercial  flours,  a  result  due  un- 
doubtedly to  the  presence  of  a  larger  proportion  of  the  bran  elements  incidental 
to  the  method  of  milling.  Apparently  there  is  no  significance  to  be  attached  to  this — 
there  are  no  indications  of  any  relation  between  these  results  and  the  other  data.  It 
IS  of  interest,  however,  to  note  that  in  the  case  of  the  Durum  wheats — ^Kubanka  and 
Goose — this  gluten  ash  is  much  higher  than  in  any  other  of  the  series — possibly  due  to 
a  larger  proportion  of  bran  present  in  the  flour. 

Sugars. — Of  directly-reducing  sugars  (e.g.,  maltose)  the  amount  present  is  very 
Bn  all — ^from  traces  to  '16  per  cent;  of  non-reducing  sugars  (e-g.,  cane  sugar)  the  per- 
centage ip  larger,  but  still  seldom  exceeds  1  per  cent.  The  Durum  varieties,  Kubanka 
and  Goose,  contain  slightly  more  than  any  of  the  others  of  the  series,  with  1  *28  per 
cent  and  1  '60  per  cent  cane  sugar  respectively.  If  these  two  wheats  are  excepted,  the 
total  sugars  present  fall  within  the  limits,  -62  per  cent  and  1*22  per  cent. 
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On  Diagram  11.  plottings  are  given  of  the  following  values:  ^Baking  Strength,' 
Protein^  Gliadin  and  Wet  and  Dry  Gluten.  Omitting  for  the  moment  consideration 
of  the  ^  Baking  Strength/  the  general  agreement  already  referred  to  between  the  other 
data  will  be  at  once  apparent.  Thus  between  the  protein  and  the  gliadin  it  is  only  in 
four  instances  out  of  thirty  that  the  trend  is  not  in  the  same  direction.  A  very  fair 
agreement  is  also  observed  between  the  protein  and  the  wet  and  dry  gluten  determina- 
tions :  the  trend  is  divergent  in  two  cases  only  in  comparing  protein  and  wet  gluten. 

In  Series  I.  the  trend  of  the  curves  denoting  '  Baking  Strength '  was  with  one  ex- 
ception in  the  same  direction  as  that  of  the  protein  (see  Diagram  I).  This  agreement 
is  not  so  marked  in  Series  II.;  in  ten  instances  (one-third  of  the  number  of  samples 
examined)  there  is  no  possible  correlation.  Ko  explanation  or  reason  for  this  can  at 
the  moment  be  offered ;  the  data  have  been  carefully  studied  but  they  reveal  nothing 
that  throws  any  light  upon  these  (apparently)  exceptional  cases.  It  is,  of  course^  open 
to  question  if  there  exists  a  distinct  relation  between  protein  and  '  Baking  Strength/ 
though  it  must  be  admitted  the  balance  of  proof  certainly  goes  far  to  support  that 
contention.  On  the  other  hand,  it  might  be  urged  that  still  further  modifications  in 
the  baking  process  might  alter  the  present  values  assigned  to  baking  strength  and 
bring  them  into  greater  consonance  with  the  protein  content. 

It  has  already  been  pointed  out  that  between  the  protein  and  gliadin  of  this  series 
a  very  fair  measure  of  parallelism  exists ;  it  follows,  therefore,  from  what  has  just  been 
said  that  there  is  no  better  correlation  to  be  discovered  between  the  '  Baking  Strength ' 
and  gliadin  than  that  between  '  Baking  Strong^ '  and  protein. 

Diagram  TTT,  bears  the  plottings  of  the  Protein, '  Gliadin-number '  and  Total  Sugars. 
Again,  no  relation  is  to  be  f oimd  between  the  'gliadin  nimiber'  and  protein  content,  nor 
is  there  any  apparent  relation  between  the  '  gliadin-number '  and  the  Baking  Strengjii, 
if  the  curves  of  the  former  be  compared  with  those  of  the  latter  as  given  on  Dia- 
gram n. 

The  sugar  results  ai^e  extremely  erratic,  as  in  Series  L,  and  do  not  show  any  agree- 
ment, save  in  a  few  exceptional  instances,  with  any  of  the  other  data.  They  appear 
to  be  quite  independent,  not  only  of  the  nitrogenous  compounds  in  the  flour — ^which 
perhaps  is  not  to  be  wondered  at — ^but  also  of  the  various  factors  that  go  to  make  up 
baking  strength. 

Before  summing  up  the  results  given  in  this  part  of  the  bulletin  and  drawing  such 
conclusions  as  may  be  possible,  it  will  be  well  to  point  out  that  there  has  been  no  at- 
tempt on  the  part  of  the  writer  to  classify  the  flours  examined  from  the  chemical  data. 
The  intention,  as  stated  at  the  outset,  was  merely  to  ascertain  what  relationship  might 
exist  between  composition  as  revealed  by  analysis  and  the  Baking  Strength  as  deter- 
mined by  the  practical  trials  of  the  Cerealist  Incidentally,  we  have  obtained  confir- 
matory evidence  of  the  relation  between  certain  of  the  nitrogen  compounds,  as  well  as 
information  on  one  or  two  other  points  of  interest  in  connection  with  this  question  of 
quality  in  wheat. 
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Summary. 

In  bringing  to  a  close  this  brief  discussion  af  the  data,  it  seoms  to  the  writer  that 
we  may  safely  conclude  that  the  evidence  presented  shows : — 

1.  That  between  the  protein,  gliadin  and  wet  and  dry  gluten  there  is  a  distinct 
relationship,  but  that  there  is  no  evidence  of  a  definite  or  absolute  ratio.  It  is  appar- 
ently approximate  in  character.  The  only  instance  in  Series  I.  in  which  an  agreement 
did  not  obtain,  that  is,  in  which  the  same  trend  was  not  apparent  between  these  data, 
was  in  the  case  of  a  flour  jwssessing  a  gluten  of  markedly  inferior  quality.  In  Series 
II.,  though  the  agreement  is  not  so  close  as  in  Series  I.,  there  is  nevertheless  good  evi- 
dence of  a  close  relationship  between  these  determinations. 

2.  That  the  *  gliadin  number,'  though  holding  with  the  other  nitrogenous  data  in 
certain  parts  of  the  series,  is  evidently  a  datum  not  to  be  considered  as  definitely  re- 
lated to  the  nitrogen  compounds  or  to  the  '  Baking  Strength.' 

3.  That  while  it  may  not  be  possible  to  prognosticate  from  the  nitrogen  determina- 
tions (protein,  gliadin,  and  gluten)  the  particular  order  in  which  the  members  of  any 
series  of  flours  will  fall  when  submitted  to  a  baking  test,  these  estimations  constitute 
factors  of  prime  importance  in  judging  of  the  value  of  a  flour  for  bread-making  pur- 
poses, and  especially  is  this  true  when  taken  into  consideration  with  the  physical  char- 
acter of  the  gluten.  The  results  from  both  series^  of  flours  clearly  indicate  a  distinct 
relationship  between  these  chemical  data  and  *  leaking  Strength ' — a  figure  made  up 
chiefly  of  the  values  for  volume,  shape  and  weight  of  loaf.  It  does  not  appear,  however, 
that  any  definite  ratio  can  be  established  between  these  two  classes  of  data. 

4.  That  if  the  size  of  the  loaf  produced  is  controlled  by  the  volume  of  gas  evolved 
in  the  bread-making  process,  then  this  volume  is  dependent  on  the  degree  of  the 
enzymic  action  (which  may  affect  the  proteids  as  well  as  the  carbo-hydrates)  rather 
than  on  the  amount  of  sugar  present  in  the  flours. 

6.  That  no  relationship  has  been  discovered  between  the  ratio  of  total  ash  to  prp- 
tein  and  '  Baking  Strength,'  nor  between  the  ratio  of  ash  in  gluten  to  protein  and 
'Baking  Strength/ 

For  assistance  in  the  analytical  work  and  in  the  preparation  of  the  data,  the  writer 
would  gratefully  acknowledge  his  indebtedness  to  Mr.  A.  T.  Charron,  Mr.  H.  W. 
Charlton  and  Mr.  A.  G.  Spencer,  of  the  Chemical  staff. 
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PUBUSHSD   BT   DIBECTION  OF   THB   HOK.    StDMBT   A.    Fl8H^ 

Minister  of  Aqbicultubs 


To  the  Honourable 

The  Minister  of  Agriculture. 

Sir, — I  beg  to  submit  herewith,  for  your  approval  Bulletin  No.  58  of  the  Experi- 
mental Farm  series,  which  has  been  prepared  hj  the  Cerealist,  Dr.  C.  E.  Saunders  and 
myself.  There  are  presented  in  this  publication  the  results  of  a  large  number  of  experi- 
ments, which  have  been  conducted  at  all  the  experimental  farms  in  your  Department 
during  the  season  of  1907,  with  spring  wheat,  durum  or  macaroni  wheat,  emmer  and 
spelt,  oats,  barley,  peas,  Indian  corn,  turnips,  mangels,  carrots,  sugar  beets  and 
potatoes.  The  average  results  are  also  given  of  the  tests  for  the  past  five  years  of  those 
varieties  which  have  been  long  under  trial. 

These  test  plots  are  conducted  with  the  object  of  gaining  information  as  to  the 
relative  productiveness  of  the  different  sorts  and  their  earliness  in  ripening.  The 
returns  show  much  variation  in  the  weight  of  the  crops  grown  and  point  to  the  import- 
ance of  care  in  the  choice  of  varieties  of  seed  for  sowing.  It  is  hoped  that  these  results 
giving  the  experience  gained  under  some  of  the  more  important  climatic  variations 
foiuid  in  the  country,  will  prove  useful  to  farmers  in  every  part  of  Canada. 

I  have  the  honour  to  be  sir, 

Your  obedient  servant. 

WM.   SAUNDERS, 

Director  of  Experimented  Farms. 
Ottawa,  December  4th,  1907. 
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AND  Chas.  E.  Saundkrs,  B.A.,  Ph.D.,  Cerealist. 

During  the  past  thirteen  years  experiments  hare  been  conducted  on  uniform  trial 
plob>  at  each  of  the  older  Dominion  Experimental  Farms  for  the  purpose  of  gftining 
information  as  to  the  most  productive  and  earliest  ripening  varieties  of  grain,  fodder 
corn,  field  roots  and  potatoes.  In  arranging  for  these  plots,  the  seed  has  always  been 
supplied  at  the  outset  from  a  common  stock.  In  each  case  the  seed  has  been  sown  as 
early  as  practicable  and,  as  a  rule,  all  the  different  varieties  of  the  same  crop  have  been 
sown  on  the  same  day  or  at  most  within  two  or  three  day^,  so  as  to  give  to  all  an  even 
start.  The  land  chosen  for  these  plots  has  been  as  nearly  uniform  in  character  as  could 
bo  found  and  before  sowing  has  been  brought  into  a  good  condition  of  tilth.  In  this 
bulletin,  which  ia  the  thirteenth  of  the  series,  the  results  of  the  experiments  are  pre- 
sented in  a  somewhat  different  form  from  that  of  the  earlier  issues.  The  establishment 
of  additional  experimental  farms  necessarily  disturbs  the  uniformity  of  the  series  of 
tests,  viewed  as  a  wliole,  and  makes  it  seem  desirable  to  bring  together  under  one 
heading  all  the  facts  relative  to  each  farm  rather  than  to  classify  the  returns  under  the 
names  of  the  yarious  crops  tested.  In  this  way  the  peculiarities  of  the  climate  and  soil 
of  each  district  will  be  more  clearly  displayed  and  the  information  presented  in  a  form 
perhaps  more  convenient  and  acceptable  to  most  farmers,  who  with  the  increase  in  the 
number  of  experimental  farms  will  in  most  instances  be  able  to  look  to  one  particular 
farm  aa  fairly  representing  their  own  conditions  and  will  naturally  feel  greater  interest 
in  this  than  in  the  results  obtained  in  other  parts  of  the  Dominion. 

The  varieties  are,  as  far  as  possible,  arranged  in  the  tables  in  the  order  of  their 

average  yield  for  the  last  five  years.     Those  sorts  which  have  not  been  grown  for  five 

years  are  arranged  in  the  order  of  their  average  yield  for  the  time  during  which  they 

have  been   tested.     While  a  five-year  period  is  undoubtedly  rather  short  for  reaching 

any  final  conclusions,  it  seems  undesirable  to  lengthen  it,  since  by  so  doing  all  recently 

introduced  varieties  would  be  kept  too  long  from  taking  their  place  in  the  tables  with 

the  older  sorts. 
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The  lists  of  varieties  given  do  not  include  all  the  sorts  which  are  being  tested  on  the 
experitnental  farms.  Some  of  the  new  or  less  important  varieties  are  omitted  here  but 
will  be  referred  to  in  the  annual  report  of  the  farms. 

In  computr'ng  the  averages  for  these  tables  the  same  five  years  have  been  used  in 
each  case,  except  in  a  few  instances  where  the  omission  or  failure  of  one  of  the  plots 
made  a  blank  in  the  records  for  that  year.  These  instances  are  marked  with  a  crossf 
and  the  true  position  in  the  tables  of  the  varieties  so  marked  is  to  be  regarded  as  some- 
what uncertain. 

Cross-bred  varieties  produced  on  the  experimental  farms  are  marked  with  an 
asterisk.* 

The  yields  of  most  of  the  crops  are  expressed  in  the  tables  in  bushels  per  acre  or 
tons  per  acre.  The  legal  bushels  in  Canada  are  as  follows  :  wheat  60  lbs.,  oats  34  lbs., 
barley  48  lbs.,  peas  60  lbs.,  potatoes  60  lbs.  The  ton  contains  2,000  lbs.  The  yields  of 
emmer  and  spelt  are  expressed  in  pounds  per  acre. 

CENTBAL  EXPEBIMENTAL  FARM,  OTTAWA,  OKTARIO. 

Most  of  the  cereals  grown  on  this  farm  have  given  very  fair  yields  during  1907 ; 
but  some  of  the  early  sown  sorts  have  given  less  than  an  average  crop  owing  to  the 
unusually  wet  and  late  spring.  Seeding  began  about  a  week  later  than  usual,  but  was 
interrupted  by  unfavourable  weather  which  much  delayed  the  completion  of  the  work. 
The  yield  of  peas  has  been  above  the  average.  Field  roots  and  Indian  corn  have  given 
fair  returns  but  potatoes  have  not  done  nearly  so  well  as  usual. 

The  plots  of  grain  have  been  reduced  in  size  at  this  farm  from  one  fortieth  of  an 
acre  to  one  si^iMeth.  More  careful  handling  is  possible  with  the  crop  from  the  smaller 
plot  and  it  iP  believed  that  this  reduction  in  size  will  cause  an  increase  rather  than  a 
decrease  in  '^e  accuracy  of  the  returns. 

The  yield  per  acre  of  the  Beld  roots  is  calculated  from  that  obtained  from  one  hun- 
dred tli  (A  an  acre,  the  yield  of  Indian  com  from  two  rows  each  66  feet  long,  and  the 
yW4  tf  potatoes  from  one  row  66  feet  long. 

SPRING  WHEAT. 

Fourteen  varieties  of  spring  wheat  (exclusive  of  the  durum  wheats)  grown  at  the 
Central  Experimental  Farm  during  1907  are  here  reported  on.  The  wheat  was  sown 
April  29th,  the  seed  being  used  at  the  rate  of  about  one  and  one  half  bushels  per  acre. 
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1 
2 

S 
4 
6 
6 
1 
8 
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Varieties  tested. 


(For  five  years.) 


Bishop 

Herieson  Bearded  . . . 
Priogle's  Ghamplaiii . 

Colorado 

Preston* 

Huron*..... 

White  Ruraian. . .   . 

Red  Fife. 

R«-dFem 


Avenu^e 
yield. 

Average 

days 

matur- 

■ 

Yield 

in 
1907. 

1 

ing. 

9 

Bu.  Lbs. 

Days. 

Bo.  Lbs. 

31  20 

99 

OO   •  . 

10 

.•^0  30 

105 

42  .. 

11 

30  12 

103 

oo 

12 

29  66 

102 

37  .. 

29  14 

102 

26  80 

28  12 

106 

S3  .. 

27  44 

109 

38  .. 

26  38 

108 

39  30 

26  84 

105 

80  80 

Varieties  tested. 


(For  five  yeon.) 


Stanley*  . . 
White  Fife 
Percy*.... 


yield. 


(For  leas  than  6  yean) 
Riga*  (4  y««)K 


years) 


lite  (8 


Ba.Lbs. 

26  8 
34  43 
24      6 


27    25 
35    38 


Average 

days 

mature 

ing. 


Days. 


103 
108 
108 


96 
103 


Yield 

in 
1907. 


Ba.Lba. 

25  .. 
25  30 
20    30 


39     .. 
86    30 


The  average  crop  in  1907  of  the  fourteen  varieties  of  spring  wheat  on  the  Central 
Experimental  Farm  was  31  bushels  39  lbs.  per  acre. 
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Central  Experimental  Farm,  Ottawa,  Ontario. 

DURUM  OR  MACARONI  WHEAT. 

The  results  of  the  test  of  varieties  of  durum  wheat  are  published  in  a  separate 
table,  as  these  wheats  possess  qualities  rather  dffiEereat  from  those  of  the  oi^inary  sorti 
of  spring  wheat.  While  it  is  possible  to  make  good  flour  from  some  kinds  of  durum 
wheat,  such  flour  is  generally  unpopular.  Furthermore  the  peculiar  character  of  the 
kernels  necessitates  the  use  of  somewhat  different  methods  in  the  milling  of  these 
wheats.     Thej  are  therefore  often  loeked  upon  with  disfavour  by  millers. 

Farmers  who  grow  any  of  these  varieties  should  exercise  great  care  to  prevent 
them  from  becoming  mixed  with  the  standard  sorts  used  fbr  flour  making. 

Four  of  the  varieties  of  durum  wheat  grown  at  Ottawa  in  1907  are  here  reported 
upon.  The  seed  was  sown  on  May  3rd  at  the  rate  of  about  one  and  three-quarter 
bushels  to  the  acre. 


a 


Varieties  teated. 


(For  five  jmn,) 

RcNUnaniaa 

Yellow  Ghamovka . . 


Average 
yield. 


Bn.  Lbs. 

39    86 
33    14 


Average 
days 
matur- 
ing. 


Days. 

108 
109 


Yield 

in 
1907. 


Bu.Lbe. 

50    .. 
32    30 


i 


Varieties  tested. 


(For  five  years.) 


Goose 

Mahmoudi 


A  verage 
yield. 

Average 

days 

matur- 

ing. 

Bu.  Lbs. 

Days. 

32    54 

105 

24    46 

106 

Yield 

in 
1907. 


Bu.Lbs. 

60    30 
85    80 


The  average  crop  in  1907  of  the  four  varieties  of  durum  wheat  on  the  Central 
Experimental  Farm  was  42  bushels  8  lbs.  per  acre. 


EMMER  AND  SPELT. 


Two  varieties  of  emmer  and  two  of  spelt  are  here  reported  upon.  The  seed  was 
sown  on  May  10  at  the  rate  of  about  120  lbs.  to  the  acre.  (This  is  equal  to  about  four 
measured  bushela) 

Common  Emmer  is  the  grain  sometimes  referred  to  under  the  incorrect  name  of 
"  Speltz  ". 


a 


^ 


Varieties  tested. 


(For  five  years.) 

I'Red  Bmmer 

2|Red  Spelt 


Average 

Yield 

? 

Average 
Yield. 

days 
matur- 

• 

in 
1907. 

mg. 

125 

Lbs. 

Days. 

Lbs. 

2,202 

HI 

1,950 

8 

2,162 

lis 

2,190 

4 

Varieties  tested. 


(For  five  yean.) 

Ckwnmon  Bmoier.  . . 
White  Spelt 


Average 
Yield! 


Lbs. 

2,128 
2,060 


Yield 

in 
1907. 


Lba. 
2,490 


The  average  crop  in  1907  of  the  feur  varieties  of  emmer  and  spelt  on  the  Central 
Experimental  Farm  was  2,272  lbs.  per  acre. 
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OATS. 

Thirty-one  of  the  varieties  of  oats  tested  at  Ottawa  are  here  mentioned. 

The  seed  was  sown  on  May  2nd  and  3rd  at  the  rate  of  about  two  bushels  per 
except  when  the  oats  were  unusually  large,  in  which  cases  about  half  a  bushel  morm 
of  seed  was  used. 


I 


Varieties  tested. 


(For  five  yean.) 

1  Twentieth  Century. . . 

3  Lincoln 

8  Banner 

4  White  Giant. 

5  Wide  Awake 

6  Golden  Beauty. . .  ^ . . . 
7Iriflh  Victor 

9  American  Triumph. . . 
9  Abundance 

10  Swedish  Selecti- 

11  Thousand  Dollar 

12  Milford  White* 
13 
14 
15 
16 
17 


Average 
Yield. 


Improved  American. . 
Virginia  White    . . . 

Kendal  Black* 

Kendal  White* 

American  Beauty 


Bu.Lbs. 

78  10 

74  14 

74  4 

73  12 

71  24 

71  18 

71  8 

70  28 

70  14 

70  10 

69  30 

69  20 

69  .. 

67  12 

67  6 

66  SO 

66  28 


Average 

days 
matur- 
ing. 

Days. 

100 
102 
102 
102 
102 
102 
1(M 
102 
102 
101 
100 
101 
103 
102 
104 
103 
100 


Yield 
in 

1 

J 

B 

9 

1907. 

J5 

Bu.Lbs. 

85  20 

18 

69  24 

19 

86  16 

20 

73   8 

21 

71  16 

22 

73   8 

23 

87  12 

24 

82  32 

25 

86  20 

26 

85  20 

27 

79  14 

28 

78  18 

29 

96   6 

30 

57  12 

79  14 

73   8 

76  30 

Varieties  tested. 


(For  five  yean.) 

Danish  Island 

Piont«r 

Golden  Fleecef. .... 

Golden  Giant 

Sensation 

Ba  variant 

Black  Beauty 

Goldfinder 

Tartar  King 

Improved  Ligowo .. 

Siberian 

Columbusf 

Joanette 

(For  less  than  5  years,) 

Storm  King  (4  yrs.). . . 


Av« 

nee 

Yield: 

Bu.Lbs. 

66 

22 

66 

22 

66 

15 

65 

32 

65 

28 

65 

6 

65 

*  • 

64 

2 

63 

32 

63 

4 

61 

32 

61 

18 

59 

6 

44 

19 

Aversge 

days 

matur- 

ing. 


Days. 

103 
101 
104 
107 
101 
104 
102 
104 
99 
102 
103 
101 
106 


Yield 

in 
1907. 


Bu.Lbs. 

78  18 

76  96 

75  30 
71  16 

76  26 
69  24 

75  .. 

76  26 
83  28 
73  8 
83  28 
43  8 
65  10 


68  28 


The  average  crop  in  1907  of  the  thirty-one  varieties  of  oats  on  the  Central  Ex- 
perimental Farm  was  76  bushels,  5  lbs.  per  acre. 

BARLEY. 

Fifteen  sorts  of  six-rowed  barley  and  thirteen  sorts  of  two-rowed  barley  grown  at 
Ottawa  in  1907  are  here  mentioned. 

The  plots  of  six-rowed  barley  were  sown  on  April  26th  the  seed  being  used  at  the 
rate  of  about  one  and  three  quarter  bushels  per  acre. 

The  plots  of  two-rowed  barley  were  sown  on  April  27th  the  seed  being  used  at  the 
rate  of  about  two  bushels  per  acre. 

SIX-ROWED   BARLEY. 


I 


1 
2 
3 
4 
6 
6 
7 
8 


Varieties  tested. 


(For  five  years.) 

Nugent  • 

Albert* 

Stella* 

Odessa 

Blue  Long  Head . . 

Mensury 

Summit  * 

Trooper* 


Average 
yield. 


Bu.  Lbs. 


Average 
days 

matur- 
ing. 


55 

63 
52 

51 
50 
50 
50 
4'J 


14 
18 
26 
38 
34 
32 
32 
42 


Days. 

96 
»4 
93 


M 

98 
92 
91 


Yield  in 
1907. 


Bu.  Lbs. 

46  42 

36  30 

60  30 

54  18 

48  6 

38  36 

40  .. 

31  42 


I 


9 
10 
11 
12 
13 
14 
15 


Varieties  tested. 


(For  five  years.) 

Empire  * 

Oderbruch 

Claude* 

Argyle* 

Yale* 

Mansfield  * 

Champion  (beardless) . 


Averafre 

Average 

days 

yield. 

matur* 

Bu.Lbs. 

mg. 

Days. 

47  18 

94 

46  28 

96 

46  28 

96 

44  18 

94 

42  88 

96 

38   8 

97 

34   4 

98 

Yield  IB 
1907. 


Bu.Lfaa. 

46  90 
42  24 
86  .. 
25  80 
15 
S3 
36 


The  average  crop  in  1907  of  the  fifteen  varieties  of  six-rowed  barley  oa  the  Central 
Experimental  Farm  was  38  bushels,  12  pounds  per  acre. 
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Oentral  Experimental  Farm,  Ottawa,  Ontario. 


TWO-ROW BD  BARLEY. 


£ 

B 

s 


Varieties  tested. 


(For  iive  years.) 

Standwell  . .   

Canadian  Thorpe 

[n  vincible 

French  Chevalier.    . 

Jarvid  * 

aiflford* 

Danish  Chevalier. . . 

Beaver  * 

Gordon  *     


Averftgft 
yield. 


.  I 


Bu.  Llm. 

47  42 

47  2G 

47  2d 

40  40 

45  10 

44  44 

44  38 

43  22 

40  4G 


Average 
days 

matur- 
ing. 

Days 


Yield  in 

v.m. 


Bu.  Lbs. 


99 

40  30 

99 

48   6 

100 

46  42 

98 

27  24 

96 

40  80 

07 

47  24 

98 

38   6 

95 

38   C 

97 

25  30 

3 


10 

11 

12 


Varieties  tested. 


Average 
yield. 


(For  five  years. )       Bu.  Lbs. 


Sidney*.. . 
Lofcan  * . . . 
Dunham  *. 


(For  less  than  6  years. ) 

Swedish   Chevalier  (4 
years) . .   . 


38  18 
36  24 
SG  18 


62  12 


Average 
days 

matur- 
ing' 


Days. 

98 
99 
99 


96 


Yield  in 
1907. 


Bu.  Lbs. 

26  42 
32  24 
34  18 


64  18 


The  average  crop  in  1907  of  the  thirteen  varieties  of  tvo-rowed  barley  on  the 
Central  Exporitneatal  Farm  was  38  bushels  27  lbs.  per  acre. 


PEAS. 

Twenty  of  t!ie  varieties  of  peas  grown  at  Ottawa  are  here  mentioned.  The  plots 
were  sown  on  May  8th.  The  quantity  of  seed  used  per  acre  varied  from  two  to  three 
bushels,  depending  on  the  size  of  the  pea. 


o 

3 


1 

2 
8 
4 
6 
6 
7 
8 
9 
10 


Vari'-ties  tested. 


(For  five  years.) 

Picton* 

Prussian  Blue. 

Victoria  * 

Golden  Vine 

Chancellor .. 

Gregory* 

English  Grey 

Prince  * 

Mackay  * 

Paragon  *t 


A  verage 

Average 

days 

yield. 

matur- 

ing 

Bu.Lbe. 

Days. 

86  12 

106 

36  .. 

104 

35  42 

110 

35  21 

107 

34  58 

103 

34  48 

110 

34  44 

108 

34   4 

108 

33  42 

107 

33  42 

104 

Yield  in 
1907. 


B 


Bu.Lbs. 

43 

I* 

•  ■ 

47 

«  ■ 

40 

30 

34 

■  • 

41 

30 

40 

•  • 

43 

•  • 

42 

•  • 

44 

•  • 

50 

30 

11 

12 
IS 
14 
15 
10 
17 
18 
19 
20 


Varieties  tested. 


(For  five  years. ) 

Early  Britain 

Daniel  O'Rourke 

Ajs^nes*.. 

Wisconsin  Blue 

^^rcner    ..••    ...... 

Prince  Albert 

Arthur* 

White  Marrowfat 

Nelson  * 

Black- eye  Marrowfat. 


Average 

Avr-rago 

days 

yield. 

matur- 

ing. 

Bu.Lbs. 

Days. 

33  22 

108 

32  m 

lOT) 

3L'  40 

106 

32  40 

106 

32  10 

109 

31  50 

108 

31  12 

102 

30  52 

106 

30  26 

102 

30  18 

107 

Yield  in 
1907. 


Bu.Lbs. 

46  30 

42  .. 

37  30 
46  30 

38  .. 
41  30 

43  .. 
43  .. 
50  30 
30  30 


The  average  crop  in  1907  of  the  twenty  varieties  of  peas  on  the  Central  Experi- 
mental Farm  was  42  bushels,  40  lbs.  per  acre. 


INDIAN  CORN. 

Twenty  varieties  of  Indian  corn  were  tested  at  Ottawa  during  1907.  They  were 
sown  in  rows  about  three  feet  apart  and  the  plants  thinned  out  to  six  or  eight  inches 
apart  in  the  rows. 
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The  seed  was  sown  on  June  1st  and  the  crop  was  cut  green  for  ensilage  on  Septem. 
ber  28th. 


Varieties  tested. 


(For  five  y^ars.) 

1  Eureka 

2  Early  Mastcxlon 

3  (jriant  ProlifiL'  Ensilage. . 

4  Superior  Fodder 

6  Red  Cob  Ensilage, . . . 

6  Early  Butler 

7  Salzer's  All  Gold 

8  Mammoth  Cuban 

9  Selected  Learning. 


Average 
yield. 


Tons  Lbs. 


10 

11 


•     •     «     •      •      V     ■ 


Pride  of  the  North , 
Compton  8  Early. . , 


12|Longfellow 


23 

22 
22 
22 
21 


652 
847 
671 
88 
900 


19  1,798 

19  1,490 

18  1,994 

18  1,972 

18  1,554 

18  861 

18  696 


Yield  in 

.^ 

1907. 

a 

Tons  Lbs. 

27      120 

13 

21      900 

14 

23      640 

15 

22  1.430 

16 

21  1,230 

17 

17      430 

18 

21      350 

15  1,020 

19      390 

14  1,480 

16  1,000 

16  1.770 

Varieties  tested. 


(For  five  years.) 


Average 
yiel(L 


Clouds  Earhr  Yellow 

Champion  White  Pearl. . . 
White  Cap  Yellow  Dent. 
King  Philip. 


North  Dakota  White. 
Angel  of  Midnight. . . 


(For  less  than  6  years.) 

Wood's  Northern  Dent  (2 

yra.) 

Early  Learning  (2  yrs.) 


Tons  Lbs. 

18  608 

18  26 

17  848 

17  628 

16  1,814 

15  1,218 


Yield  in 
1907. 


Tons  Lbs. 

16  1,000 

16  1,110 

15  360 

16  670 

14  1,370 

15  580 


18  1,125 
14      875 


21  1,560 
15      800 


The  average  crop  in   1907  of  the  twenty  varieties  of  Indian  com  on  the  Central 
Experimental  Farm  was  18  tons  911  lbs.  per  acre. 


TURNIPS. 

Twelve  of  the  varieties  of  field  turnips  tested  at  Ottawa  in  1907  are  here  reported 
upon.  The  seed  was  sown  in  drills  two  feeb  apart  and  the  young  plants  thinned  out  to 
about  seven  inches  apart  in  the  rows.  The  seed  was  sown  on  May  23rd  and  the  roots 
were  pulled  Oct.  22nd. 


u 


Varieties  tested. 


I  (For  five  yi*ars.) 

1  Kangaroo     

2  Jumbfi 

3  Mammoth  Clyde 

4  Good  Luok 

5  Hartley's  Bronze  . .  .. 
G  Magnum  Bunum  


Average 
yield 


Tons  Lbs. 


Yield  in 
1907. 


Tons  Lbs. 


33 

970 

33 

625 

32 

1,807 

31 

519 

:iO 

1,359 

30 

1,191 

32 
33 
33 
35 
33 
33 


100 
300 
400 

1,400 
100 

1,900 


B 


Varietie*  tested. 


(For  five  years. ) 

7  Perfection  Swede 

8  Hall's  Westbury 

9  Halewood's  Bronse  Top. 

10  iSkirvings  

11 1  Carter's  Elephant 

V2  Bangholm  Selected..   .   . 


Average 
yield. 


Yield  in 
1907. 


Tons  Lbs.  .Tons  Lbs. 


31 


29 

1,992 

29 

3 

27 

1,737 

27 

758 

17 

449 

24 

527 

400 
36  1,500 
32  1,6^)0 
800 
200 


31 

30 


28  1,000 


The  average  yield  in  1907  of  the  twelve  varieties  of  turnips  on  the  Central  Experi- 
mental Farm  was  33  tons  142  lbs.  per  acre. 


MANGELS. 

Ten  sorts  of  mangels  were  tested  at  Ottawa  in  1907.  The  seed  was  sown  in  drills 
two  feet  apart  and  the  young  plants  were  thinned  out  to  about  seven  inches  apart  in 
the  rows.     Tno  soed  was  sown  May  23rd  and  the  roots  were  pulled  Oct.  21st. 
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Central  Experimental  Farm,  Ottawa,  Ontario. 


a 

3 

IS 


c 


Varieties  tested. 


Average 
yield. 


(For  five  years. )  1  Tons  Lbs. 


FVizc  Mammoth  Long  Red    Sfi  3 

1  lalf  Sugar  White 33  1,145 

( iiant  Yellow  Intermediate   33      870 


Half  Sugar  White 

( iiant  Yellow  Intermediate 

Selected  Yellow  Glolie....    33      468 

Vellow  Intermediate 32      487 

(iatePost  30      280 


Yield  in 

1^ 

I9qr. 

a 

3 
^25 

Tons  Lbs. 

29      20O 

18      300 

30      200 

30      600 

25  1,100 
31   1,100 

1 

Varieties  tested. 


(For  five  years.) 
Giant  Yellow  Globe . 


(For  less  than  6  years.) 

Perfection  Mammoth  Long 

Red  (1  year)     

Crimson  Champion  (1  yr.). 
Mammoth  Red  Inter,  (lyr.) 


Avera«re 
yiel 


raffe 


Tons  Lbs. 
28       96 


Yield  in 
1907. 


Tons  Lbs, 
28  IJdi) 


28  1,600 
27  1,800 
23      200 


The  average  yield  in  1907  of  the  ten  varieties  of  mangels  on  the  Central  Experi- 
mental Farm  was  27  tons  680  lbs.  per  acre. 

CARROTS. 

Six  varieties  of  field  carrots  were  tested  at  Ottawa  in  1907.  The  seed  was  sown 
in  drills  two  feet  apart  and  the  young  plants  were  thinned  out  to  about  five  inches  apart 
in  the  rows.     The  seed  was  sown  May  23rd  and  the  roots  were  pulled  Oct.  23rd. 


Varieties  tested. 


(For  five  years.) 

ij Improved  Short  AVhite 

2  Giant  White  Vusges 

3|  Mam  moth  White  Interme- 


dinto. 


Average 
Yield. 


Tons.  Lbs. 

27        758 
2(>     1,395 

£6     1,085 


Yield 
in 

1007. 

S 

3 

^ 

Tons,  Lbs. 

30        900 

4 

27     1,400 

5 

6 

20        900 

Varieties  tested. 


(For  five  years. ) 

Ontario  Champion  . .   . 

White  Belgian 

Half  Long  Chantenay 


Avcrasre 
Yield. 


Tons.  Lbs. 

26  602 
20  1,425 
17     1,865 


Yield 

in 
1907. 


Tons.  Lbs. 

27  1,100 
21  900 
20     1,900 


The  average  yield  in  1 907  of  the  six  varieties  of  carrots  on  the  Central  Experimental 
Farm,  was  24  tons,  1,517  lbs.  per  acre. 

SUGAR  BEETS. 

Three  varieties  of  sugar  beets  were  tested  at  Ottawa  in  1 907.  The  seed  was  sown 
in  drills  two  feet  apart  and  the  young  plants  were  thinned  out  to  about  five  inches  apart 
in  the  rows.     The  seed  was  sown  May  23rd  and  the  roots  were  pulled  Oct.  23rd. 


Vaneties  tested. 


(For  five  years.) 
Wanzlel^en 


2  French  Very  Rich 


Tons.  Lbs. 

24     1,509 
23     1,611 


Yield 
in 

1  r^ 

1907. 

t  a 

1  3 

,:25 

Tons.  Lbs. 

20        700 

3 

21 

(For  five  years.) 
Vilmdrin*3  Improved  . 


Average 
Yield. 


Yield 

in 
1907. 


Tons.  Lbs.  iTons.  Lbs 


22     1,871 


23     1,200 


The  average  yield  in  1907,  of  the  three  varieties  of  sugar  beets  on  the  Central 
Experimental  Farm  was  21  tons  1,300  lbs.  per  acre. 
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POTATOES. 

Twenty-eight  kinds  of  potatoes  grown  at  Ottawa  are  here  mentioned. 

For  planting,  the  potatoes  were  cut  into  pieces  with  at  least  three  eyes  in  each, 
and  these  pieces  were  planted  in  rows  two  and  a  half  feet  apart»  the  sets  being  placed 
about  a  foot  apart  in  the  rows. 

The  potatoes  were  planted  on  May  28th  and  were  dug  October  15th. 


i 

a 

7^ 


Varieties  tested. 


(For  five  yean.) 

Gannan  No.  1 , 

Dreer*s  Standard 

Canadian  Beauty 

Bumaby  Mammnth. . 

Late  Puritan  

Holbom  Abundance 
Sabean's  Elephant  . . 

Everett 

Rochester  Rose 


1 
2 
3 
4 

5 

6 

7 

8 

9 

lOlState  of  Maine 

11  Vick's  Extra  Early. 

12|Reeve8'  Rose 

13  American  Wonder 

14 

15 

IC 


UndeSam 

C!ountry  Gentleman. 
Money  Maker . .     . . 


Average 

Yield 

• 

yield. 

in 
1907. 

Bus.  . 

Lbs. 

Bus. 

Lbs. 

314 

10 

184 

48 

299 

38 

151 

48 

294 

48 

149 

86 

283 

22 

125 

24 

280 

17 

138 

36 

279 

50 

169 

24 

274 

34 

143 

■  • 

263 

7 

156 

12 

262 

41 

132 

•  • 

261 

48 

173 

48 

258 

43 

143 

•  • 

252 

7 

126 

24 

251 

57 

140 

48 

251 

H 

112 

12 

249 

55 

187 

48 

249 

2 

57 

12 

% 


Varieties  tested. 


(For  five  years.) 


17  Empire  State. 

IS  Irish  Gobbler. 

19;  Maule's  Thoroughbred , 

20|Eariy  Rose 

21  -    ■ 

22 

23 


Early  White  Prize. 

Early  Envoy 

Bovee 


(For  less  than  five  years.) 

Dooley  (3  years) 

Vermont    (jrold    Goin     (3 

years) 

Monran  Seeding  (3  years). . 
Dalmeny  Beauty  (2  years) . 
Ashleaf  Kidney  (2  years). . 


Average 

yield. 

Bus. 

r*bfl. 

233 

38 

226 

10 

226 

17 

224 

50 

176 

34 

174 

14 

155 

19 

241 

16 

218 

32 

213 

24 

270 

36 

137 

30 

Yield 

in 
1907. 


Bus.  Lbs. 

125  24 

123  12 

125  24 

127  30 

140  48 

107  48 

129  48 


217  48 

169  24 

145  12 

337  48 

123  12 


The  average  crop  in  1907  of  the  28  varieties  of  potatoes  on  the  Central  Elxperimen- 
tal  Farm,  was  148  bus.,  22  lbs.  per  acre. 


EXPERIMENTAL  FARM,  NAPPAN,  N.S. 

At  the  Experimental  Farm  at  Nappan,  Nova  Scotia,  the  spring  was  cold  and  wet  and 
consequently  very  backward.  The  earliest  sowing  of  grain  was  on  May  20th.  There  was 
good  growing  and  ripening  weather  later  in  the  season  and  notwithstanding  much  wet 
weather  in  September  which  was  detrimental  to  the  hay  crop  the  grain  crops  were  fairly 
good.  Wheat  and  barley  averaged  about  the  same  as  last  year,  while  oats  gave  much 
better  returns  than  in  1906.  Indian  corn  cut  green  for  ensilage  owing  to  unfavourable 
weather  fell  considerably  short  of  an  average  crop.  All  field  roots  and  potatoes  gave 
liberal  returns. 

The  plots  of  grain  were  one-fortieth  of  an  acre.  The  yield  per  acre  of  the  Indian 
com,  field  roots  and  potatoes  has  been  calculated  from  the  crop  obtained  from  two  rows 
each  66  feet  long. 

SPRING  WHEAT. 

Fourteen  varieties  of  spring  wheat  (exclusive  of  the  durum  wheats)  were  grown  at 
the  Nappan  Experimental  Farm.  The  wheat  was  sown  May  20th,  the  seed  being  used 
at  the  rate  of  about  one  and  one-half  bushels  per  acre. 
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I 


Varieties  tested. 


(For  five  years.) 

Preston* 

WhiteFife 

White  Russian 

Red  Fife 

Pringle's  Champlain . . 

Red  Fern 

Stanley* 

Colorado 

Huron* 


Average 

Average 
days 

Yield 

• 

ITl 

yield. 

matur- 
ing. 

lu 

1907. 

Bu.Lbs. 

Days. 

Bu.Lbs. 

30    16 

109 

85    20 

80    16 

112 

28    20 

29    44 

112 

36    40 

20    16 

111 

23    40 

28     ,. 

108 

25    40 

28     .. 

109 

40    40 

27    32 

111 

28     .. 

25    48 

107 

23    20 

24    40 

110 

27    20 

5 


Varieties  tested. 


(For  five  yean.) 

10  Herieson  Bearded  . . . 
llPeroy* 

(For  lees  than  5  years. ) 

Bishop*  (8  yrs.)    

Hungarian   White   (3 

yrs.) 

Riga*(2yr8) 


Average 

yield. 


Bu.Lbs. 

24    16 
23    52 


29      7 

28    .. 
27    20 


Average 

days 

matur 

ing. 


Days. 

108 
111 


107 

107 
107 


Yield 

in 
1907. 


Bu.Lbs. 

25  20 

26  40 


22    40 

26  40 

27  40 


The  average  crop  in  1907  of  the  fourteen  varieties  of  spring  wheat  on  the  Ex- 
perimental Farm  at  Nappan,  N.S.,  was  28  bushels  26  lbs.  per  acre. 

DURUM  OR  MACARONI  WHEAT. 

The  durum  wheats  do  not  usually  give  very  heavy  crops  in  the  rather  moist 
climates  of  Eastern  Canada.  They  are  also  very  unpopular  with  most  millers.  Farmers 
who  grow  any  of  tliese  varieties  should  exercise  great  care  to  prevent  them  from 
becoming  mixed  with  tlie  standard  sorts  for  flour  making  and  should  only  grow  such 
quantities  as  they  require  for  feed  or  to  meet  special  demands. 

Four  varieties  of  durum  wheat  were  grown  at  Nappan.  The  seed  was  sown  on 
May  20th  at  the  rate  of  about  one  and  three  quarter  bushels  to  the  acre. 


Varieties  tested. 

Average 
yield. 

Average 
days 

matur- 
ing. 

Days. 

110 
109 

Yield 

in 
1907. 

i 

Varieties  tested. 

Average 
yield. 

Average 
days 

matur- 
ing. 

Yield 

in 
1907. 

1 
2 

(For  five  years.) 

• 

Roumanian 

Gruose 

Bu.Lbs. 

22      8 
20    30 

Bu.Lbs. 

32    .. 

24    40 

(For  leps  than  5  years. ) 

Yellow  Ghamovka(4 
years) 

Bu.Lbs 

19    10 
17    10 

Days. 

107 
107 

Bu.Lbe. 
25    20 

Mahmoudi  (4  years) . . 

28     .. 

The  average  crop  in  1907  of  the  four  varieties  of  durum  wheat  on  the  Experimen- 
tal Farm  at  Nappan,  N.S.,  was  27  bushels  30  lbs.  per  acre. 

EMMER    AND    SPELT. 
Two  varieties  of  emmer  and  two  of  spelt  are  here  reported  upon.     The  seed  was 
sown  on  May  20th  at  the  rate  of  about  1 20  lbs.  to  the  acre.  '  Common  emmer  is  the 
grain  sometimes  referred  to  under  the  incorrect  name  of  "  Speltz." 


u 

Varieties  tested. 

Average 
yield. 

Average 
days 
matur- 
ing. 

Yield 

for 

1907. 

1 
i  ^ 

3 

Varieties  tested. 

Average 
yield. 

Average 
daya 

matur- 
ing. 

Days. 

106 
112 

Yield 

for 

1U07. 

1 

(For  four  years.) 
White  Spelt 

Lbs. 

I,9o0 
1,940 

Days. 

113 
113 

Lbs. 

1,800 
2,040 

(For  four  years.) 
Common  Emmer 

Lbe. 

• 

1.385 
1,110 

Lbs. 
1,800 

2 

Red  Spelt 

4 

1 

Red  Emmer 

1,280 

The  average  crop  in  1907  of  the  four  varieties  of  emmer  and  spelt  on  the  Experi- 
mental Farm  at  Nappan,  N.S.,  was  1,745  lbs.  per  acre. 
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OATS. 


TMirty-one  varieties  of  oats  tested  at  Nappan  are  hero  reported  on* 

Tho  seed  was  sown  on  May  21st  at  the  rate  of  about  2 J  bushels  per  acra 


i 

s 

s 

Varieties  Tested. 

Average 

Yield. 

Average 
days 
matur- 
ing. 

Yield 
•  in 
1907. 

• 

B 

18 
19 
20 
21 
22 
23 
24 

Varieties  Tested. 

Average 
Yield 

Average 
days 

matur- 
ing. 

Yield 

in 
1907. 

1 

(For  five  years.) 
Siberian 

Bu. 

74 
71 
70 
70 
70 
69 
GO 
G8 
08 
68 
68 
67 
67 
66 
65 
65 
G5 

Lbs. 

30 
22 
24 
24 
20 
22 
10 
24 
20 

8- 

4 
30 

6 
16 
26 
10 

2 

Days. 

107 
109 
104 
103 
104 
103 
105 
105 
106 
102 
105 
106 
104 
105 
103 
105 
106 

Bu.jLbs. 

70  ^ 
78    18 

74  4 

67  2 
63    18 

68  28 
6e    82 

60  .. 

71  26 
68      8 

61  26  1 

75  10 

62  12 
67      2 
71    26 
71    26 
67    22 

(For  five  years.) 

Golden  Giant 

Abundance 

White  Giant 

Kendal  White* 

Kendal  Black* 

American  Beauty 

Widfl  AivakA 

Bu.Lb8. 

64    20 
G4      8 
G3    30 
6:^    20 
62    12 
62      8 
61    14 
GO    32 
60      4 
58     .. 
56    22 
54      4 

54      9 

58      8 

J>ay8. 

Ill 
105 
106 
106 
106 
106 
105 
103 
106 
106 
105 
111 

102 
104 

Bu.Lbs. 
77    22 

2 
3 
4 
."> 
6 
7 

Goldtindcr 

Banner 

Twentieth  Century. . . 

Improved  Ligowo 

Joanette 

.SwaHirH  S«lp.rfc.  . 

72    12 

60  .. 
74    24 
72    32 

-1^1      6 

61  6 

S, Thousand  Dollar.... 

<)  C;n1rlnn  FIrpoa 

25  Tartar  King 

26  fJolumbua 

76    16 
65    30 

10 

11 

12 

IS 

14 

PioneeT 

27 
28 
29 

Milford  White* 

Irish  Victor 

74      4 

Lincoln  

Improved  American. . 
.Sensation 

60    20 

American  Triumph. . . 

(For  less  than  5 years.) 

Storm  King  (4  yrs). . . 
Virginia  WWte  (2  yra) 

63    18 

Bavarian 

15 
1() 
17 

Black  Beauty 

(Golden  Beautv 

Danish  Island..   

65    90 

68      8 

The  average  crop  in  1907  of  the  thirty  one  varieties  of  oats  on  the  Experimental 
Farm  at  Nappan,  N.S.,  was  68  bushels  16  lbs.  per  acre. 

BARLEY. 

Fifteen  sorts  of  six- rowed  barley  and  thirteen  sorts  of  two-rowed,  grown  at  Nappan 
in  1907  are  here  mentioned. 

These  plots  were  all  sown  on  May  22nd  the  seed  being  used  at  the  rate  of  about 
two  bushels  per  acre. 


8IX-R0WBD   BARLEY. 


Variotios  tested 


(For  five  yuan*.) 


1 '  .\f  ensnry . . 

2  iMiipir*!"*   . 

3  Orlj»rl»riich 
4iAllwrt*... 
5'Stf'll»*  ... 
GTrcK)|»<»r*.. 
7  Odessa. . . . 
8iArg>'le*... 
9  Summit*. . 


Average 


Avonxsjw 

days 

yield. 

matur- 

ing. 

Bu.  Lbs. 

Days. 

48    24 

95 

45    40 

96 

45    20 

93 

44    16 

94 

14    16 

99 

43    12 

94 

43    12 

93 

41     12 

95 

40    20 

99 

Yield 

in 
1907. 


Bu.Lbo. 

41  32 

40  40 

37  24 

34  8 

38  16 
33  16 

35  40 
40  .. 
28  16 


15 


10 

11 

12 
IS 
14 


Varieties  tested. 


(For  five  years.) 

Nugent* 

Yale* 

Mansfield* , 

Claude* 

Champion 


(For  less  than  5  years.) 
Blue  Long  Head  (2yr). 


Average 

Average 

days 

yield. 

matur- 

ing. 

Bu.Lbs. 

Days. 

40      4 

97 

40     .. 

97 

38    20 

97 

38    12 

94 

35    40 

92 

38    16 

99 

Yield 

in 
1907. 


Bu.Lba. 

.35  .. 

33  16 

38  20 

31  32 

27  24 


36    32 


Tlio  average  crop  in  1907  of  the  fifteen  varieties  of  six- rowed  birley  on  the  Exjxrri- 
mental  Farm  at  Nappan  N.S.  was  35  bushels  24  Iba.  per  acre. 
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The  seed  was  sown  on  June  14th  and  the  crop  was  out  green  for  ensilage  on 
October  23rd. 


Varieties  tested. 


(For  five  years.) 

1  Eureka 

2,  Red  Cob  Ensilage 

3,  Early  Mastodon 

4!.Salzer'8  All  Gold 

5  Giant  Prolifio  Ensilage. 

6 

7 

8 

9 


Longfellow, 

.Superior  Fodder. , . 

Angel  of  Midnight. 

jSelected  Learning. 
lO:  Pride  of  the  North. 

11,  Early  Butler 

12  Compton's  Early. . . 


13 


King  Philip 


Avenige 
Yield. 


Tons.  Lbs. 


19 
19 
18 
18 
18 
17 
17 
17 
16 
16 
16 
16 
16 


1,820 

16 

1,84) 

1,.S34 

850 

1,702 

320 

194 

1,770 

1,330 

1,000 

824 

748 


Yield 

in 
1007. 


Tons.  Lbs. 


13 
11 
12 
12 
)3 
11 
10 

9 
10 

8 
11 

9 
10 


730 
1,870 
1,300 
1,850 

QTjO 
1,650 

900 
1,580 

570 
1,600 

550 
1,030 

570 


B 


14 
16 
16 
17 
18 


Varieties  tested. 


(For  five  years.) 

Ch4.mpion  White  Pearl.. . . 

Mammoth  Cuban 

Cloud's  Early  Yellow 

North  Dakota  White 

White  Cap  Yellow  Dent. . 

(For  less  than  5  years.) 

Early  Learning  (2  years). . . 

Early  Longfellow  (2  years). 

Wood's     Northern     Dent 

(2  years.) 


Average 
Yield. 


Yield 

in 
1907. 


Tons.  Lbs.  'Tons.  Lbs. 


15 
15 
15 
15 
14 


17 
16 

13 


1,790 

1,780! 

98Si 

712 

l,810i 


11 

12 

8 

9 

8 


100    11 
65    13 

950 


1,4% 
750 
1,600 
1,910 
1,820 


1,650 
180 


10    1,450 


The  average  crop  in  1907  of  the  twenty  one  varieties  of  Indian  corn  on  the  Experi- 
mental Farm  at  Nappan  was  11  tons  283  lbs.  per  acre. 

TURNIPS. 

Twelve  varieties  of  field  turnips  tested  at  Nappan  in  1907  are  here  reported  upon. 
The  seed  was  sown  in  drills  two  feet  apart  and  the  young  plants  thinned  out  to  about  10 
or  12  inches  apart  in  the  rows.  The  seed  was  sown  on  June  1st  and  the  roots  were 
pulled  on  November  9th. 


s 


Varii'ties  tested. 


(For  five  years.) 

Perfection  Swede 

Magnum  Bonum  ...    . . . . 

u umoo  .....a  ....-     .... 

Good  Luck 

Kangaroo 

Hartley's  Bronze 


Average 
Yield. 


l^ons.  Lbs.  Tons.  Lbs. 


Yield  in 
1907. 


S2; 


37  1,344 

29   575 

30  1,420 

29   80 

36  1,270 

30   225 

36   765 

34  1,465 

36   642 

31  1,855 

35   449 

28   265 

Varieties  tested. 


Average 
Yield. 


(For  five  years.) 

Halewood's  Bronze  Top. . 

Hall's  Westbury 

Carter's  Elephant 

10; Mammoth  Clyde 

ll|Skirvinff8 

12,Bangholm  Selected 


Ton 

:l  Lbs. 

35 

302 

34 

1,847 

34 

873 

34 

136 

.33 

1,046 

32 

1 

1,355 

Yield  in 
1907. 


Toiui.  Lbf. 

30  60 
32  1,175 

31  1,525 
26  1,295 
2i  100 
26  635 


The  average  yield  iu  1907   of  the   twelve    varieties  of    turnips  on   the   Experi 
mental  Farm  at  Nappan,  N.S.,  was  29  tons  1,771  lbs.  per  acre. 


MANGELS. 


Ten  varieties  of  mangels  were  tested  at  Nappan  in  1907.  The  seed  was  sown  in 
drills  two  feet  apart  and  the  young  plants  were  thinned  out  to  10  or  12  inches  apart  in 
the  rows.     The  seed  was  sown  on  June  1st  and  the  roots  were  pulled  on  October  26th. 
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I 


Varibties  tested. 


(For  five  years.,) 

1 'Yellow  Intermediate  .   ... 
2  (liant  Yellow  Intermediate 

8  Half  Sugar  White 

4  Prize  Mamm.  Lonfi^  Rod. . . 

6  S«4ected  Y<41ow  (ilobe 

6  (Jiant  Yellow  Globe 

7|GatePo8t    


Average 

Yield. 

Yield  in 

1907. 

Tons.  Lbs. 

Tons.  Lbs. 

33      124 

36  1,426 

32      468 

38  1,385 

29  1.895 

31   1,525 

29  1,019 

82  1,176 

28  1,303 

28      925 

27  1,505 

27    '450 

25      7W 

36      600 

Varieties  tested. 


(For  less  than  6  yean.) 

Mamm.  Red  Intermediate 
(1  year) 

Grmison  Ghampion  (1  year). . . 

Perfection  Mamm.  Long 
Red  (1  year) 


Average 
Yield. 


Tons.  Lbs. 


26  1,295 
26      800 

25  1,480 


Yield  in 
1907. 


Tons.  Lba. 

26  1,295 
26      800 

25  1,180 


The  average  yield  in  1907  of  the  ten  yarieries  of  mangels  on  the  Experimental 
Farm  at  Nappan,  N.S.,  was  28  tons  1,059  Ibe.  per  acre. 

CARROTS. 

Six  varieties  of  field  carrots  were  tested  at  Nappan  in  1907.  The  seed  was  sown 
in  drills  two  feet  apart  and  the  young  plants  were  thinned  out  to  about  4  or  5  inches 
apart  in  the  rows.  The  seed  was  sown  on  June  15th  and  the  roots  were  pulled  on 
October  26th. 


J 

i 

Varieties  tested. 

Average 
yield. 

Yield  in 
1907. 

"A 

4 
5 
6 

Varieties  tested. 

Average 
yield. 

Yield  in 
1907. 

1 

2 
3 

Ontario  Champion 

Giant  White  Voeg^as 

Mainin.  Wliitelntermediate 

Tons.  Lbs. 

19      423 
18      780 
18      452 

Tons.  Lbs. 

17      815 
15       SO 
14  1,700 

Half  Long  Ghantenay.   ... 

White  Belgian 

Improved  Short  White. . . 

Tons.  Lbs. 

17        73 
16  1,823 
16      906 

Tons.  Lbs. 

16      505 
14        50 
16      836 

The  average  yield  in  1907  of  the  six  varieties  of  carrots  on  the  Experimental  Farm 
at-l^appan,  N.S.,  was  15  tons  1,322  lbs.  per  acre. 

SUGAR  BEETS. 

Three  varieties  of  sugar  beets  were  tested  at  Nappan  in  1907.  The  seed  was  sown 
in  drills  two  feet  apart  and  the  young  plants  thinned  out  to  about  4  or  5  inches  apart 
in  the  rows.    The  seed  was  sown  on  June  1st  and  the  roots  were  pulled  on  October  26th. 


Varieties  tested. 


(For  6ve  years.) 

Wanzleben 

Vilmorin^s  Improved  


Average 
yield. 


Tons.  Lbs. 


17 
17 


900 
276 


Yield  in 
1907. 


Tons.  Lbs. 


16 
13 


195 
730 


"■A 


3 


Varieties  tested. 


(For  five  years.) 
French  Very  Rich  . . . 


Average 

yield. 


Tons.  Lbs. 
14  1,516 


Yield  in 
1907. 


Tons.  Lbs. 
12  1,575 


The  average  yield  in  1907  of  the  three  varieties  of  sugar  beets  on  the  Experimental 
Farm  at  Nappan,  N.S.,  was  13  tons  1,500  lbs.  per  acre. 
9400—3 
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POTATOES. 

Twenty-eight  kinds  of  potatoes  grown  at  Nappan  are  here  mentioned. 

For  planting,  the  potatoes  were  cut  into  pieces  with  two  or  three  eyes  in  each,  and 
these  pieces  were  planted  in  rows  two  and  a  half  feet  apart,  the'  sets  being  planted 
about  a  foot  apart  in  the  rows. 

The  potatoes  were  planted  on  June  3rd  knd  were  dug  October  9th. 


Varieties  tested. 


n 


{\ 
< 

8 
0 

10 
11 
12 
13 
11 
15 
IG 


(For  five  years.) 

Vick*8  Extra  Early... 

Rochester  Rose 

Kverett 

r#ate  Puritan 

Kinpire  State 

Holbom  Abundance.. 

( *arman  No.  1 

Burnaby  Mammoth. . . 

State  of  Maine  ... 

C/anadian  Beauty 

Irish  Cobbler 

Monev  Maker 

EarlyAVhite  Prize.... 

l<!arlv  Envoy 

Mauie's  Thoroughbred 
Sabcan's  Elephant. . . . 


Aver] 
yiel 

r 

Bus, : 

Lbs. 

474 

19 

4'A2 

58 

388 

68 

383 

14 

S69 

10 

•368 

43  ^ 

305 

12 

363 

53 

302 

17 

355 

58 

354 

53 

350 

53 

342 

46 

342 

46 

336 

10 

334 

50 

Yield 

in 
1907. 


Bus.  Lbs. 


532 
576 
561 
484 
418 
4ii0 
470 
455 
323 
479 
301 
407 
433 
341 
3% 
363 


24 
24 


i 
s 

3 


17 
,18 


Varieties  tested. 


•  • 

il!J 

1 
•  •   1 

2'i 

•  • 

21 

36 

22 

48 

123 

24 

24 

36 

24 

•  • 

24 

•  • 

•  • 

•  • 

(For  five  years.) 

Country  Gentleman 

American  Wonder 

Unde  Sam 

Bovee  

Dtmt's  Standard 

Early  Rose 

Reeve's  Rose 

(For  less  than  five  years.) 

Vermont  Gold  Coin  (3  yrt.), 

Dooley  (3  yrs.) 

Morgan  Seedhng  (3  yrs.). . , 
Ashleaf  Kidney  (S  yrs.) . . . . 
Dalmeny  Beauty  (2  yrs.), . , 


Avenifire 
yield. 

Bus. 

Lbs. 

334 

24 

325 

36 

322 

5 

311 

58 

299 

12 

298 

19 

279 

50 

519 

56 

435 

36 

404 

48 

398 

12 

307 

54 

Yield 

in 
1007. 


Bus.  Lbs. 

367  24 

390  .. 

290  12 

303  38 

319  48 

a58  S6 

874  .. 


543  24 

473  .. 

433  21 

409  12 

334  12 


The  average  crop  in  1907  of  the  twenty-eight  varieties  of  potatoes  on  the  Experi- 
mental Farm  at  Nappan,  N.S.,was  416  bushels  58  lbs.  per  acre. 


EXPERIMENTAL  FARM,  BBANDON,  MANITOBA. 


At  the  Experimental  Farm  at  Brandon,  the  spring  work  was  much  delayed  by  cold 
an  1  wet  weather.  The  first  spring  wheat  was  not  sown  until  the  9th  of  May,  which  was 
srveral  weeks  later  than  usual.  Oats  were  not  sown  until  May  20tli,  and  barley  May 
27th.  .  Notwithstanding  this  lateness  in  seeding,  the  crops  under  the  influence  of  more 
favourable  weather  made  rapid  progress  and  matured  before  serious  frost.  The  trial 
plots  of  wheat  gave  an  average  of  38  bush.  8  lbs.  per  acre,  oats  114  bush.  24  lbs.,  six- 
rowed  barley  64  bush.  1  lb.  and  two-rowed  barley  63  bush.  17  lbs.  per  acre.  Indian 
com  and  field  roots  have  given  about  an  average  crop  and  potatoes  a  yield  above  the 
average*. 

The  plots  of  grain  were  one-twentieth  of  an  acre  each.  The  yield  per  acre  of  the 
Indian  corn  and  field  roots  has  been  calculated  from  the  crop  obtained  from  two  rows 
each  66  feet  long;    In  the  case  of  potatoes  one  row  66  leet .'  mg  has  been  used. 
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EMMER  AND  SPELT. 

Two  yarieties  of  emmer  and  two  of  spelt  are  here  reported  upon.  The  seed  ^'as 
sown  on  May  10th  at  the  rate  of  about  120  lbs.  to  the  acre.  Common  emmer  is  the 
grain  sometimes  referred  to  under  the  incorrect  name  of  "  Speltz." 


1 

Varieties  tested. 

Average 
yield. 

Average 
days 

matur- 
ing. 

Yield 

in 
1907. 

• 

£ 

3 
4 

Varieties  tested. 

Average 
yield. 

Average 
days 
matur- 
ing. 

Yield 

in 
1907. 

2 

(For  four  years.) 

CommoR  Emujer 

Red  Spelt 

Lbs. 

3,405 
2,655 

Days. 

126 
129 

Lbs. 

2,820 
1,940 

(For  four  years.) 

Red  Kmuiiir 

White  Spelt 

Lbs. 

2,552 
1,995 

Days. 

130 
129 

Lbs. 

1,930 
1,720 

1 

The  average  crop  in  1907  of  the  four  varieties  of  emmer  and  spelt  on  the  Experi- 
mental  Farm  at  Brandon,  Man.,  was  2,103  lbs.  per  acre. 


OATS. 

Thirty  one  of  the  varieties  of  oats  tested  at  Brandon  are  here  reported  on.     The 
seed  was  sown  on  May  20th  at  the  rate  of  about  two  bushels  to  the  acre. 


1 

1 

Varieties  tested. 

Aventfe 
yield. 

Average 

days 
matur- 
ing. 

Yield 

in 
1907. 

1 

18 
19 
20 
21 
22 

Varieties  tested. 

Average 
yield. 

Average 
days 
matur- 
ing. 

Yield 

in 
1907. 

1 

2 
3 

4 
5 

(For  five  years.) 

Improved  American. . 

(Tolden  Giant 

Banner  . . . ;    

Dan inh  Island 

White  Giant 

Bu.Lbs. 

119    28 
117    12 
116     4 
116    .. 

115  80 

116  20 
113    20 
113      2 
112      4 
111    28 
110    82 
110    28 
110    18 
110    18 
109    32 
108    30 
108    26 

Days. 

110 
115 
111 
111 
110 

in 
m 
no 

112 
112 
110 
112 
112 
111 
108 
109 
109 

Bu.Lbs. 

125  .. 

126  6 
128    28 
130    .. 

126  26 
125    20 
110    20 
122      2 

115  20 
lOi    14 
122      2 

116  26 

127  32 
119      4 
121    16 
100    30 
109    14 

(For  five  years.) 

Irish  Victor 

Black  Beantv 

Twentieth  (jentury. . . 
Kendal  White*.   ... 
Joanette 

Bu.Lbs. 

107     8 

104    18 

102    30 

102    20 

102      6 

100      2 

99    30 

96    SO 

96    16 

94    16 

90    26 

85    .. 

99     7 
102    32 

Days. 

108 
108 
109 
110 
111 
106 
107 
114 
109 
108 
112 
107 

109 
1U5 

Bu.Lbe. 

110    30 
114    14 
104      4 
104    24 
127      2 

6 

Golden  Beauty 

Abundance 

23 
24 

Pioneer 

9C    16 

7 

Tartar  King 

Kendal  Black  * 

Sensation 

90    20 

8 

9 

Lincoln 

•Siberian 

25 
26 
27 
28 

29 

122      2 
109    24 

10 
11 
12 
13 
14 
15 
IG 
17 

!  Wide  Awake 

Improved  Ligowo 

Mifford  White* 

Swedish  Select.    

(For  less  than  5  years. ) 

Storm  King  (4  yrs.).  . 
Virginia  White  (2  yrs.) 

105    20 

iCohunbus 

i  American  Triumph. . . 
iGioldfinder 

109    14 
99      4 

Bavarian 

Golden  Fleece 

,  American  Beauty 

Thousand  Dollar 

111      6 
117    32 

The  average  crvp  in  1907  of  the  thirty-bne  varieties  of  oats  on  the  Experimental 
Farm  at  Braudon  was  114  bushels  24  lbs.  per  acre. 


BARLEY. 

Fifteen  sorts  of  six-rowed  barley  and  thirteen  sorts  of  two-rowed  barley  were 
grown  at  Brandon  in  1907.  These  plots  were  all  sown  on  May  27th  the  seed  being 
used  at  the  rate  of  about  two  bushels  per  acre. 
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8IX-B0WBD   BABLET. 


5z; 


Varieties  tested. 


(For  five  years.) 


1  Odessa . . . . 
2iYale*.      . 
3  Monaury . . 
4' Mansfield* 
5!Summit* 
t)  Knipire*... 


Claude*  . . . 
Oderbruch . 
Nugent*.  . 


Average 
Yield. 


Average 
dayB 
matur- 
ing. 


BUiLbe. 


64 
64 
63 
62 
61 
60 
60 
60 
60 


40 

18 
40 
16 
12 
30 
24 


Days. 

88 
90 
90 
91 
92 
91 
90 
88 
90 


Yield 

in 
1907. 


Bu.  Lbs. 

71  12 

66  20 
63  36 

67  24 
71  12 
70  20 
75  20 
JBl  12 
54  8 


-I 

a 


10 
11 
12 
13 
14 


VDrieties  tested. 


(For  five  years.) 

Argyle* 

Albert* 

Stella 

Trooper* 

Champion 


Average 

Yield. 


Bu.  Lbs. 


(For  less  than  5 years.) 
Blue  Long  Head  3  yrs. 


58 
67 
56 
53 
37 


24 
20 
32 
20 
10 


Average 

days 
matur- 
ing. 


66    33 


Days. 

91 
89 
91 
91 
86 


92 


Yield 

in 
11*07. 


Bu.  Lbs. 

63  26 

59  28 

63  16 

50  30 

35  .. 


67    44 


The  avei*age  crop  in  1907  of  the  fifteen  varieties  of  six-rowed   barley   on   the 
Experimental  Farm  at  Brandon,  Man.,  was  64  bushels  1  lb.  per  acre. 


B 


1 

2 
3 

4 
5 
6 
7 
8 


Varieties  tested. 


TWOROWED   BARLET. 


Average 
Yielcf 


Average 
days 
matur- 
ing. 


(For  five  years.) 

.Tarvis* 

Standwell 

Gordon* 

Danish  Chevalier.  . 
French  Chevalier.  . 

Dunham* 

Canadian  Thorpe. . 
Clifford* 


Bu.  Lbs. 

57 

86 

56 

16 

53 

40 

53 

8 

52 

16 

52 

4 

51 

44 

51 

41 

Days. 

91 
95 
93 
95 
95 
92 
93 
92 


Yield 

m 

1907. 

Bu.Lbs. 

72 

4 

79 

8 

48 

6 

70 

20 

67 

44 

59 

28 

71 

42 

64 

8 

, 

Varieties  tested. 


(For  five  years.) 


Average 
Yield. 


9  Sidney* 

10,  In  vincible.... 

11  Logan* 

12  Beaver* 


(For  less  than  3  years. ) 
SwedishChevalier,3yr8 


Bu.  Lbs^ 

61  24 

60  28 

50  4 

46  26 


62    37 


Average 
days 
matur- 
ing. 


Days. 

91 
98 
93 
93 


96 


Yield 

in 
1907. 


Bu.LbB. 

64  8 

52  31 

59  28 

45  .. 


78    36 


The  average  crop  in  1907  of  the  thirteen  varieties  of  two-rowed  barley  on  tlie 
Experimental  Farm  at  Brandon,  Man.,  was  63  bushels  17  lbs.  per  acre. 


9100—4 
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PEAS. 

Twenty  varieties.of  peas  were  grown  at  Brandon  in  1907.  These  plots  were  sown 
on  Maj  15th,  the  quantity  of  seed  used  being  from  2  to  3  bushels  per  acre  depending  on 
the  size  of  the  pea. 


i 


Varieties  tested. 


(For  five  years.) 


Mackay  * 

lOarly  Britain 

Victoria  * 

Arthur* 


1 
2 
3 

4 
5 
6Picton 


(J 


regrory 

1  ^*^^~k»«   " 


Paragon  *  f.. 
Golden  Vine. 
V 


7 
8 
9 
10  English  (Jrey 


rinoe 


Averajfe 

Average 

days 

Yield  in 

yield. 

matur- 

1907. 

ing. 

Bu.LU. 

Days. 

Bu.Lbe. 

55  28 

130 

46  20 

54  14 

127 

39  60 

51   6 

129 

46  10 

50   8 

124 

38  20 

49  56 

129 

48  20 

49  46 

129 

43  40 

49  38 

125 

43  10 

49  22 

126 

41  20 

48  36 

132 

44  .. 

48  24 

131 

39  20 

Varieties  tested. 


(For  five  years.) 

11  Wisconsin  Blue  . .   . 

12  Black  eye  Marrowfat. 

13|Cham:ellor 

14; Archer*    

16' 
IG 
17 
18 
19 
20 


Daniel  O'Rourke 

Nelson  * 

White  Marrowfat . . . . 
Prince  Albert. . 

Prussian  Blue 

Agnes  * 


Average 

Average 
yield. 

days 

matur- 

ing. 

Bu.Lfas. 

Days. 

47   8 

126 

46  48 

128 

46  28 

118 

15  58 

133 

45  54 

129 

4t  48 

126 

45  40 

131 

44  28 

133 

44  22 

123 

40   8 

129 

Yield  ill 
1907. 


Bu.Lbs. 

40  20 

37  20 
4G 

38  20 

41  30 
46  20 
27  .. 

39  40 
36  50 
24  40 


The  average  crop  in  1907  of  the  twenty  varieties  of  peas  on  the  Experimental 
Farm  at  Brandon,  Man.,  was  40  bushels  25  lbs.  per  acre. 

INDIAN  CORN. 

Twenty-one  varieties  of  Indian  com  were  tested  at  Brandon  during  1907.  They 
were  sown  in  rows  about  three  feet  apart  and  the  plants  thinned  out  to  6  to  8  inches 
apart  in  the  rows. 

The  seed  was  sown  on  June  6th,  and  the  crop  was  cut  green  for  ensilage  on  Septem- 
ber 10th.  This  crop  needs  frequent  cultivation  throughout  the  summer  to  produce  the 
best  rcHults. 


2 
s 

'A 


1 
2 
3 
4 

5 
6 
7 
8 
9 
10 

n 

12 
13 


Variflt.ias  tested. 


(For  five  years.) 

Longfellow 

Sui)erior  Fodder, 

Enreka 

Angel  of  Midnight 

Compton's  Early . 

North  Dakota  White 

King  Philip 

Early  Butler. 

Champion  White  Pearl 

Salzer^sAIl  Gold 

Giant  Prolific  Ensilage 

R«d  Cob  Ensilage.  . .    . . 
Pride  of  the  North 


Average 
yif^d. 


Tons.  Lbs. 

21  1,468 

20  1,950 

20  1,444 

20  944 

20  313 

19  1,376 

19  1,059 

19  861 

19  610 

19  254 

19  108 

18  1,528 

18  524 


Yield  in 

1907. 

Tons.  Lbs. 

20 

1,778 

17 

452 

17 

20 

610 

19 

412 

20 

1,382 

21 

966 

19 

16 

15 

690 

20 

1,580 

18 

1,422 

13 

SM 

17 

254 

1 

u 


3 

A 


Varieties  tested. 


(For  five  years.) 


14lEarly  Mastodon 

15|  White  Cap  Yellow  Dent . . 
16jClouH»s  Early  Yellow... . 

17|Selected  Lesiming. 

1 8  Mammoth  Cuban , 


Average 
yield. 


Tons.  Lbs. 


(For  less  than  five  years.) 

Early  Leaming  (2  yrs.) 

Wood's  Northern  Dent  (2 

years) : . 

Early  Longfellow  (2  yrs.). . 


18 
17 
17 
17 
16 


866 
1,270 
492 
294 
156 


18   828 


18 
16 


899 
836 


Yield  in 
1907. 


Tona.LlM. 

19  214 

17  56 

18  234 

20  788 
13  1,720 


20  1,184 

21  174 
14  1,602 


The  average  crop  in  1907  of  the  twenty-one  varieties  of  Indian  com  on  the  Experi- 
mental Farm  at  Brandon,  Man.,  was  18  tons  786  lbs.  per  acre. 


23 


Experimental  Fann,  Brandon,  BCaa. 

TURNIPS. 

Twelve  varieties  of  field  turnips  were  tested  at  Brandon  in  1907.     The  seed 
■own  in  drills  two  feet  apart  and  the  young  plants  thinned  oat  to  about  10  to  12  inches 
apart  in  the  rows.     The  seed  was  sown  on  May  22nd   and  the  roots  were  pulled 

October  28th. 


C3 

a 


Varictios  tested. 


(For  five  years,) 

Good  Luck  

Hair«  Westbury.   .   . 

Magnum  Bunum 

Perfection  Swede.  . . . 

Hartley's  Bronze 

Mammoth  Clyde 


Average 
Yield. 


>Tons.  Lbs. 


32 
31 
31 
SO 
29 
29 


8.38 
1,307 

410 

34 

1.875 

1,822 


Yield  in 
1907. 


Tons.  Lbs. 


26 
33 
28 
34 
25 
32 


1,8.56 

1,848 

496 

904 

952 

1,736 


i 


Varieties  tested. 


7 

8 

9 

10 

11 


(For  five  years.) 

Bangholm  Selected.. .  . . . 

Carter's  Elephant 

Jumbo .. 

Skirvings 

HalewocKi's  Bronze  Top. 


12|  Kangaroo. 


Avermge 
Yteld. 


Yield  in 
1907. 


Tons.  Lbe.  Tons.  Lb& 


29 

1,822 

26 

1,216 

29 

1,136 

26 

1,328 

28 

1,605 

24 

K40 

28 

1,394 

32 

1,208 

28 

1,341 

81 

40 

20 

1,434 

24 

1,638 

The  average  yield  in  1907  of  the  twelve  varieties  of  turnips  on  the  Experimental 
Farm  at  Brandon,  Man.,  was  28  tons  1,838  lbs.  per  acre. 

MANGELS. 

Ten  varieties  of  mangels  were  tested  at  Brandon  in  1907.  The  seed  was  sown  in 
drills  two  feet  apart  and  the  young  plantiS  were  thinned  out  to  10  to  12  inches  apart  in 
the  row  .     The  seed  was  sown  on  May  22nd  and  the  roots  were  pulled  on  October  23rd. 


'A 


2 
3 
4 

5 
C 

7 


Varieties  tested. 


(For  five  years.) 
IfPrize  Mamm.  Long  Red. . . 


Hnlf  Sugar  White 
Yellow  Intermciiate. . 

Gate  Post 

Selected  Yellow  Globe 
Giant  Yellow  Intermediate 
Giant  Yellow  Globe. . . 


Average 
Yield. 


Yield  in 
1907. 


Tons.  Lbs.  iTons.  Lbs. 


Varieties  tented. 


32 

1,678 

27 

1,704 

31 

1,307 

24 

576 

30 

1,987 

23 

992 

30 

826 

26 

536 

28 

74 

22 

1,408 

27 

437 

23 

1,520 

25 

794 

19 

16 

(For  less  than  6  yean.)    . 

Perfection  Mamm.  Long  Red 
(1  year) 

CrimsoD  Champion  (1  year). . . 

Mamm.  Red  Intermediate  (1 
year) 


Average 
Yield. 


Tons.  Lbs. 


24 
20 


840 
128 


17  1,640 


Yield  in 
1907. 


Tons.  Lbfl^ 


24 

20 


840 
128 


17  1,640 


The  average  yield  in  1907  of  the  ten  varieties  of  mangels  on  the  Experimental 
Farm  at  Brandon,  Man.,  was  22  tons  1,936  lbs.  per  acre. 

CARROTS. 

Six  varieties  of  field  carrots  were  tested  at  Brandon  in  1 907.  The  seed  was  sown 
in  drills,  two  feet  apart  and  the  young  plants  were  thinned  out  to  about  4  or  5  inches 
apart  in  the  rows.  The  seed  was  sown  on  May  22nd  and  the  roots  were  pulled  on 
October  29th. 


u 

a 

3 


Varieties  tested. 


(For  five  years.) 

1  Improved  Short  White 

2| Ontario  Champion 

3  Giant  White  Vosges 


Average 
yield. 


Tons.  Lbs, 

26  888 
24  1,280 
22  1,232 


Yield  in 
1907. 


Tons.  Lbe. 


24 
20 
18 


400 
480 
960 


Varieties  tested. 


(For  five  years. ) 

4  Nfamm.  Whitein termed iate 

5i  White  Belgian 

6  Half  Long  Chantenay 


Average 
yield. 


Tons.  Lbe. 

22  528 
20  1,062 
18        80 


Yield  in 
1907. 


Tons.  Lbs. 

20  700 
16  1,9' O 
16      800 


The  average  yield  in  1907  of  the  six  varieties  of  carrots  on  the  Experimental  Farm 
at  Brandon,  Man.,  was  19  tons  207  lbs.  per  acre. 
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SUGAR  BEETS. 

Three  varieties  of  sugar  beets  were  tested  at  Brandon  in  1907.  The  seed  was  sown 
in  drills,  two  feet  apart  and  the  young  plants  thinned  out  to  about  4  or  5  inches  apart 
in  the  rows.  The  seed  was  sown  on  May  22nd  and  the  roots  were  pulled  on  October 
23id. 


• 

hi 

B 

Varieties  tested. 

* 

Average 
yield. 

• 

Yield  in 
1907. 

% 

B 
3 

Varieties  tested. 

Average 
yield. 

Yield  in 
1907. 

1 

(For  five  years.) 
Wanzlpben , 

Tons.  Lbs. 

22      141 
17  1.851 

Tons.  Lbs. 

18  1,224 
18      696 

(For  five  years.) 
French  Very  Rich 

Tons.  Lbs. 
17      690 

Tons.  Lbe. 
13  1,984 

o 

Vilmorin's  Improved 

The  average  yield  in  1907  of  the  three  varieties  of  sugar  beets  on  the  Experimental 
Farm  at  Brandon,  Man.,  was  16  tons  1,968  lbs.  per  acre. 

POTATOES. 

Twenty-eight  kinds  of  potatoes  grown  at  Brandon  in  1907  are  here  mentioned. 

For  planting  the  potatoes  were  cut  into  pieces  with  two  or  three  eyes  in  each  and 
these  pieces  were  planted  in  rows  two  and  a  half  feet  apart,  the  sets  being  placed  about 
a  foot  apart  in  the  rows.  The  potatoes  were  planted  on  May  23rd  and  were  dug  on 
October  10th  and  12th. 


Varieties  tedted. 


(For  five  years.) 

1  Late  Puritan 

8  State  of  Maine 

3  Uncle  Sam 

4  Dreer's  Standard 

5  Mone^  Maker 

6  American  Wonder. ... 
Empire  State 

8;Sabean'B  Elephant 

9  Maule's  Thoroughbred 
10  Uolbom  Abundance. 
11 
12 
18 
14 
16 
16 


Canadian  Beauty .   . . . 
Countrv  Gentleman. . 

Reevea  Rose 

Irish  Cobbler 

Carman  No.  1 

Bumaby  Mammoth . . 


Average 

Yield  in 

yield. 

190 
Bus. 

n. 

Bus. 

Lbs. 

Lbs. 

672 

22 

609 

40 

663 

12 

660 

•  • 

662 

60 

633 

'30 

649 

26 

361 

10 

648 

10 

489 

30 

646 

36 

403 

30 

623 

14 

486 

60 

619 

34 

446 

30 

612 

14 

460 

10 

606 

•  • 

496 

•  • 

608 

4 

392 

20 

602 

20 

426 

20 

499 

24 

421 

40 

477 

3 

438 

10 

470 

48 

421 

40 

437 

4 

362 

■  • 

(3 


17 

IH 


Varieties  tested. 


(For  five  years.) 

Everett 

Early  Envoy 

19;Early  White  Prise... 
20  Vick's  Extra  Early.  . 

Early  Rose 

Bovee 

Rochester  Rose 


21 
22 
23 


(For  less  than  6  yean.) 

Morgan  Seedling  (3  years). 
Vermont  Gold  Com  (3yrs). 

Dooley  (3  years) 

Ashleaf  Kidney  (2  years) . . 
Dalmeny  Beauty  (2  yrs.}. . 


Average 

yield. 

Bus. 

Lbs. 

431 

66 

419 

60 

397 

6 

372 

64 

370 

20 

368 

8 

368 

14 

632 

17 

621 

53 

377 

40 

383 

10 

320 

60 

Yield  in 
1907. 


Bus.   Lbs, 


464 
644 

460 
304 


40 
30 
10 
10 


390      SO 

220 

339      10 


423 
447 
366 
426 
330 


30 
20 
40 
20 


The  average  crop  in  1907  of  the  twenty-eight  varieties  of  potatoes  on  the  Experi- 
mental Farm  at  Brandon,  Man.,  was  427  bus.,  53  lbs.  per  acre. 


EZPEEIMENTAL  FABM,  INDDLN  HEAD,  SASK. 

The  unfavourable  character  of  the  season  has  resulted  in  injury  to  the  wheat  grown 
at  Indian  Head.  The  cold  and  backward  weather  made  seeding  very  late,  and  low 
temperatures  and  wet  weather  during  the  ripening  period  interfered  seriously  with  the 
rapid  progress  towards  maturity,  which  grain  in  that  district  usually   makes.     There 
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were  slight  frosts  on  the  nights  of  Augu^it  3rJ  and  August  2 1st,  when  the  standard 
thermometer  at  the  Experimental  Farm  registered  35  F.  and  33  F.  respectively. 
Some  slight  injury  was  done  to  a  few  of  the  morn  tender  flowers  and  vegetables  but  no 
harm  was  done  to  the  grain.  On  September  12th  two  degrees  of  frosfc  were  registered 
and  on  September  21st  three  degrees.  Prior  to  this  heavy  rains  had  fallen  and  low 
temperatures  prevailed  so  that  for  two  weeks  the  grain  scarcely  made  any  progress  in 
ripening.  The  frost  of  the  12th  was  preceded  by  a  rain  of  20  hours  during  which  1*25 
inches  fell.  This  frost  under  such  conditions  no  doubt  did  considerable  injury  which 
was  further  aggravated  by  the  frost  of  the  21st  when  the  temperature  fell  below  freezing 
early  in  the  evening  and  continued  low  all  night. 

With  such  an  experience  it  is  surprising  that  more  serious  injury  was  not  done. 
The  crop  of  the  plots  of  spring  wheat*averaged  19  bush.  7  lbs.  per  acre  as  compared  with 
42  bush.  4  lbs.  in  1906,  and  the  effect  of  the  frost  could  be  plainly  seen  on  most  of  the 
varieties.  They  have  however  a  high  percentage  of  germinating  power,  the  14  varieties 
under  trial  averaging  85  per  oent^  showing  that  they  would  make  fair  seed.  The  31 
varieties  of  oats  under  test  this  year  gave  a  remarkably  high  average  crop  110  bush. 
20  lbs.  per  acre.  The  crops  of  barley  both  six-rowed  and  two  rowed  were  excellent,  and 
exceeded  the  average  of  last  year  by  over  six  bushels  per  acre,  while  peas  gave  an 
average  increase  of  about  5  bushels.  With  very  few  exceptions  the  germination 
of  these  numerous  varieties  is  high  and  the  weights  per  bushel  show  that  the 
grain  has  .been  well  matured.  The  weather  was  unsuitable  for  Indian  corn  and  there 
was  an  average  falling  off  in  that  crop  of  nearly  4  tons  per  acre.  An  average  increase 
in  field  roots  and  potatoes  however  compensated  for  this. 

The  plots  of  grain  were  one-twentieth  of  an  acre  each.  The  yield  per  acre  of  the 
Indian  com  and  field  roots  has  been  calculated  from  the  crop  obtained  from  two  rows 
each  66  feet  long.     In  the  case  of  potatoes  one  row  132  feet  long  has  been  used. 

SPRING  WHEAT. 

Fourteen  varieties  of  spring  wheat  (exclusive  of  the  durum  wheats)  have  been 
grown  at  the  Indian  Head  Experimental  Farm.  The  wheat  was  sown  en  May  6th,  the 
seed  being  used  at  the  rate  of  about  one  and  one  half  bushels  per  apre. 


G 

4 

9. 


(For  five  yean.) 

Red  Fern 

Preaton* 

Stanley* 

White  Fife 

Percy* 

Huron*  

Red  Fife 

White  Kusaian.     .   .. 
Pringle's  Champlain.. . 


Average 

Average 

days 

yield. 

matur- 

ing. 

Bu.Lbs. 

Days. 

!V9    S9 

138 

37  68 

130 

37  23 

130 

36  49 

137 

36  27 

130 

3G  25 

I'JO 

34  69 

137 

83  56 

134 

32  37 

183 

Bu .  Lbs. 

15  40 

23  20 

19  40 

17  20 

21  40 

21  .. 

12  .. 

15  20 

23  .. 


a 
B 


Varietiee  tebted. 


10 
11 


(For  five  years.) 

Colorado 

Uer:B8on  Bearded 

(For  less  than  5  years.) 

Bishop*  3  years 

Hungarian     White    3 

^oars 

Riga*  2  years 


Average 
yield. 

Average 

days 
matur- 
ing. 

Bu.Lbe. 

1 
Days 

32  30 
30  27 

131 
136 

36  47 

130 

23  47 

26  30 

1 

133 
124 

Yield 

in 
1907. 


Bu .  Lbs^ 

25    20 
19     .. 


23    20 

13    20 
17    40 


The  average  crop  in  1907  of  the  fourteen  varieties  of  spring  wheat  on  the  Experi- 
mental Farm  at  Indian  Head,  Sask.,  was  19  bushels  7  lbs.  per  acre. 
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.DUKUM  OR  MACARONI  WHEAT. 

While  the  durum  wheats  average  usually  heavier  crops  in  the  Canadian  North- 
■u'est  tli:;n  they  do  in  Eastern  Canada,  they  are  very  unpopular  with  most  millers. 
Fiirmers  who  grow  any  of  these  varieties  should  exercise  great  care  to  prevent  them 
from  becoming  mixed  with  the  standard  sorts  for  flour  making,  and  should  only  grow 
such  quantities  as  they  require  for  feed  or  to  meet  special  demands. 

Four  \arieties  of  durum  wheat  were  grown  at  the  Indian  Head  farm  in  1907.  The 
seed  was  sown  May  7th  at  the  rate  of  about  one  and  three  quarter  bushels  to  the  acre. 


1^ 


Varieties  tested. 


(For  five  yeais.) 


1  Goose 

2  Ilouinanian. 


Average 
yield. 


Bn .  Lbs. 

43    27 
42    50 


Average 

days 

matur 

ing. 


Yield 

in 
1907. 


Days. 

135 
136 


Bu.Lbs. 

81    40 
31     .. 


a 


Yarietiei  tested. 


(For  less  than  5  yean. ) 

Yellow  Ghamovka  (4 

y«) 

Mabmoadi  (4  yrs.) 


Average 
yield. 


Bu.Lbs. 


43    65 
42    22 


Average 
days 
matur- 
ing. 


Days. 


135 
135 


Yield 

in 
1007. 


Bu.Lba. 


29    90 

25    40 


The  civerage  crop  in  1 907  of  the  four  varieties  of  durum  wheat  on  the  Experimen- 
tal Faim  at  Indian  Head,  Sask.,  was  29  bushels  25  lbs.  per  acre. 


EMMER.  AND  SPELT. 

Two  varieties  of  emmer  and  two  of  spelt  were  tested  here.  The  seed  was  sown  on 
May  13th  at  the  rate  of  about  120  lbs.  to  the  acre.  Common  emmer  is  the  grain  some- 
times referred  to  under  the  incorrect  name  of  "  Speltz." 


Varieties  tested. 


(For  four  years. ) 

Common  Emmer. . . . 
lied  Spelt 


Average 
yield. 

Average 

days 
matur- 

Yield in 
1907. 

1 

ing. 

"A 

Lbs. 

Days. 

Lbs, 

2,820 
2,736 

129 
130 

2,020 
2,200 

3 
4 

Varieties  tested. 


(For  four  years.) 


White  Spelt 
Red  Emmer, 


Average 
yield. 

Average 
days 
matur- 
ing. 

Lbs. 

2,295 
2,215 

Days. 

131 
131 

Yield  in 
1907. 


Lbs. 

1,560 
1,320 


The  average  crop  in  1907  of  the  four  varieties  of  emmer  and  spelt  on  the  Experi- 
mental Farrp  at  Indian  Head,  Sask.,  was  1,775  lbs.  per  acre. 


OATS. 


Thirty-one  of  the  varieties  of  oats  tested  at  Indian  Head  are  here  reported  upon. 
The  seed  was  sown  on  May  14th  at  the  rate  of  about  two  bushels  to  the  acre. 
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TWO  ROWED   BARLET. 


w^    I. 


Varieties  tested. 


Average 
yield. 


(For  five  years.) 


1  Tnviocible , 

2Stand\vell 

3|Dani8h  Chevalier. 
4, Gordon* 


Bu .  Lbs. 


Average 

days 
matur- 
ing. 


5, Canadian  Thorpe. 
6;  Jarvis* 

7  B«»aver* 

8  Sidney* 

OClifford* 


65 

10 

64 

17 

59 

38 

67 

7 

50 

18 

64 

19 

54. 

9 

53 

24 

52 

40 

Days. 

Ill 
110 
112 
105 
107 
106 
111 
103 
104 


Yield 

in 
1907. 


Bu.Lbs. 

54  28 

69  8 

68  16 

54  28 

61  32 

61  2 

51  32 

50  30 

53  36 


Varieties  tefeted. 


vFor  five  years.) 


10  Logan* 

11  French  Chevalier. . . . 

12  Dunham* 


(For  less  than  5  years). 

Swedish    Chevalier  (3 
years) 


Average 
yield. 


Bu.Lbs. 

52  8 
61  26 
45    29 


63    40 


Average 
days, 
matur- 
ing. 


Days. 

1(H 
112 
107 


110 


Yield 

in 
1907. 


Bu.Lbtt. 

50  12 
36  12 
48    16 


64    28 


The  average  crop  in  1907  of  the  thirteen  varieties  of  two-rowed  barley  on  the  Ex- 
perimental Farm  at  Indian  Head,  Sask.,  was  53  bushels  7  lbs.  per  acre. 


PEAS. 

Twenty  of  the  varieties  of  peas  grown  at  Indian  Head  are  here  reported  upon. 
These  plots  were  sown  on  May  20th,  the  quantity  of  seed  used  being  from  two  to  three 
bushels  per  acre  depending  on  the  size  of  the  pea. 


hi 


1 

2 
3 
4 

5 
6 
7 

i< 

0 

10 


Varieties  tested. 


(For  five  years.) 

Early  Britain 

Prussian  Blue 

Golden  Vine 

Chancellor 

Black  Eye  Marrowfat 
T)aniel  O'Rourke. . . 

English  Grey . 

Mackay* 

Picton* 

Agnes* 


Bu.  Lbs. 

53 

38 

62 

54 

51 

42 

51 

22 

51 

10 

51 

6 

51 

2 

50 

54 

49 

34 

49 

30 

Average 
days 
matur- 
ing. 


Days. 

119 
118 
116 
116 
122 
116 
119 
122 
118 
118 


Yield 
in 

• 

S 

1907. 

;^. 

Bu.Lb8. 

61  .. 

11 

47  40 

Il- 

48 . 

ls 

51  40 

14 

48  40 

15 

49  20 

V 

45  .. 

17 

47  20 

18 

38  40 

19 

43  40 

20 

Varieties  tested. 


(For  five  years.) 

Archer* 

Paragon*t  

iJregory*  

Prince* 

Wisconsin  Blue  . . . 

Nelson* 

Arthur* 

White  Marrowfat 

Prince  Albert 

Victoria* 


Average 
Yield. 


Bu.  Lbs. 

49  10 

48  48 

48  18 

46  14 

46  2 

45  46 

44  18 

43  42 

43  10 

40  54 


Average 
days 

matur- 
ing. 


Days. 

121 
118 
121 
119 
121 
118 
117 
119 
120 
120 


Yield 

in 
1907. 


Bu.  Lbs. 

40  .. 

43  20 

45  40 

38  . 

37  20 

38  20 
3r.  .. 
33  .. 

38  20 

39  40 


The  average  crop  in  1907  of  the  twenty  varieties  of  peas  on  the  Experimental 
Farm  at  Indian  Head,  Sask.,  was  43  bushels  2  lbs.  per. aero. 


INDIAN  CORN. 

Twenty-one  varieties  of  Indian  corn  were  tested  at  Indian  Head  in  1907.  The  seed 
was  sown  in  rows  about  three  feet  apart,  and  the  plants  thinned  out  to  6  to  8  inches 
apart  in  the  rows« 
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inches  apart  in  the  rows.     The  seed  was  sown   May  27th  and  the  roots  were  pulled  on 
September  30th. 


£ 
g 


Varieties  tested. 


Averajfe 

yifM. 


(For  five  years.) 

1  Giant  Yellow  Intermeiliate 

2  Half  Sugar  White  ..  

:H  Selected  Yellow  Glol:>e.   . . 

4  (Jiant  Yellow  Globe, 

5  Yellow  Intermediate 

C  Prize  Mamm.  Long  Uo.l. . . 


Ton.s  Lbs. 


2t» 
25 
24 
24 
23 
22 


904 
640 
835 
606 
76 
676 


Yield  in 
11H)7. 


Tons  Lbs. 

19  412 

18  828 

13  1,192 

17  188 
10  1,120 

18  36 


'A 


Varieties  tested. 


(For  five  years. ) 

Gate  Poet 

(For  less  than  5  years. ) 

Crimson  Champion  (1  yr.).. 
Mamm.  Red  Inter.  (1  yr.),. 


A^verage 

yield. 


Perfection  Mamm. 
Red  (1  year) 


Long 


Tons  Lbs. 
20  1,882 


16  1,132 
16      736 

16      208 


Yield  in 
1907. 


Tons  Cba. 
14  1,040 


16  l.m 
16      736 

16      2(j8 


The  avera^  yield  in  1907  of  the  ten  varieties  of  mangels  on  the  Experimental 
Farm  at  Indian  Head,  Sask.,  was  16  tons  89  lbs.  per  acre. 

CARROTS. 

Six  varieties  of  field  carrots  were  tested  at  Indian  Head  in  1907.  The  seed  waa 
sown  in  drills  two  feet  apart,  and  the  young  plants  were  thinned  out  to  about  4  or  5 
inches  apart  in  the  rows.  The  seed  waa  sown  o«  May  22nd,  and  the  roots  were  pulled 
on  October  11th.  One  of  the  varieties  sown,  the  Mammoth  White  Intermediate  did 
not  jijprminate. 


(For  five  years.) 


1!  Ontario  Champion 

2  Half  Long  Chantenay 

oj  Improved  Short  White . . . . 

4  Giant  White  Vosges 

5'  White  Belgian 


Tons  Lbs. 


16 
13 
12 
12 
11 


324 
330 

1,802 
1.432 
1,390 


1 
Tons  Lbs. 

12 

552 

12 

1,608 

13 

2GS 

6 

1,992 

6 

1,200 

Varieties  tested. 


(For  five  years.) 

The  Mammoth  White  Inter- 
mediate carrot  was   also 
sown  but  failed  to  ger 
minate. 


Averacre 


yiel 


aid. 


Tom  Lbs. 


Yield  in 
1907. 


Tons  Urn, 


The  average  yield  in  1907  of  the  five  varieties  of  carrots  on  the  Experimental 
Farm  at  Indian  Head,  Sask.,  was  10  tons  722  lbs.  per  acre. 

SUGAR  BEETS. 

Three  varieties  of  Sucjar  beets  were  tested  at  Indian  Head  in  1907.  The  seed  waa 
sown  in  drills  two  feet  apart  and  the  young  plants  thinned  out  to  about  4  or  5  inches 
apart  in  the  rows.  The  seed  was  sown  on  May  27th,  and  the  roots  were  pulled  on 
0.tol)er  10th. 


t4 

a 

J5 


Varieties  tested. 


(For  five  years.) 

l*Vilmorin*s  Improved 
French  Very  Rich 


Average 
yield. 


Tons  Lbs. 

14  1,116 
13  1,834 


Yield  in 
1907. 


Tons  Lbs. 

13      400 
11  1,364 


J 
i 


Varieties  tested. 


(For  five  years.) 
Wanzleben 


Average 
yield. 


Tons  Lbs. 
13  1,626 


Yield  in 
1907. 


Tons  Lbn. 
11      704 


The  average  yield  in  1 907  of  t!ie  three  varieties  of  sugar  beets  on  the  Experimental 
Farm  at  Indian  Head,  Sask.,  was  12  tons,  156  lbs.  per  acre. 
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SPRING  WHEAT. 

The  bpring  wheat  plots,  also  the  plots  of  durum  wheat  and  of  enuner  and  spelt  at 
tlio  Experimental  Farm  at  Agassiz  were  bo  much  injured  by  the  wheat  midge  Diploeis 
tritici  as  to  make  the  tests  for  1906  as  to  the  relative  productiveness  of  the  varieties  of 
no  value.  In  1907  with  the  object  of  getting  rid  of  this  insect  the  plots  of  wheat  were 
discontinued.  Under  the  circumstances  it  is  thought  best  to  give  here  the  average 
yielda  on  the  plots  for  the  five  years  ending  1905. 


B 


Varietira  tested. 


(For  five  years  ending  1906.) 


1  Stanley* 

2  Colorado 

3 1  White  Russian, 

4!KedFife  

f>  White  Fife.... 
ClPretitcn* 


Averaj^e 
Yield. 


Bu. 

1 

Lbs. 

85 

14 

S4 

14 

83 

27 

83 

9 

32 

47 

82 

39 

/u 


8 

9 

10 

11 


Varieties  tested. 


Avenige 
Yield. 


(For  five  years  ending  1906.) 

Percy* . 

Red  Fern 

Huron* 

Herisson  Bearded 

Pringle's  Champlain , 


Bu.     Lbs. 


31 
30 
80 
30 

28 


53 
27 
26 

17 
52 


DURUM  OR  MACARONI  WHEAT. 


Varieties  tested. 


(For  5  years  ending  1905.) 


1  Roumanian 

2  Goose 


Average 
Yield. 


Bu.     Lbs. 

83    86 
32    60 


Average 
days 

matur- 
ing. 


Days. 

120 
115 


Varieties  tested. 


(For  2  years  ending  1906.) 


Mahmoudi 

Yellow  Ghamovka. 


Average 
Yield. 


Bu.     LbB. 

19    20 

18    .. 


Average 

days 
matur- 
ing. 


Days. 

117 
117 


EMMER  AND  SPELT. 

In  this  instance  the  yield  is  expressed  in  pounds  per  acre,  the  grain  being  of  course 
weighed  with  the  husk  adhering. 


8 
55 


Varieties  tested. 


(For  two  years  ending  1905. ) 


Common  F.mmer. 
White  Spelt 


Average 

Average 

days 

yield. 

matur- 

ing. 

Lbs. 

Days. 

1,880 

117 

1,775 

1 

117 

/5 


Varieties  tested. 


(For  two  years  endmg  190G.) 


3. Red  Emmer. 
4  Red  Spelt  . . 


Average 
yield. 


Lbs. 

1,660 
1,695 


Average 
days 

matur- 
ing. 


Days. 


117 
117 
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TWO-ROWED   BARLET. 


s 

B 


Varieties  tested. 


(For  five  years.) 

Standwell. 

Sidney*....: 

Dunham* 

Canadian  Thorpe. . 

Beaver* 

French  Chevalier . . 
Danish  Chevalier. . 
Invincible 


Average 
yield. 


Average 
days 
matur- 
ing. 


Bu .  Lbs. 


OCliflford* 


53 
52 
52 
51 
51 
50 
50 
49 
47 


24 

24 

2 

38 
18 
28 
24 
20 
24 


Days. 

Ill 
111 
109 
109 
110 
111 
111 
110 
106 


Yield 

in 
1907. 


Bu .  Lbs. 

57  24 

52  24 
66  12 
48  36 
42  34 

41  32 

53  16 
48  16 

42  44 


a 

a 


10 

11 

12 


Varieties  tented. 


(For  five  yean.) 

Gordon* 

Jarvis* 

Logan*  


Average 
yield. 


Bu.Lbe. 


(For less  than  5  years.) 

Swedish  Chevalier  (3 
years) 


47 
44 
44 


12 
20 
16 


45    87 


Average 
days 
matur- 
ing. 


Yield 

in 
1907. 


Days.    Bu.Lbs. 

108 
110 


109 


108 


47  24 
40  48 
39    28 


42    24 


The  average  crop  in  1907  of  the  thirteen  varieticjs  of  two-rowed  barley  on  the  Ex- 
perimental Farm  at  Agassiz,  B.C.,  was  47  bushels  13  lbs.  per  acre. 


PEAS. 

Twenty  varieties  of  peas  were  grown  at  Agassiz  in  1907.  These  plots  were  sown 
on  April  18th  the  quantity  of  seed  sown  varying  from  two  to  three  bushels  per  acre 
depending  on  the  size  of  the  pea,  of  the  smaller  sized  peas  two  bushels  are  usually  suf- 
ficient while  the  larger  sorts  require  three  bushels. 


u 


Varieties  tested. 


l! 
2 
.SI 

8 

y 

10 


(For  five  years.) 

Early  Britain 

White  Marrowfat . . 

English  Cirey 

Chancellor 

Arthur* 

(iolden  Vine 

Wisctinsin  Biuo  ... 

Victoria*    . 

Mackav* 

Nelson* 


Averajre 
Yield. 


Bu.  Lbs. 

45  6 

43  44 

42  4 

41  12 

39  58 

89  38 

38  56 

38  52 

:«  40 

38  36 


A.vera^e 
days 

matur 
ing. 


Days. 

110 
117 
114 
116 
116 
115 
114 
118 
116 
116 


I 


Yield 

in 
1907. 


Bu.  Lbs. 

47  10 
42  10 
41  20 
52  .. 
46  50 

48  .. 
46  40 
36  .. 
40  .. 
50  . 


a 


11 

12 
13 
14 
15 
16 
17 
18 
19 


Varieties  tested. 


(For  five  years.) 

Prince* 

Gregory* 

Archer* 

Prince  Albert 

Black  eye  Marrowfat. 

Picton* 

Daniel  O'Boarke .   . . , 

Paragon* 

Agnes* 


20i Prussian  Blue. 


Average 

Yield. 

BiLLba. 

38 

22 

37 

38 

37 

16 

37 

16 

36 

60 

36 

36 

36 

14 

36 

•     m 

35 

40 

33 

26 

Average 

days 

matur- 

ing. 

Days. 

118 
114 
116 
116 
117 
118 
110 
119 
118 
113 


Yield 

in 
1907. 


Bo.  Lbs. 

(43  40 

43  .. 
47  20 
40  40 
46  20 

42  .. 

«74  .  . 

44  .. 

43  20 
36  20 


The  average  crop  in   1 907  of  the  twenty  varieties  of  peas  on  the  Experimental 
Farm  at  Agassiz,  B.C.,  was  43  bushels  33  lbs.  per  acre. 


INDIAN  CORN. 

Eighteen  varieties  of  Indian  corn  were  tested  at  Agassiz  in  1907.  Two  varieties 
tested  at  the  other  Experimental  Farms,  Early  Leaming  ami  Early  lx>ngfellow  did  not 
reach  Agassiz  in  time  for  sowing.  The  seed  was  sown  in  rows  about  three  feet  apart^ 
and  the  plants  thinned  out  to  6  to  8  inches  in  the  rows. 
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The  seed  was  sown  on  May  25th,  and  the  crop  was  cut  green  for  ensilage  on  October 
12th.  This  crop  needs  frequent  cultivation  throughout  the  summer  to  produce  the  best 
results. 


£ 

a 
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Varieties  tested. 


(For  five  years.) 

Pride  of  the  North 

Giant  Prolific  Ensilage. 

Superior  Fodder 

Red  Cob  Ensilage 

Compton*8  Early 

Mammoth  Cuban 

Salzer's  All  Gold 

Champion  White  Pearl 
Early  Butler 


Average 
yield. 


Tons.   lbs. 

21  1,492 

19  1,100 

19  919 

19  698 

19  539 

IS  564 

17  1,842 

17  628 

1«  1,880 


Yield  in 
1907. 


Tons.  lbs. 


16 
17 
14 
11 


780 
100 
820 
330 
17  1,200 
11  1,210 
11  1,320 
17  320 
11  1,760 


a 


Varieties  tested. 


(For  five  years.) 

10  White  Cap  Yellow  Dent. . 

11  Angel  of  Midnight 

12  Eureka 

IS'Early  Mastodon 

14!  King  Philip 


15 
16 
17 
18 


North  Dakota  White.. 
Cloud*s  Early  YeUow. 

Longfellow. 

Selected  LeErniing 


Average 

yield. 

Tons.   lbs. 

16 

1,704 

16 

1,110 

16 

952 

16 

470 

16 

1,020 

16 

756 

14 

1,904 

14 

1,502 

13 

928 

Yield  in 
1907. 


Tons.   lbs. 


15 
14 
22 
16 
16 
11 
18 
13 
14 


580 

600 

2U0 

1,020 

1,0(jO 

440 

1,620 

1,280 

1,480 


The  average  crop  in  1907  of  the  ei<yhteen  varieties  of  Tndian  corn  tested  on  the 
Experimental  Farm  at  Agassiz,  was  15  tons  114  lbs.  per  acre. 


TURNIPS. 

Twelve  varieties  of  field  turnips  were  tested  at  Agas'iiz  in  1907.  The  seed  was 
sown  in  drills  two  and  a  half  feet  apart  and  the  young  plants  were  thinned  out  to  about 
10  to  12  inches  apart  in  the  rows.  The  seed  was  sown  on  May  17th,  and  the  roots 
were  pulled  on  November  7th. 


2 

a 
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Varieties  test-od. 


(For  five  years.) 


l' Perfection  Swede 

2|  Hale  wood's  Bronze  Top.. 

3  Carter's  Elephant 

4  Bang-holm  Selected 

5  Skirvings 

6.6ood  Luck 


Avera^ 

Yield  in 

yield. 

1907. 

Tons.  Lbs. 

To^s.  Lbs. 

26      461 

14      776 

23  1,809 

13  1,984 

25  1,579 

16  1,614 

24  1,666 

17      384 

24      708 

14  1,172 

24      22G 

13  1,324 

u 

3 


(For  five  years. ) 


7  Jambo. 

8  Hall's  Westbury. 
U I  Magnum  Bonum, 

lOIKangaroo 

11 1  Mammoth  Clyde. 
12  Hartley's  Bronze. 


Tons.  Lbs. 


24 
23 
23 


193 
596 
398 


23  253 
22  946 
21  1,247 


Yield  in 
1907. 


Tons.  Lbs. 

18  1,752 

15  1,680 

15  360 

15  1,416 
17  1,772 

16  76 


The  average  yield  in  1907  of  the  twelve  varieties  of  turnips  tested  on  the  Exjxjri- 
mental  Farm  at  Agassiz,  B.  C,  was  15  tons  1,5 2G  lbs.  per  acre. 
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MANGELS. 

Ten  varieties  of  mangels  were  tested  at  Agassiz  in  1 907.  The  seed  was  sown  in 
drills  two  feet  apart  and  the  young  plants  were  thinned  out  to  10  to  12  inches  apart  in 
the  rows.     The  seed  was  sown  May  Ist,  and  the  roots  were  pulled  November  7th. 


a 


Varieties  testeJ. 


(For  five  years.) 

Half  Sugar  White 

Yellow  Intermediate 

Giant  Yellow  Globe. 

Selected  Yellow  GlobR 

Giant  Yellow  Intermediate. 
Prize  Manim.  Long  Red . . . 
Gate  Post 


Average 
yield. 

Yield  in 
1907. 

Number. 

Tons.  Lbs. 

Tons.  Lbs. 

23  1,791 
22  1,515 
22  1,115 
22      524 

25      160 
13      400 
15  1,284 
18      060 

21  1,225 
19  1,809 
19  1,503 

22  1,352 
18  1,356 
10  1,336 

Varieties  tested. 


(For  less  than  five  years.) 

Perfection  Mammoth  Long 
Red  (lyear) 

Crimson  Champion  (L  year). 

Mammoth  Red  Intermedi- 
ate (1  year) 


Averoige 
yield. 


Tons.  Lbe. 


Yield  in 
1907. 


Tons.  Lbs^ 


23 
14 


520 
512 


23 
14 


520 
612 


12  1,212     12  1,212 


The  average  yield  in  1907  of  the  ten  varieties  of  mangels  on  the  Experimental 
Farm  at  Agassiz,  B.  C,  was  18  tons  709  lbs.  per  acre. 


CARROTS. 

Six  varieties  of  field  carrots  were  tested  at  Agassiz  in  1907.  The  seed  was  sown  in 
drills  two  feet  apart,  and  the  young  plants  were  thinned  out  to  about  four  or  five  inches 
apart  in  the  rows.  The  seed  was  sown  on  May  Ist,  and  the  roots  were  pulled  on 
November  7  th. 


(For  five  years.) 

(riant  White  Vosges  . . 

2  Ontario  Champion 

3  Improved  Short  White. . 


Average 

yield. 


Tons.  Lbs. 

20  681 
2r)  1,209 
25      396 


Yield  in 
1907. 


Tons.  Lbs. 

36  1,524 
39  1,936 
30  1,614 


B 


Varieties  tested. 


(For  five  years.) 


4  Mam.  White  Intermediate. 

5]  White  Belgian 

6|Half  Long  Chantenay 


Average 
yield. 


Tons.  Lbs. 

24  1,894 
23  1,73^ 
19      727 


Yield  in 
1907. 


Toes.  Lbs. 

23  590 
31  8:^2 
2i  1,500 


The  average  yield  in  1907  oi  the  six  varieties  of  carrots  on  the  Experimental  Farm 
at  Agassiz,  B.  C,  was  31  tons  339  lbs.  per  acre. 
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EZPEEIMENTAL  FAEM,  LAGOMBE,  ALBERTA. 

The  site  for  an  Experimental  Farm  for  Northern  Alberta  at  Lacombe,  was  chosen 
List  year,  but  possession  of  the  land  was  not  obtained  early  enough  in  the  season  to 
I)ermit  of  a  complete  seiies  of  tidal  plots  being  provided  for,  such  as  are  sown  from  year 
to  year  at  the  older  established  experimental  farms.  No  time  however  was  lost  in 
securing  and  forwarding «uch  material  as  could  be  procured  so  as  to  make  thfi  series  of 
plots  as  complete  as  was  practicable.  This  being  the  first  year  that  these  trial  plots 
have  been  sown  at  Lacombe,  the  results  of  1907  only  can  be  given. 

The  season  was  unfavourable,  the  spring  cold  and  backward  and  the  summer  short. 
Frost  occurred  on  the  nights  of  August  10th  and  21st,  which  injured  the  com  so  that 
it  shrivelled  up  and  was  ploughed  under.  The  plots  of  peas  also  were  badly  injured  so 
that  their  yields  could  not  l>e  determined.  All  varieties  of  wheat  were  more  or  less 
frosted  and  the  later  sorls  were  deficient  in  weight  and  low  in  vitality.  Nevertheless 
the  fourteen  varieties  under  trial  gave  an  average  yield  of  21  bush.  51  lbs.  per  acre. 

Oats  gave  a  good  crop,  the  average  yield  of  the  thirty-one  sorts  tested  was  86  bush. 
3 libs,  per  acre  and  eight  of  these  were  above  the  standard  in  weight. 

The  15  varieties  of  six-rowed  barley  averaged  -57  bush.  26  lbs.  per  acre  and  the  13 
varieties  of  two-rowed  barley  averaged  39  bush.  39  lbs.  per  acre.  The  field  roots  also 
did  well.  Fifteen  varieties  of  turnips  averaged  18  tons  642  lbs.  per  acre.  Ten  sorts  of 
mangels  25  tons  799  lbs.,  six  of  carrots,  16  tons  1,479  lbs.  and  three  of  sugar  beets  16 
tons  1,264  lbs.  per  acre.  Only  1 4  varieties  of  potatoes  were  tried  and  these  were  planted 
unusually  late.  They  also  suffered  somewhat  from  frost,  but  their  average  yield  was 
152  bush.  58' lbs.  per  acre.  In  such  an  unusual  season  when  some  varieties  failed  to 
ripen  completely  it  was  impossible  to  determine  accurately  in  every  case  the  number 
of  days  from  sowing  to  ripening  hence  this  item  of  information  is  here  omitted. 

The  plots  of  grain  were  one  sixtieth  of  an  acre  each.  The  yield  per  acre  of  the 
field  roots  has  been  calculated  from  the  crop  obtained  from  two  rows  each  66  feet  long. 

SPRING  WHEAT. 

Fourteen  varieties  of  spring  wheat  (exclusive  of  the  durum  wheats)  have  been  grown 
at  the  Lacombe  Experimental  Farm  in  1907.  The  wheat  was  sown  on  May  1st,  the 
seed  being  used  at  the  rate  of  about  one  and  one-half  bushels  per  acre. 


a 


Varieties  tested. 


(For  one  year.) 


]  Percy* 

2'Bi8lK)p* 

3  Stanley* 

4  Preston* .     .   . . 

5  Colorado 

6  Downy  Riga*  . , 

7  White  Ku-isian , 


Percent- 
age of 

germin- 
ation. 


67 
76 
60 
65 
60 
71 
34 


S 


Varieties  tested. 


(For  one  year.) 


8  Hungarian  White  . . 

9  Pi  ingle's  Cham  plain 

10  Huron* 

11  Herisson  Bearded 

12  Red  Fern 

!13  White  Fife.   .    .. 

14, Red  Fife 


Yield 

Weight 

in 

per 

1907. 

bushel. 

Bu.Lbs. 

Lbs. 

20     .. 

47 

i  18     .. 

46 

17    30 

47 

17    .. 

48i 

15     .. 

42 

13    .. 

374 
38i 

9    .. 

Percent 
age  of 
germin- 
ation. 


42 
51 
87 
47 
15 
9 
9 


The  average  crop  in  1907  of  the  fourteen  varieties  of  wheat  on  the  Experimental 
Farm  at  Lacombe,  Alta.,  was  21  bushels  61  lbs.  per  acre. 
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Experimental  Farm,  Lacombe,  Alberta. 
DURUM  OR  MACARONI  WHEAT. 

While  the  durum  wheats  average  usually  heavier  crops  in  the  Canadian  Northwest 
than  they  do  in  Eastern  Canada,  they  are  very  unpopular  with  millers.  Fawners  who 
grow  any  of  these  varieties  should  exercise  great  care  to  prevent  them  from  becoming 
mixed  with  the  standard  sorts,  and  should  only  grow  such  quantities  as  they  require 
for  feed,  or  to  meet  special  demands. 

Four  varieties  of  durum  wheat  were  grown  on  the  Experimental  Farm  at  Lacombe. 
The  seed  was  sown  on  May  1st  at  the  rate  of  about  105  lbs.  per  acre. 


c 
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Varieties  tested. 


(For  one  year.) 

Yellow  Ghamovka 
Goose 


Yield 

in 
1907. 


Bu .  Lbs. 


Weight 

per 
bushel. 


Percent- 
age of 

germin- 
ation. 


24 
23 


Lbs. 
45 


3 

51 


u 

i 


Varieties  tested. 


(For  one  year.) 


Roumanian 
Mahmoudi . 


Yield 

Weight 

in 
1907. 

bushel. 

Bu.Lbs. 

Lbs. 

20     .. 
20     .. 

45} 
40 

Percent- 
age of 
germin- 
atiun. 


SI 

24 


The  average  crop  in  1907  of  the  four  varieties  of  durum  wheat  on  the  Experimental 
Farm  at  Lacombe,  Alta.,  was  21  bushels  45  lbs.  per  acre. 


EMMER  AND  SPELT. 

Two  varieties  of  emmer  and  two  of  spelt  were  tested  at  Lacombe.  The  seed  was 
sown  on  May  1st,  at  the  rate  of  about  120  lbs.  per  acre.  Common  emmer  is  the  grain 
sometimes  referred  to  under  the  incorrect  name  of  "  Speltz.*' 


u 


Varieties  tested. 


(For  one  year.) 
Common  Emmer 


EledSr)elt ;     1,020 


Yield 

m 

-g 

1907. 

3 

;?; 

Lbs. 

1,2*  »0 

3 

1,020 

4 

Varieties  tested. 


(For  one  year.) 


White  Spelt, 
Red  Emmer  , 


Yield 

in 
1907. 


Lbs. 


840 
540 


The  average  crop  in  1907  of  the  four  varieties  of  Emmer  and  Spelt  on  the  Experi- 
mental Farm  at  Lacombe,  Alta,  was  900  lbs.  per  acre. 
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OAiMOTA. 


Six  Tarletyies  of  field  carrots  were  tested  at  Lacombe  in  ISOT.  The  seed  was  sown 
in  drilk  two  feet  apart  and  t^e  young  plants  werto  tWaned  out  to  aboat  4  or  6  inokes 
apart  in  the  rows.  The  seed  was  sown  on  May  29tli,  and  the  roots  were  polled  on 
October  22nd. 


■■X    ■■ 


i 

B 

;2« 


Varieties  tested. 


(For  one  year.) 


lmptV99d  Short  White. 

Ontatfto  Chaoopioh 

Gumt  White  Vc 


OBgea. 


Yield 

in 
1907. 


Toiu.  Lbs. 

26  744 
16  680 
16  680 


J 

a 


4 
5 


Yarialiei  leiled. 


(Foronejettr.) 


Half  Long  ChantenaT 

White  B3man 

Mamm.  Wnite  Intermediate. 


Yield 

in 
1907- 


Tons.IAM. 

14  1,568 

14 

IS 


The  average  yield  in  1907  of  the  six  yarieties  of  carrots  on  the  Experimental  Farm 
at  Lacombe,  Alta.,  was  16  tons  1,479  lbs.  per  acre. 


SUGAR  BEETS. 

Three  yarietiea  of  sugar  beets  were  tested  at  Lacombe  in  1907.  The  seed  was 
sown  in  drills  two  feet  apart  and  the  yoang  plants  thinned  ont  to  about  4  or  5  inches 
apart  in  the  rows.     The  seed  was  sown  on  May  29th,  and  the  roots  were  dug  on  October 

21st 


H     ■  r 


% 

a 


Yarieties  tested. 


(For  one  year.) 


Wandeben 

2|Freneh  Yery  Rich 


Yield 

in 
1907. 


Tom.  Lba. 


18 

15  1,680 


i 


teeted. 


(For  one  year.) 
Yilawrin'i  Lnproved 


Yield 

in 
1907. 


Ton8«  Lbi. 
16  1,153 


The  average  crop  in  1907  of  the  three  yarieties  of  sugar  beets  on  ihe  Experimental 
Farm  at  Lacombe  Alta.  was  16  tons  1,264  lbs.  per  acre. 


POTATOES. 

Fourteen  varieties  only  of  potatoes  were  grown  at  Lacombe  in  1907.     For  planting, 
the  potatoes  were  cut  into  pieces  with  two  or  three  eyes  in  each  and  these  pieces  were 
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TWO  ROWED   BARLBT. 


i 

B 

9 


V«ri«iiM  tostocL 


(For  on*  year.) 

ord^ 

1(01  ChoTalier. . . . . 

Tborp6. .... 

Duflft^m* 

Logan*. 

Stondw^ 


Yield 

in 
1,907. 


Bu.  Lbs. 


50 
Hi 
45 
45 
43 
42 
40 


12 


3G 
24 


Weight 

per 
bushel. 


Lbs. 


Per- 

oentage 

of 
germi- 
nation. 


95 

77 
91 
58 
89 
02 
70 


^. 


8 

0 

10 


12 


Varieties  teetadl. 


(For  one  year.) 

Sidney* 

Invincible 

Beaver* 


lllDani«b  Chevalier. 


Jarvie*. 

Swedish  Chevalier.. . 


Yield 

Weight 

m 

per 

1907. 

bushel. 

Bu.  Lbs. 

Lbs. 

88    16 

46 

37    24 

421 

36    42 

46 

32    24 

42 

31    12 

46 

28    36 

36i 

Fer- 


of 
germi- 
nation. 


95 
72 

es 


90 

71 


The  average  crop  in  1907  of  the  thirteen  varieties  of  two-rowed  barley  on  the  Experi- 
mental Farm  at  Lacombe,  Alta.,  was  39  bus.,  39  lbs.  per  acre. 

TURNIPS. 

Twelve  varieties  of  field  turnips  were  tested  at  Lacombe  in  1907.  The  seed  was 
sown  in  drills  two  feet  apart,  and  the  yoting  plante  were  thinned  out  to  about  10  to  12 
inches  apart  in  the  rows.  The  seed  was  sown  on  June  10th  and  the  roots  were  pulled 
on  Octeber  1^3rd. 


*; 
£ 

a 


:e 


Varieties  tested. 


(For  one  year  only.) 

Hartley's  Bronze  Top 

Good  Luck . . 

Kangaroo 


4J3jdrving8 

6  Blamroo^b  Clyde. 
srSall'sWestbury. 


as 


Tons.  Lbs. 

26 

apo 

22 

1.408 

22 

1,408 

22 

S52 

22 

352 

20 

1,184 

7 

8 

9 

10 

11 

12 


Vamtiet  tested. 


(For  one  year  only.) 

Jumbo 

Halewood's  Bronze  Top 

Perfection  Swede 

Bangholm  Selected 

Magnum  Bonum 

Carter't)  Elephant 


Yield  in 
1907. 


Tons.  Lbs. 


19 
17 
14 
U 
U 


16 

848 

1,024 

282 

16 

64 


The  average  crop  in  1907  of  the  fifteen  varieties  of  turnips  on  the  Experimental 
Farm  at  Lacombe,  Alta.,  was  18  tons  642  lbs.  per  acre. 

MANGELS. 

Ten  varieties  of  mansels  were  tested  at  Lacombe  in  1907.  The  seed  was  sown  in 
drills  two  feet  apart  and  the  young  plants  were  thinned  out  to  10  to  12  inches  apart  in 
the  rows.     The  seed  was  sown  on  May  29th,  and  the  roots  were  pulled  on  October  2l6t 


1 


1 

t 
3 

4 


Varieties  tested. 


(For  one  year.) 

Giant  Yellow  Intermediate, 

Giant  Yellow  Globe 

Half  Suffar  White 

Yellow  Intermediat«i 

5iGatePost 


YioMin 
1307. 


Tons.  Lbe. 


32 
28 

28 
28 
28 


1,528 
1,552 
1,552 
1,024 
1,024 


£ 


6 

7 

8 

9 

10 


Varieties  tested. 


(For  one  year.) 

Mammoth  Red  Intermediate 

Selected  Yellow  Globe 

Prize  Mammoth  Long  Red 

Crimson  Champi(m  

Perfection  Mammoth  Long  Red . . . 


Yield  in 
1^. 


Tons.  Lbs. 

1,936 
1,408 
1^184 
1,184 
19  1,600 


The  average  yield  in  1907  of  the  ten  varieties  of  mangels  on  the  Experimental 
Farm  at  Lacombe,  Alta.,  was  25  tons  799  lbs.  per  acre. 
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To  the  Honourable 

The  Minister  of  Agriculture. 

Sir, — ^I  have  the  honour  to  submit  for  your  approval  Bulletin  No.  69  of  the 
Experimental  Farm  series,  prepared  by  myself.  In  this  bulletin  the  subject  of  flax 
is  discussed,  its  cultivation  both  for  seed  and  flbre,  and  informatioh  given  as  to  the 
preparation  of  the  land  and  the  general  treatment  of  this  crop. 

In  view  of  the  growing  imx)ortanoe  of  the  flax  crop  in  Canada  it  seems  desirable 
that  our  farmers  should  be  placed  in  possession  of  such  facts  as  may  be  helpful  to 
them  in  this  branch  of  agricultural  industry. 

I  have  the  honour  to  be, 

Your  obedient  servant, 

WM.  SAUNDERS, 

Director  Experimental  Farms. 
Ottawa,  April  3, 1908. 
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By  Wm.  Saundbes,  O.M.Q.,  LL.D.,  P.R.S.O.,  P.L.8. 
Director  of  Experimental  Farms. 

The  cultivation  of  flax  aifd  the  manufacture  of  its  fibre  date  back  to  a  very 
remote  period.  The  great  value  of  this  plant  has  been  known  and  appreciated 
for  probably  five  thousand  years  past.  The  fact  that  the  Egyptian  mummies  were 
wrapped  in  linen,  shows  that  the  use  of  the  fibre  of  flax  is  very  ancient.  It  was  an 
old  and  well  established  industry  in  Egypt  at  the  dawn  of  the  Christian  era.  Some 
3000  years  ago  the  Phoenicians  devoted  much  attention  to  the  cultivation  of  this 
plant,  and  subsequently  the  Greeks  and  Romans  made  the  working  of  flax  fibre  a  part 
of  the  household  duties. 

This  fibre,  next  to  cotton,  is  the  most  valuable  and  universally  employed  textile  in 
the  whole  range  of  vegetable  fibres,  and  the  plant  can  be  grown  in  nearly  every  part 
of  the  world  where  the  climate  is  temperate.  It  is  cultivated  to  a  considerable  extent 
in  Qreat  Britain,  Ireland,  Sweden,  Denmark,  Holland,  Belgium,  France,  Russia, 
Qermany,  Austria,  Spain  and  Portugal.  It  is  also  grown  over  a  large  area  in  North 
America,  and  to  some  extent  in  portions  of  South  America,  notably  in  Argentina, 
where  it  is  cultivated  chiefly  for  its  seed.  It  is  still  grown  in  Egypt,  also  in  Algeria  and 
Natal.  Japan  has  entered  on  flax  .cultivation  commercially,  so  also  have  the  Australian 
colonies,  where  there  is  said  to  be  a  wide  range  of  soil  and  climate  favourable  to  its 
growth.  In  India  also  there  are  large  areas  devoted  to  the  cultivation  of  the  flax 
plant,  but  in  that  country  it  is  grown  chiefly  for  its  seed. 

CULTIVATION  OF  FLAX  IN  AMERICA. 

Flax  was  brought  to  America  by  the  early  colonists,  and  the  working  of  flax  flbre 
W€is  one  of  the  earliest  colonial  industries,  which  was  encouraged  on  every  hand. 
Within  the  past  hundred  years  it  is  said  to  have  been  a  prevailing  custom  among 
farmers  in  the  Eastern  States  to  grrow  flax  and  to  have  it  retted,  scutched,  hackled 
and  spun  by  members  of  their  household.  A  similar  custom  still  prevails  among  some 
of  the  thrifty  wives  and  daughters  of  the  French-Canadian  farmers  in  the  rural 
districts  of  Quebec. 

THE  FLAX  PLANT. 

The  flax  plant  of  commerce  received  from  the  great  botanist  linneus  the  name 
of  Linum  mitatissimum.  From  the  generic  name  Linum  the  words  linen,  lint  and 
linseed  are  derived,  while  the  speciflc  name  usitatiseimum,  which  means  '  most  useful,' 
was  given  to  it  in  consideration  of  the  service  it  has  rendered  the  human  family  in 
supplying  material  for  clothing. 

Flax  is  an  annual  plant  which  grows  from  20  to  40  inches  in  height  or  sometimes 
higher.  The  stem  branches  more  or  less,  the  number  of  branches  depending  largely 
on  the  quantity  of  seed  sown  and  the  relative  closeness  of  the  plants.  The  flower, 
when  fully  expanded,  measures  nearly  an  inch  in  diameter,  and  is  usually  of  a  purplish 
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blue  colour,  but  varieties  of  the  plant  occur  where  the  flowers  are  pink,  flesh  colour^ 
or  white.  The  plants  bloom  very  freely,  but  the  flowers  are  very  fujritive,  opening 
but  once.  Early  in  the  morning  when  the  flax  is  in  flower  the  plot  or  field  will  be  a 
mass  of  blue  bloom,  but  before  the  day  is  far  spent  the  flowers  will  have  mostly 
withered  and  dropped.  Each  seed  pod  or  boll  has  ten  cells  or  divisions,  each  of  which 
contains  a  single  seed. 

The  seeds  are  flat,  oval  in  form,  of  a  dark  brown  colour,  with  a  smooth  polished 
surface.  The  outer  portion  of  the  seeds  contain  a  mucilaginous  material  which 
dissolves  freely  in  hot  water,  while  the  interior  is  very  oily.  When  the  seed  is  steei)ed 
for  a  time  in  hot  water  a  mucilaginous  beve|;;age  is  made,  known  as  flax  seed  tea,  which 
is  used  as  a  soothing  drink  in  some  forms  of  inflammatory  disease.  The  seed  is  said 
to  contain  about  15  per  cent  of  mucilage  and  to  yield  from  22  to  27  per  cent  of  oil, 
which  is  known  in  commerce  as  linseed  oil  and  is  largely  used  in  the  manufacture 
of  paints.  To  obtain  the  oil  the  seed  is  ground  and  heated  by  steam  and  while  hot  is 
subjected  to  strong  hydraulic  pressure,  when  the  oil  flows  freely  from  the  pressed 
material.  The  cake  left  after  the  oil  is  extracted  is  known  as  oil  cake,  which  when 
ground  is  much  used  as  a  food  for  cattle. 

The  fibre  is  that  which  gives  to  flax  its  greatest  value.  On  cutting  through  a 
stem  of  this  plant,  the  centre  is  found  to  be  occupied  by  pith  surrounding  which  is  a 
layer  of  ordinary  woody  fibres,  and  outside  of  these  is  the  inner  bark  which  is  formed 
of  very  long  and  remarkably  tough  fibres,  the  whole  being  covered  by  a  skin  or 
epidermis.  The  value  of  the  plant  depends  on  the  abundance,  length  and  quality  of 
the  fibre,  and  these  characteristics  can  only  be  obtained  where  flax  is  grown  in  a 
suitable  climate.  The  fibre  of  flax  is  very  tough  and  is  well  adapted  for  spinning,  and 
as  compared  with  cotton,  wool  or  silk  is  a  good  conductor  of  heat,  linen  clothing 
being  proverbially  cool. 

GROWINa   FLAX    FOR  ITS    FIBRE   IK   OANADA. 

The  cultivation  of  flax  mainly  for  its  fibre  has  been  carried  on  in  some  parts  of 
western  Ontario  for  many  years,  the  yield  of  seed  under  such  circumstances  being  a 
secondary  consideration.  To  grow  fiax  successfully  for  fibre,  a  moist  climate  is  said 
to  be  necessary,  and  in  seasons  when  the  rainfall  is  deficient  the  fibre  produced  is 
smaller  in  quantity  and  inferior  in  quality.  The  quantity  of  seed  used  in  western 
Ontario  when  sowing  flax  for  fibre  is  said  to  be  about  80  lbs.  i>er  acre,  which  is 
sufficient  to  produce  a  thick  growth,  with  the  plants  sufficiently  close  to  give  long  and 
straight  straw,  which  generally  yields  fibre  of  good  quality.  The  seed  is  usually  sown 
in  Ontario  during  the  last  week  of  April  or  early  in  May,  commonly  by  a  broadcast 
machine  or  otherwise  by  hand,  and  the  seed  is  covered  by  a  light  harrowing.  Where 
flax  is  grown  for  its  flbre  it  is  always  pulled  in  harvesting,  as  a  longer  fibre  and  a 
larger  quantity  can  be  obtained  by  this  method.  In  some  localities  men  are  employed 
in  pulling,  while  in  others  the  larger  part  of  this  work  is  done  by  women  and  children. 
The  pulling  is  done  before  the  seed  capsules  are  quite  ripe,  when  they  are  just  beginning 
to  change  from  a  green  to  a  pale  brown  colour.  As  the  crop  is  pulled  it  iB  tied  in 
bundles  or  small  sheaves  which  are  placed  for  a  time  in  stocks  in  the  field,  and  when 
dry  it  is  drawn  to  the  storehouses.  It  is  threshed  by  the  use  of  a  special  machine 
which  separates  the  seed  without  injuring  the  fibre  in  the  straw  and  the  straw  is 
subsequently  retted  and  scutched  and  the  fibre  thus  prepared  for  market. 

RETTING. 

In  retting  or  rotting  as  usually  practised  the  dried  flax  is  placed  in  ponds  or  dams 
of  soft  water,  the  water  being  about  four  feet  deep.  The  stalks  are  tied  in  bundles 
and  packed  roots  downwards  in  the  ponds  or  dams  until  they  are  quite  full.  Over 
the  top  of  the  upper  layer  is  placed  a  covering  of  straw  and  on  this  sufficiently  weighty 


substanees  are  laid  to  keep  the  flax  submerged.  Fermentation  soon  begins  with  the 
evolution  of  gases  and  the  decay  of  the  soft  vegetable  tissue  sometimes  proceeds  quite 
rapidly.  After  a  few  days  the  fermentation  subsides  and  usually  in  from  ten  to 
fourteen  days  the  process  is  complete.  The  time  required  iof  this  operation  varies 
with  the  temperature,  but  when  it  is  found  that  the  fibre  when  handled  separates  readily 
from  the  softened  woody  tissue,  the  small  bundles  are  removed  from  the  water  and 
spread  evenly  over  a  grassy  meadow.  After  being  so  exposed  for  about  a  fortnight 
advantage  is  taken  of  the  first  fine  dry  weather  to  gather  up  the  flax,  which  is  now 
ready  for  the  next  operation. 

Various  modifications  of  this  process  of  retting  have  been  prox>08ed  and  put  in 
practice,  some  involving  the  heating  of  the  water,  others  the  addition  of  various 
chemicals,  all  looking  to  the  hastening  of  the  process  without  injuring  the  material. 

SOUTOHINO. 

This  is  the  process  by  which  the  fibre  is  freed  from  the  woody  material  still 
adhering  to  it  after  retting,  and  thus  rendering  it  fit  for  the  market.  Various  machines 
have  been  devised  for  this  purpose,  driven  either  by  water  or  by  steam  x>ower.  These, 
scutching  mills  are  made  and  run  with  the  object  of  producing  the  largest  proportion 
of  long  clean  fibre  with  the  smallest  amount  of  waste. 

In  Bulletin  11  of  the  Census  of  1906,  covering  the  manufactures  of  Canada,  the 
following  particulars  relating  to  the  production  of  dressed  flax  in  this  country  are 
given : — 

Number  of  establishments  in  which  dressed  flax  is  prepared  23  (22  of  these  are 
in  Ontario). 

Value  of  land,  buildings  and  plant $105,760 

Working  capital 116,000 

Total  wages  paid 144,396 

Value  of  product 241,932 

From  these  figures  it  will  be  seen  that  the  production  of  dressed  flax  cannot  be 
classed  among  the  important  industries  in  Canada. 

THE  GBOWING  OF  FLAX  FOB  SEED. 

The  growing  of  flax  for  its  seed  is  a  larger  industry  in  this  country.  In  the 
Census  of  Canada  for  1900  the  area  under  the  cultivation  of  flax  and  the  yields  of  seed 
in  the  several  provinces  are  given  for  1890  and  1900  as  follows : — 


Prince  Kdward  Island 

NovaSootia .. 

New  Brunswick 

Quebea 

Ontario 

Manitoba 

Saskatchewan  and  Alberta. 
Britisb  Columbia 


Totals  for  Canada. 


1890. 


Number 
of  acres. 


75 
88 

92 

2,878 

e,775 

6,089 

158 

91 


Number 

of  bushels  of 

seed. 


746 

410 

459 

29,476 

n,889 

84,588 

1,462 

364 


16,286 


188,844 


1900. 


Number 
of  acres. 


28 


67 

1,881 

6,888 

14,404 

827 

1 


28,086 


Number 

of  bushels  of 

seed. 


281 

58 

283 

19,309 

67,29 ; 

81,898 

3,113 

4 


172,242 
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These  figures  show  that  there  was  a  decrease  in  the  number  of  aeres  under  flax 
during  the  ten  years  from  1890  to  1900  in  all  the  eastern  proyinces  and  in  British 
Columbia,  whereas  in  Manitoba  there  was  a  considerable  increase,  and  a  alight  increase 
in  Saskatchewan  and  Alberta. 

The  recent  census  of  the  Northwest  provinces  in  1906  shows  remarkable  increases 
in  the  production  of  flax  seed  in  1905  and  1906,  especially  in  Saskatchewan;  con- 
siderable increases  also  are  shown  in  Alberta.  In  1905  there  was  a  lessened  acreage 
of  flax  in  Manitoba,  but  owing  to  a  heavier  crop  that  year  there  was  an  increase  in  the 
total  quantity  of  flax  seed  harvested.  In  1906  Manitoba  showed  an  increase  both  in 
area  and  yield,  and  in  the  Manitoba  crop  report  issued  December  14,  1907,  a  further 
advance  is  shown  with  this  crop: — 


1905. 

Totft]  yield  for  the  Northwest  Provinoen. 
DiTided  as  follows — 

Msnitoba 

Saskatchewan T 

Alberto 


1906. 

Total  yield  for  the  Northwest  Provinoes. 
Divided  as  follows — 

Manitoba 

Saskatchewan 

Alberta. , 


1907. 

From  Manitoba  Crop  Report,  Dec  14, 1907— 

Manitoba 

The  final  report  on  grain  crops  for  1907  published  by  the  GoTem- 

ment  of  the  province  of  Saskatchewan,  Feb.  20, 1906,  gives  the 

figures  for  1907  as  follows 


Number 
of  acres  of 

Flax. 


45,812 

9,206 

85,664 

943 


181,819 

16^601 

106,834 

6,484 


86,916 
125,029 


Number 

of  bushels  of 

seed. 


606,242 

110,041 

486,578 

11,623 


1,818,780 

227,796 

1,504,814 

86,170 


817,847 


1,864,716 


Yield 
per  acre. 


Bush.  Lba. 
13    27 

11  95 
13    64 

12  32 


18  79 

18  80 

18  82 

18  28 


12    25 


10    91 


The  provincial  report  for  Alberta  is  not  yet  received. 

Flax  seed,  as  already  stated,  is  chiefly  used  in  the  manufacture  of  linseed  oil. 
There  are  three  large  linseed  oil  mills  in  Montreal,  one  at  Baden,  Ontario,  and  one  at 
Winnipeg.  The  combined  capacity  of  these  mills  is  large  and  all  the  oil  they  manu- 
facture finds  a  market  in  the  Dominion.  The  demand  indeed  exceeds  the  supply,  and 
the  flax  seed  produced  in  Canada  has  to  be  supplemented  by  large  importations,  and 
considerable  quantities  of  linseed  oil  are  also  brought  in  from  other  countries.  The 
oil  cake  left  after  the  oil  is  expressed,  so  highly  esteemed  as  a  nouri^ing  food  for 
cattle,  is  partly  used  in  Canada  and  partly  exported  to  Qreat  Britain. 


CAN  THB  FLAX  STRAW  PRODUCED  IN  THE  NORTHWEST  PROVINCES  OF  CANADA  BE  PROFITABLY 

WORKED  FOR  ITS  FIBRE? 

In  1896  experiments  were  conducted  with  flax  at  the  several  Dominion  Experi- 
mental Farms  for  the  purpose  of  ascertaining  whether  flax  fibre  could  be  profitably 
produced  in  the  different  climates  of  Canada  where  these  experimental  farms  are 
located,  also  to  gain  further  information  as  to  the  quantity  of  seed  which  should  be 
sown  i)er  acre,  and  the  best  time  far  sowing. 

A  sufficient  quantity  of  seed  of  the  best  sort  obtainable — grown  one  year  in  this 
country  after  importation  from  Eussia — ^was  secured  from  J.  Livingston,  Esq.,  of 
Baden,  Ontario,  who  was  largely  interested  in  the  flax  industry  in  Canada,  being  a 
manufacturer  both  of  fibre  and  oil.  Each  experimental  farm  was  supplied  with  seed 
from  this  source.    Instructions  were,  sent  with  the  seed  to  select  enough  land  in  a 
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good  condition  of  tilth  and  as  uniform  in  character  as  possihle,  to  provide  for  eight 
^th  acre  plots.  Two  of  these  plots  were  to  be  sown  early  in  the  season  at  each  farm, 
and  two  on  the  same  day  each  week  following  for  four  sowings,  thus  making  the 
sowing  period  coyer  three  weeks.  The  quantity  of  seed  to  be'  used  at  each  sowing  was 
at  the  rate  of  40  lbs.  per  acre  for  one  of  the  plots,  and  80  lbs.  per  acre  for  the  other. 
Directions  were  also  given  that  when  the  flax  had  reached  that  degree  of  maturity  when 
about  one-third  of  the  seed  was  ripe,  the  flax  on  one  half  of  each  plot  was  to  be  pulled  and 
tied  in  small  bundles  and  when  cured  in  the  fleld  the  weight  of  the  straw  ascertained. 
On  the  other  half  of  each  plot  the  seed  was  to  be  allowed  to  ripen,  and  then  harvested 
and  threshed  to  find  out  the  yield.  Arrangements  were  also  made  for  packing  and 
forwarding  a  bale  of  50  lbs.  weight  of  the  pulled  flax  from  each  plot  to  Messrs.  J.  &  J. 
Livingston,  of  Baden,  Ontario,  to  be  retted  and  scutched  and  the  quantity  and  quality 
of  the  fibre  in  each  case  ascertained.  These  experiments  in  cultivation  were  conducted 
at  the  Central  Experimental  Farm  at  Ottawa,  and  at  the  Branch  Farms  at  Nappan, 
N.S.,  Brandon,  Man.,  Indian  Head,  Sask.,  and  at  Agassiz,  B.C. 

The  instructions  given  were  carefully  carried  out,  and  the  400  lbs.  of  pulled  and 
cured  flax  sent  to  Baden,  Ont.,  from  each  farm.  At  the  conclusion  of  the  test  the 
Messrs.  Livingston  reported  that  the  flax  grown  at  Nappan,  Ottawa  and  Agassiz  had 
produced  a  profitable  proportion  of  fibre  of  good  quality,  but  that  the  samples  grown 
at  Brandon  and  Indian  Head  had  given  but  a  small  yield  of  fibre,  which  was  of  ixoor 
quality.  Their  opinion  was  that  the  fibre  produced  from  the  flax  grown  on  these  two 
latter  farms  was  not  sufficient  to  pay  the  cost  of  working. 

PRODUCTION  OF  CUBED  FLAX  FOR  FmRE  AT  OTTAWA. 

m 
m 

The  heaviest  yield  of  pulled  flax  grown  at  Ottawa — 7,878  lbs.  per  acre — ^was 
gathered  from  a  plot  which  had  80  lbs.  of  seed  per  acre,  sown  on  May  7.  The  second 
heaviest  crop  was  also  had  from  a  plot  sowil  with  seed  at  the  rate  of  80  lbs.  per  acre, 
sown  on  May  14.  The  pulled  flax  in  this  instance  weighed  6,657  lbs.  per  acre.  The 
average  wei^t  of  pulled  straw  from  the  four  plots  sown  with  80  lbs.  of  seed  per  acre 
was  at  the  rate  of  6,379  lbs.  per  acre,  while  the  four  plots  sown  at  the  rate  of  40  lbs. 
per  acre  gave  an  average  of  6,616  lbs.  of  cured  flax  x>er  acre. 

AT  NAPPAN,  NOVA  SCOTU. 

The  heaviest  yield  of  pulled  flax  grown  at  Nappan — 8,200  lbs.  per  acre — ^was  from 
a  plot  sown  June  4,  with  40  lbs.  of  seed  per  acre,  and  the  second  heaviest,  6,000  lbs. 
per  acre,  from  one  sown  on  May  28,  with  80  lbs.  per  acre.  The  average  weight  of 
cured  straw  grown  from  the  plots  sown  with  80  lbs.  of  seed  per  acre  was  4,650  lbs.  per 
acre,  whereas  the  four  sown  with  40  lbs.  per  acre  gave  an  average  of  6,350  lbs.  per  acre. 

AT  BRANDON,  MANFTOBA. 

The  heaviest  yield  of  pulled  flax  grown  at  Brandon — 1,900  lbs.  per  acre — ^was 
from  a  plot  sown  on  May  23,  with  40  lbs.  of  seed  per  acre.  The  second  heaviest,  1,270 
lbs,  per  acre,  was  had  from  one  sown  June  6,  with  80  lbs.  of  seed  per  acre.  The 
average  weight  pulled  and  cured  from  the  plots  sown  with  80  lbs.  of  seed  per  acre 
was  1,237  lbs.  per  acre,  while  the  four  plots  sown  with  40  lbs.  of  seed  per  acre  gave  an 
average  crop  of  1,327  lbs.  per  acre. 

AT  INDIAN  HEAD,  SASKATCHEWAN. 

The  heaviest  weight  of  pulled  flax,  cured,  grown  at  Indian  Head — 4,240  lbs.  per 
acre— was  obtained  from  a  plot  sown  on  May  23,' with  80  lbs.  of  seed  per  acre.  The 
second  heaviest,  4,120  lbs.  per  acre,  was  from  a  plot  sown  May  30,  with  80  lbs.  of  seed 
per  acre.  The  average  weight  of  pulled  flax  cured  from  the  plots  sown  with  80  lbs. 
of  seed  per  acre  was  4,080  lbs.  per  acre,  while  the  ^^^^  1^^^^  ®^^"^  ^^^  40  lbs.  per  acre 
produced  an  average  crop  of  8,380  lbs.  of  cu^^i^  A^  p«  «^cre. 


10 


AT  AGASSIZ,  BRITISH  COLUMBIA. 

The  heaviest  weight  of  pulled  flax  cured  grown  at  Aga&siz — ^3,400  lbs.  per  acre — 
was  produced  by  a  plot  sown  on  May  15,  with  80  lbs.  of  seed  per  acre,  the  second 
heaviest,  3,280  lbs.  per  acre,  was  from  a  plot  sown  May  22,  also  with  80  lbs.  of  seed 
per  acre.  The  average  weight  of  the  pulled  flax  cured  from  the  four  plots  sown  with 
80  lbs.  of  seed  x)er  acre  was  2,740  lbs.,  whereas  the  average  weight  of  crojp  obtained 
from  the  four  plots  sown  with  40  lbs.  of  seed  per  acre  was  2,490  lbs. 

These  figures  show  that  at  Ottawa,  Indian  Head  and  A^assiz  the  plots  sown  with 
80  lbs.  of  seed  per  acre  gave  the  larger  average  weight  of  pulled  flax  per  acre,  while  at 
Nappan  and  Brandon  the  advantage  in  weight  was  in  favour  of  the  plots  sown  with 
40  lbs.  of  seed  per  acre. 

FURTHER  EXPERIMENTS  IN  GROWING  FLAX   FOR  SEED. 

As  the  evidence  obtained  in  1896  as  to  the  small  quantity  and  poor  quality  of  the 
flbre  obtainable  from  flax  grown  in  the  Northwest  provinces  of  Oanada  was  in 
harmony  with  the  general  opinion  of  experts  who  had  worked  with  similar  material 
in  like  climates  in  the  Western  States,  it  was  regarded  as  conclusive  and  it  was  not 
thought  necessary  to  continue  the  exx)eriments  further.  These  were  continued,  how- 
ever, in  growing  flax  for  its  seed  for  several  years,  using  40  and  80  lbs.  of  seed  per  acre 
with  each  of  the  four  sowings  made  one  week  apart.  In  all  the  subsequent  trials  the 
straw  was  allowed  to  ripen  then  cut  and  threshed. 

RESULTS  OF  EXPERIMENTS  WFTH  FLAX  GROWN  FOR  SEED. 


For  four  yean  at  Ottawa,  Ont. 

1896 

1897 

1898 

1902 

For  two  yean  at  Nappan,  N.S. 

1S96 

1S99 

For  four  yean  at  Brandos, 
Man. 

1896 

1897..  ..  

1898 

1900* 

For  four  yean  at  Indian  Head 

1896 

1897  

1898 

1899 

For  three  yean  at  Agassiz, 
B.  0. 

1896 

1899 

1900 


* 

1 
I 

I 

Bush.  lbs. 

lbs. 

17     8 

10    90 

13    42 

9    20 

40 
40 
80 
80 

34    90 
21    80 

40 
80 

17    26 
14    16 
28    82 

7      8 

80 
80 
40 
40 

13    12 
13    SO 
22    00 
21    10 

80 
40 
80 
80 

12      8 
18    82 
11      4 

80 
40 
80 

May  14 
May  26 
April  25 
April  30 


June    4 
May   18 


June  2 
May  28 
May  12 


May   23 
May  25 

May   28 
June    9 


Bush.  lbs. 

15  15 

9  26 

13  12 

8  40 


82    40 
21    80 


June    6     17      8 


May  22 
May  19 
April  24 


12    48 

25    00 

6    44 


12  48 

13  10 
16  00 
21  00 


12      8 

17    48 

9    16 


Seed  sown  per  acre. 

• 

1 

lbs. 

80 
40 
40 
40 

May   14 

May  19 
April  25 
April  SO 

80 
80 

May  21 

June    1 

80 
80 
80 
80 

May  16 

June    9 
May  28 
May  12 

80 
80 
80 
80 

May  16 
May -18 
May  21 
May  26 

80 
40 
80 

May  15 
May  12 
May     1 

Bush.  lbs. 

18  31 

9  23 

9  83 

8  10 


24    43 
16    68 


£ 


Is 


14  14 

10  52 

22  15 

6  19 


10  25 

10  27 

11  22 
18  26 


7    28 

16      4 

7    28 


Bush.  lbs. 

12  11 

7  35 

12  51 

7  30 


25    43 
19    58 


16  45 

12  38 

19  29 

6  24 


12  13 

12  24 

17  10 

19  21 


8    52 

15    90 

8   54 


*  The  season  of  1900  was  a  very  unf avour  aU«  od»  in  Manitoba,  owing  to  serere  spring 
frosts  and  a  very  unusual  drought. 
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These  reEiults  seem  to  indicate  that  when  flax  ifl  sown  for  its  seed  only,  the  sowing 
of  40  lbs.  of  seed  i)er  acre  does  not  always  produce  as  heavy  a  crop  as  where  80  lbs. 
is  sown.  The  yields  of  seed  obtained  from  the  four  years  tests  at  Brandon  show  an 
average  difference  of  23  lbs.  per  acre  in  favour  of  the  80  lbs.  of  seed,  while  at  Indian 
Head  the  heavier  sowing  has  increased  the  crop  to  the  extent  of  2)  bushels  per  acre. 
These  experiments,  however,  were  conducted  on  land  which  had  been  under  crop  for 
several  years,  and  this  may  have  made  some  difference  in  the  results.  On  new  breaking 
the  general  opinion  drawn  from  experience  is  that  40  lbs.  of  seed  per  acre  is  sufficient. 
With  regard  to  the  best  time  for  sowing  in  the  Northwest  provinces,  from  the  middle 
to  the  end  of  May  is  usually  recommended.  The  seed  selected  for  sowing  should  be 
plump,  well  developed,  of  good  colour  and  free  from  the  seeds  of  weeds.  Where  large 
fields  are  sown  the  seeding  is  usually  done  with  the  drill. 

Some  further  trials  have  been  made  in  the  growing  of  flax  seed  at  the  Indian 
Head  and  Brandon  farms,  using  the  following  proportions  of  seed: — 


Seed 

sown 

per  acre. 


lbs. 

20 
90 
40 
50 
GO 
70 
80 
00 
100 


IndUn  Head. 


Years  aown. 


4yn.  1901-l-6e... 

4  yrs.  1901-4-^-6... 

5  yrs.  1001-2-4-6-6 

2yr8. 1901-5 

lyr.  1902 


Average 
crop. . 


Bush.  lbs. 

16  27 

17  28 
21  13 
14  I 
16  16 


Brandon. 
Yean  aown. 


lyr.  1901... 
lyr.  1901... 
2  yrs.  1901-3 
lyr.  1908... 
lyr.  1908... 
lyr.  1908... 
lyr.  19aS... 
lyr.  1903... 
lyr.  1003... 


Average 
crop. 


Bush.  Ibe. 


11 
11 
17 
18 
22 
21 
20 
19 
17 


14 
14 
48 
82 
28 
4 
20 
86 
48 


Judging  from  the  crops  produced  and  the  quality  of  the  seed  grown  it  is  evident 
that  the  conditions  in  the  Northwest  provinces  of  Canada  are  favourable  for  the 
production  of  flax  seed.  As  in  the  United  States,  the  greatest  development  of  this 
industry  is  in  the  Northwest.  In  that  country,  with  its  annual  product  varying  from 
twenty-five  to  nearly  thirty  million  bushels,  North  Dakota  produces  about  one-half  of 
the  entire  crop,  while  if  the  product  of  South  Dakota  and  Minnesota  be  added  these 
three  states  contribute  more  than  three-fourths  of  the  total  production. 

In  the  United  States  the  average  yield  of  flax  seed  per  acre  for  the  five  years 
ending  1907  was  9-6  bushels. 

The  production  of  flax  seed  in  Canada  has  not  yet  been  sufficient  to  meet  the 
demands  of  the  oil  mills.  Hence  large  quantities  are  imported  from  the  United  States 
and  from  Argentina.  The  quantity  brought  into  Canada  during  1906  was  about 
500,000  bushels.  Besides  this  a  large  quantity  of  linseed  oil  ia  imported  which  oould 
be  profitably  made  here  if  the  crop  of  home  grown  seed  were  sufficiently  large.  The 
Canadian  government  has,  in  the  interest  of  Canadian  agriculture,  imposed  a  duty 
of  ten  cents  per  bushel  on  flax  seed,  and  as  long  as  the  demand  so  largely  exceeds  the 
supply  there  is  a  g^reat  inducement  to  farmers  to  take  up  the  sowing  of  flax  on  a 
larger  scale. 

SOIL   AND  TREATMENT. 

A  deep  and  well  tilled  soil  in  a  good  condition  of  fertility,  but  at  the  same  time 
not  too  heavy,  is  well  suited  for  flax.  Indeed  soil  which  is  in  fit  condition  to  produce 
a  good  crop  of  grain  may  be  successfully  used  for  growing  flax.  In  most  flax  growing 
countries  this  crop  is  grown  as  one  in  a  regular  rotation,  the  crops  forming  the 
rotation  being  so  arranged  as  to  meet  the  conditions  of  the  farmer  and  to  bring  the 
flax  into  the  regular  series  of  crox)s  once  in  four  or  five  years.    A  common  rotation 
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in  the  flax  gprowing  countries  is  said  to  be  oats,  rye,  wheat,  clover  and  flax.  Clover  is 
regarded  as  one  of  the  best  crops  to  precede  flax  as  its  roots  penetrate  deeply  into  the 
soil  and  bring  up  stores  of  fertility  from  below  which  many  other  plants  do  not  reach. 
Clover  also  assimilates  and  stores  up  nitrogen  from  the  air,  and  when  ploughed  under 
furnishes  much  of  this  important  element  for  the  crop  that  is  to  follow.  Flax  can  also 
bo  grown  ou  the  prairie  soils  of  the  Northwest  on  new  breaking,  but  usually  produces 
a  heavier  crop  on  backsetting,  or  on  a  clean  fallow.  To  make  this  clear  to  those  who 
are  unacquainted  with  the  methods  of  prairie  farming  it  may  be  said  that  the  first 
breaking  of  prairie  sod  is  generally  made  by  turning  over  a  wide  and  shallow  furrow 
about  two  inches  thick,  when  this  is  done  in  the  spring  the  land  is  ready  for  back- 
setting early  in  the  autumn,  by  which  is  meant  a  second  ploughing  the  furrows  running 
across  the  breaking  to  a  depth  of  about  four  inches.  This  cuts  the  decayed  sod,  turns 
it  over  and  covers  it  with  about  two  inches  of  fresh  soil  from  below.  In  many  parts  of 
the  Northwest  provinces  backsetting  is  the  usual  preparation  for  a  wheat  crop.  After 
turning  the  sod  over  where  flax  is  to  be  sown  it  should  be  lightly  worked  with,  a  disc 
harrow  setting  the  harrow  so  as  to  cut  the  earth  fairly  well  but  not  so  as  to  tear  up  the 
sod.  The  seed  is  then  sown  and  the  land  rolled  so  as  to  press  the  sod  firmly  in  its  pkce. 
Many  farmers  break  the  land  deeper,  from  three  to  four  inches,  then  disc  harrow,  sow 
and  roll.  Where  flax  is  sown  on  new  breaking  a  seed  bed  comparatively  free  from 
weeds  is  provided,  which  is  a  great  advantage  for  a  flax  crop.  The  farmer  also  derives 
some  revenue  from  this  part  of  his  land  the  first  year  and  the  crop  effectually  rots  the 
sod  so  as  to  admit  of  ploughing  to  the  ordinaiy  depth  in  the  autumn. 

A  DISEASE  IN  FLAX. 

A  disease  known  as  '  flax  wilt '  has  attracted  considerable  attention  in  the  North- 
western States.  This  disease  is  said  to  be  due  to  a  fungoid  growth.  It  manifests  its 
presence  by  the  wilting  of  the  young  plants  as  if  caused  by  drought  or  intense  heat. 
It  occurs  in  spots  in  the  fields,  which  at  first  are  limited  to  three  or  four  feet  in 
diameter,  but  if  the  disease  is  unchecked  these  gradually  increase  in  size  until  finally 
the  whole  crop  may  be  aff^ected.  Flax  wilt  occurs  most  commonly  where  flax  has  been 
grown  in  successive  crops  on  the  same  land,  when  the  land  is  said  to  become  flax  sick. 
This  shows  the  importance  of  paying  attention  to  the  rotation  of  this  crop  with  others. 
No  reports  of  the  occurrence  of  *  flax  wilt '  in  the  Canadian  Northwest  provinces  have 
yet  been  reported  to  us,  but  it  is  not  likely  we  shall  long  escape  this  malady  unless  it 
can  be  avoided  by  strict  attention  to  a  proper  rotation. 


IS  FLAX  A  SPECIALLY  EXHAUSTINQ  CROP? 

This  question  is  usually  answered  in  the  affirmative,  but  this  opinion  does  not 
appear  to  be  warranted  by  the  chemical  analyses  which  have  been  made  of  this  crop, 
showing  the  principal  elements  of  fertility  taken  from  the  soil  during  the  period  of  its 
jgrowth.  The  results  which  have  been  obtained  by  chemical  examination  have 
furnished  the  following  figures,  which  represent  approximately  the  plant  food  removed 
from  the  soil  by  flax,  wheat  and  oats : — 

An  acre  of  flax  producing  15  bushels  of  seed  and  2,000  lbs.  of  straw,  takes  from 
the  soil — 


For  the  seed,  840  lbs... 
H     straw,  2,000  lbs 

Total .... 


Nitrogen. 


Lbik 

26 
20 


46 


PhoBphorio 
Acid. 


Lbs. 

14S6 
9-00 


23-86 


PoUah. 


Urn. 

9-28 
2800 


37-28 
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If  we  compiire.this  with  a  crop  pi  wheat  yielding  26  hushels  of  grain  per  acre  and 
2,200  Ihs.  of  straw,  we.  find -.that  .tbe^  wheat  takes  from  the  soil — 


« 

Nitrogen. 

Phosphoric 
Acid. 

TotMh. 

For  the  ffrain,  1.600  lbs 

Lbs. 

28-60 
12  Oa 

Lbs. 

12-68 
406 

Lbs. 
8-64 

It     straw,  2,200  lbs. 

20-67 

Total  

40  63 

17*64 

29  11 

If  we  compare  the  figures  given  of  the  analyses  of  fiax  with  those  of  a  crop  of 
oats  of  50  bushels  to  the  acre  with  2^00  lbs.  of  straw,  we  find  that  there  is  taken  from 
the  soil  by  the  oat  crop — 


Nitiogen. 

Phoephorio 
Add. 

Potash. 

For  the  grain,  1,700  lbs. 

H     straw.  2L200  lbe. 

Lbs. 

82  18 
13*90 

Lbs. 

10*48 
4*74 

Lbs. 

806 
24*83 

Total 

46-03 

16  22 

32  88 

»       » 

The  larger  part  of  the  straw  of  all  these  crops  grown  in  the  Northwest  is  usually 
burnt,  when  the  mineral  ingredients  taken  from  the  land  are  returned  to  it  in  the  form 
of  ashes.  In  the  east,  where  the  straw  is  utilized  chiefly  for  bedding  animals,  the 
mineral  constituents  taken  up  are  returned  to  the  soil  with  the  manure,  hence  the 
seed  only  need  be  considered.  It  will  be  seen  that  the  grain,  in  the  case  of  the  wheat 
crop,  takes  up  a  little  more  nitrogen  and  somewhat  less  of  phosphoric  acid  and  potash 
than  is  taken  by  the  flax  seed ;  while  the  oat  crop  takes  for  the  grain  a  larger  propor- 
tion of  nitrogen,  nearly  one-third  less  of  phosphoric  acid  and  about  one-eighth  less  of 
potash.  The  difference,  however,  in  exhaustive  effect  of  these  several  crops  on  a  rich 
soil  would  scarcely  be  perceptible,  and  would  not  justify  the  opinion  that  flax  is  a  very 
exhausting  crop.  In  some  experiments  tried  at  the  Experimental  Farm  at  Brandon, 
Man.,  during  the  year  1895,  in  sowing  wheat,  oats  and  barley  after  flax,  the  results 
obtained  point  to  the  same  conclusion. 


THE  IMPROVEMENT  OF  FLAX  BT  SELECTION. 

At  the  Central  Experimental  Farm  the  tests  of  different  varieties  of  flax  have 
been  found  unsatisfactory  owing  to  the  mixed  character  of  the  different  kinds.  The 
Cerealist  is  now  engaged  in  propagating  a  number  of  selected  strains  so  as  to  obtain 
varieties  which  shall  be  really  distinct  and  homogeneous.  Some  of  the  new  selections 
will»  it  is  expected,  be  an  improvement  on  the  original  mixtures  from  which  they  were 
obtained. 

Ottawa,  March,  1908. 
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W6M  by  direetNi  of  the  Hol  SYDNEY  A.  FISHER,  M'.uister  «t  A^uIIik,  OtUwt 


To  the  Honourable 

The  Minister  of  AGHicrn/nms. 

Sir, — I  have  the  honour  to  submit  for  your  approval  Rullctin  No.  60  of  the  Expcri- 
mental  Fann  series,  on  "The  Grades  of  \Mieat  in  the  Manitoba  Inspection  Division  Crop 
of  1907."  The  first  part  of  this  Bulletin  *^On  the  Milling  and  Baking  Qualities  of  the 
Grades  of  Wheat"  has  been  prepared  by  Dr.  Charles  E.  Saunders,  Cerealist.  The  second 
part,  **  A  Chemical  Study  of  the  Grain  and  Flour  of  the  Grudes  of  Wheat,"  has  been  pre- 
pared by  the  Chemist  of  the  Experimental  Farms,  Mr.  Frank  T.  Shutt. 

Part  I.  contains  descriptions  of  the  samples  and  particulars  in  reference  to  the  cleaning 
and  milling  of  them;  also,  of  the  percentage  of  straight  flour  made  from  each.  The  results 
of  the  Baking  tests  are  also  given.  In  Part  II.  are  presented  the  details  of  the  analyses 
of  the  various  grades  of  wheat,  both  as  received  and  as  cleaned  for  milling.  The  anal3rse8 
of  the  flours  are  also  submitted  with  much  useful  information  regarding  their  several  con- 
stituents. 

The  subject  of  wheats  and  their  quality,  ai  grown  in  Canada,  is  one  of  much  import- 
ance to  the  country,  and  it  is  hoped  that  the  information  contained  in  this  bulletin  concern- 
ing the  results  of  the  research  work  done  on  this  im|>orlant  cereal  in  the  laboratories  of  the 
Contra  1  Experimental  Farm  will  mark  a  di:>Uiici  step  in  the  advancement  of  our  knowledge 
of  this  subject. 

I  have  the  honour  to  be. 

Your  obedient  lerymiitt 

WM.  SAUNDERS, 
Director  of  ExpgrimmiUd  Fmrms, 

Ottawa,  April  6,  1908. 
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PART  L 

THE   MILLING   AND    BAKING   QUALITIES   OF  THE   GRADES   OP 
WHEAT   IN    THE    MANITOBA    INSPECTION    DIVISION, 

CROP  OF  1907. 

By  CHAS.  E.  SAUNDERS,  B.A..  Ph.  D.,  Cerealut. 

Owing  to  the  unusual  character  of  the  summer  of  1907,  it  seemed  desirable  to  stud^ 
the  various  grades  of  wheat  somewhat  after  the  plan  adopted  when  dealing  with  Ihe  crop 
of  1904  (Bulletin  No.  50)  in  order  to  determine,  as  far  as  possible,  whether  the  wheat  in 
the  higher  grades  was  in  any  way  affected  by  the  coolness  of  the  season,  :ind  also  to  ascer^ 
tain  the  relative  values  of  Uie  lower  grades  (Nos.  4,  5  and  6).  which  were  established  by 
the  Western  Grain  Standards  Board  to  provide  for  the  pro))er  classifiration  of  such  lots  of 
wheat  as  showed  more  or  less  striking  defects  due  to  frost,  water,  premature  cutting,  &c. 

When  dealing  with  the  crop  of  1904,  the  work  was  undertaken  rather  late  in  the  winter 
and  the  samples  used  for  study  were  forwarded  to  us  from  Winnipeg  by  Mr.  David  Horn, 
Chief  Inspector  of  Grain,  from  the  large  lots  under  his  charge,  representing  the  averages 
of  the  grades.  In  the  present  investigation  it  was  thought  desirable  to  begin  the  work  much 
earlier.  We,  therefore,  made  use  of  a  set  of  "oflBcial  samples,"  dated  October,  1907,  and 
received  at  Ottawa  in  sealed  bags  on  November  13th,  from  the  Secretary  of  the  Western 
Grain  Standards  Board. 

In  answer  to  an  inquiry  in  regard  to  the  exact  significance  of  these  samples,  ^Ir.  Dcavid 
Horn  wrote  "The  type  samples  represent  the  different  grades  ixs  they  can  leave  Fort  William. 
They  represent  the  minimum  in  quaiity  and  the  maximum  in  impurities.  Millers  would 
of  course  clean  and  purify  to  meet  the  needs  of  their  trade." 

Though  these  were  composite  samples,  and  thus  strictly  representative,  it  must  be 
noted  that  they  were  somewhat  lower  in  quality  than  those  used  from  the  crop  of  1904; 
because,  of  course,  the  average  of  each  grade  is  necessarily  higher  than  the  legal  mirvimum. 
It  is  fair  to  supjKJse,  therefore,  that  the  averap;e  quality  of  each  grade  this  season  would  be 
about  midway  between  the  fisrures  here  obtained  and  those  of  the  grade  next  higher. 

The  samples  received  were  as  follows: — 

No.  1  Manitoba  Hard. 
No.  1  Manitoba  Northern. 
No.  2  Manitoba  Northern. 
No.  3  Manitoba  Northern. 
Commercial  Grade,  No.  4. 
Commercial  Grade,  No.  5. 
Commercial  Grade,  No.  6. 
Commercial  Grade,  Feed. 

The  grade  last  mentioned  is  sometimes  referred  to  as  No.  1  Feed. 

Descriptions  ok  the  Samples  as  Received. 

The  samples  of  the  different  grades  were  received  in  exceWent  con^Uon.  The  impuri- 
ties present  in  the  wheat  consisted  of  wild  oats,  oats,  barley,  ftax,  smut  balls,  weed  seeds, 
chaff,  bits  of  straw,  &c.     Every  grade  had  some  **  Jraut-V>a^r  ^^^  ^2be»  were  nol  many 
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in  my  «l  tlie  samples.  The  higher  grades  had  so  very  few  that  they  could  fairly  be  said 
to  be,  in  a  commercial  sense  (for  milling),  quite  free  from  smut.  For  seed  purposes  it  would, 
perhaps,  be  unsafe  to  use  even  No.  1  Hard  without  some  treatment  to  destroy  the  smut 
spores. 

N:  1  ManUcba  Hard. — ^This  sample  consisted  almost  altogether  of  hard  red,  plump 
karnels,  very  few  soft  kernels  being  present.  Careful  counting  showed  about  three  imma- 
ture, shrunken  kernels  in  every  hunclred.  Practically  free  from  *' frosted"  kernels,  that  is, 
kernels  with  pale,  roughened  skin,  due  to  the  action  of  frost  or  water,  or  both.  No  appre- 
ciable odour  of  smut. 

No,  1  Manitoba  Northern. — Distinguished  from  No.  1  Hard  chiefly  by  the  larger  |wpd^ 
portion  of  starchy  kernels  present,  and  of  kernels  which  are  somewhat  shrivelled.  Has 
about  ten  shrunken  kemeb  in  every  hundred.  Practically  free  from  kernels  showing  action 
of  water  or  frost.     No  appreciable  odour  of  smut. 

No.  2  Manitoba  Northern. — Very  much  like  No.  1  Northern,  but  with  a  slightly  larger 
proportion  of  defective  kernels.  Contains  about  twelve  defective  kernels  in  every  hundred, 
a.bout  eleven  of  these  being  shrunken  and  one  plump,  but  with  a  rough  skin  due  to  the  action 
of  water  or  frost.     No  appreciable  odour  of  smut. 

(-.♦  No.  S  Manitoba  Northern. — Contains  about  twenty-three  defective  kernels  in  every 
hundred,  about  twenty  being  shrunken  (some  sliouing  also  the  efiFect  of  water  or  frost) » 
and  three  being  plump,  but  with  the  skin  affected  by  water  or  frost.  Very  slight  odour  of 
smut. 

Commercial  Grade  No.  i. — Contains  about  thirty  defective  kernels  in  every  hundred. 
Of  these  about  27  are  shrunken  (some  showing  also  the  effect  of  water  or  frost),  and  three 
are  fairly  plump,  but  affected  by  water  or  frost.     Slight  odour  of  smut. 

Commercial  Grade  No.  6. — ^Contains  about  fifty-six  defective  kemeb  in  every  hundred. 
Of  these  about  forty  are  shrunken  (many  showing  also  the  effect  of  water  or  frost),  and 
siarteen  are  fairly  plump,  but  affected  by  water  or  frost.     Slight  odour  of  smut. 

Commercial  Grade  No.  6.— Contains  about  sixty-five  defective  kernels  in  every  hundred 
Of  these  about  fifty  are  shrunken  (most  of  them  showing  also  the  effect  of  water  or  frost), 
and  fifteen  are  fairly  plump,  but  affected  by  water  or  frost.     Distinct  odour  of  smut. 

Commercial  Grade,  Feed.— Contains  about  eighty-eight  defective  kernels  in  every 
hundred.  Of  these  about  sixty-three  are  shrunken  (most  of  them  showing  also  the  effect  of 
water  or  frost),  and  twenty-five  are  fairly  plump,  but  affected  by  water  or  frost.  Distinct 
odour  of  smut. 

Cleaning  and  Milling  op  the  Samplbb. 

Before  milling,  the  wheat  was  cleaned  by  sifting  and  hand  picking  until  nearly  free 
from  oats,  barley,  weed  seeds,  &c.,  the  cleaning  being  carried  to  about  the  same  extent 
as  in  ordinary  milling  practice.  In  addition  to  kernels  of  other  grains,  weed  seeds,  &c., 
the  material  removed  contained  a  considerable  proportion  of  very  small,  shrunken  wheat 
kernels  and  fragments  of  kernels. 

The  method  of  milling  was  essentially  the  same  as  that  used  in  previous  investigations, 
and  fully  described  in  Bulletins  50  and  57.  The  effort  was  made  to  put  into  the  "straight 
grade"  flour  all  the  material  which  could  fairly  be  said  to  be  fit  for  bread-making,  and  at 
the  same  time  to  keep  the  colour  of  the  flour  from  the  lower  ffrades  as  close  aJs  practicable 
to  the  standard  of  the  upper  ^ades.  The  low  grade  flour,  shorts  and  bran  were  not  deter- 
mined separately.  The  yields  of  flour  are  expressed  as  percentages  of  the  total  products 
obtained.  There  was  a  loss  in  milling  of  about  two  per  cent  of  the  material  ground. 
\  It  should  be  mentioned  that  in  an  experimental  flour  mill  working  with  small  quantities 

'^  of  wheat,  the  yield  of  flour  must  always  be  sacrificed,  to  a  certain  extent,  if  a  fair  standard 

of  colour  is  to  be  maintained.  The  yields  published  are  intended,  therefore,  to  Aow  the 
relative  values  of  the  grades  for  the  production  of  good  flour,  and  do  not  show  tltt  Mai 
quantity  of  such  flour  obtainable  from  each  grade  in  large  mills. 
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The  following  table  shows  the  weight  of  a  measured  bushel  of  each  sample  as  received, 
the  loss  in  cleaning,  and  the  weight  of  a  measured  bushel  after  cleaning;  also  the  yield  of 
break  flour  and  gI  straight  grade  flour.  It  seemed  unnecessary  to  make  any  flour  from 
Feed  wheat. 


Milling 
Number. 

Grade. 

Weight  per 
bushel  as 
received. 

Loss 

in 

cleaning. 

Weight  per 
bushel  after 
cleaning. 

Break  flour. 

Straight 
Grade 
flour. 

% 

Lbs. 

Per  cent. 

Lbs. 

Per  cent. 

Per  cent. 

160 

No.  1  Bianitoba  Hard 

d2i 

.0 

62i 

9* 

66 

162 

No.  1  Manitoba  Northern. .. . 

61i 

2.3 

61* 

10 

62i 

! 

163      No.  2  M&nitoba  Northern 

61 

2.6 

61i 

10 

62 

165      No.  S  Manitoba  Northern 

69i 

3.7 

60 

0 

m 

166     1  Commercial  Grade,  No.  4 

68 

4.6 

581 

'     8 

66 

168     , Commercial  Grade,  No.  6. .  •  ■ 

1 

68 

3.2 

58* 

7i 

66 

160 

Commercial  Grade,  No.  6. . .  . 
Commercial  Grade.  Feed 

66 
64 

3.6 

57t 

6 

M 

Colour  of  Flour. 

In  the  dry  condition  the  straight  grade  flours  from  the  three  upper  grades  appeared 
identical  in  colour.  No.  3  Northern,  No.  4  and  No.  5»  gave  flour  of  sdmost  uniform  colour, 
but  somewhat  less  bright  than  that  from  the  higher  grades.  The  flour  from  No.  6  was 
slightly  duller  than  any  of  the  others. 

After  being  moistened  and  dried  all  the  flours  were,  of  course,  darker  in  colour,  but 
fell  naturally  into  the  same  three  groups  as  before. 

Since  the  commercial  value  of  flour  b  so  much  affected  by  colour  (quite  apart  from 
the  question  of  baking  strength,)  it  is  evident  that  the  flour  from  No.  3  Northern,  No.  4 
and  No.  5  would  be  of  somewhat  less  value  per  pound  than  that  from  the  upper  grades; 
while  the  flour  obtained  from  No.  6  would  bring  a  still  lower  price. 

Bakiko  TsBfn. 

The  milling  tests  of  the  grades  were  completed  on  December  5th,  1907.  The  baking 
tests  were  postponed  until  early  in  January,  1908,  so  that  the  samples  of  flour  might  come 
to  a  fairly  uniform  character  in  regard  to  moisture  content,  and  be  baked  under  the  usual 
conditions  which  are  maintained  in  this  laboratory.  Furthermore,  although  very  little  is 
known  in  regard  to  the  improvement  of  wheat  and  flour  by  keeping,  it  seemed  probable 
that  unfair  and  misleading  results  might  be  obtained  if  the  baking  tests  were  made  before 
either  the  wheat  or  flour  had  been  allowed  any  reasonable  chance  to  improve  with  age. 

Full  details  in  regard  to  the  method  of  baking,  and  the  manner  in  which  the  figures 
for  baking  strength  and  bread  value  are  computed  have  been  given  in  Bulletin  No.  57  oi 
the  Experimental  Farm  Series.  They  need  not,  therefore,  be  repeated  here.  Two  slight 
changes  require  to  be  mentioned,  however. 

As  it  is  not  always  possible  to  keep  the  samples  of  flour  together  for  a  sufficiently  long 
period  to  bring  them  to  about  the  same  moisture  content,  and  as  even  in  mid-winter  the 
weather  of  one  season  is  sometimes  different  from  another,  it  has  seemed  necessary  to  adopt 
some  standard  for  the  amount  of  moisture  normally  present  in  flour  at  the  time  the  tests  are 
usually  made  (mid-winter)  in  this  laboratory.     Eight  per  cent  has  been  taken  as  the  stan- 
dard for  moisture.    The  variations  from  that  figure  al^  usuaWy  neg\\g,a\Ae  \i  the  ftour  has 
been  kept  for  a  few  weeks  under  our  normal  n\i(J     'mi^^  cow<\\t\oiva.    NVhete  pattVculat 
accuracy  is  required,  or  where  the  moisture  cont^       'a  con?«.d^T?L\A'J    ^^«N«:^  o^  ^eas  than 
eight  per  cent,  the  figures  actually  obtained  in  tv  ^  ^  ^^xv%  ^««^%  ^^  i^cs^c\\\aV»A  to  \hat 


basis. 

60—2 


^  v^ 
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The  method  of  determining  volume  of  loaf  haa  been  improved  by  the  use  of  rape  seed, 
instead  of  flax,  and  hj  direct  measurement  of  the  seed  instead  of  calculating  its  volume 
from  its  weight.  It  was  found  that  the  weight  of  a  given  volume  of  flax  seed  varied  accord- 
ing to  age,  moisture  in  the  atmosphere,  &c.  A  fairly  constant  error  due  to  this  method  of 
determining  volume  was  present  in  the  figures  published  in  Bulletin  57,  though  the  results 
of  each  season  were  quite  sufficiently  accurate  among  themselves.  In  order  to  prevent 
the  correction  in  the  determinations  of  volume  (which  are  now  somewhat  lower  than  before  i 
from  shifting  downward  the  whole  scale  of  marks  for  baking  strength,  it  has  been  found 
necessary  to  subtract  670  instead  of  700  from  the  large  total  of  marks  obtained.  (See 
Bulletin  57,  page  18.)  In  this  way  the  figures  for  baking  strength  in  this  and  in  future 
researches  will  be  kept  comparable  with  those  already  published.       * 

The  slight  changes  just  mentioned  will  account  for  the  discrepancy  between  some  of 
the  figures  in  the  following  tables  and  those  published  in  the  preliminary  report  of  this  work, 
which  was  given  to  the  press  as  soon  as  the  tests  were  completed. 

In  regard  to  volume  of  loaf,  it  should  be  noted  that  owing  to  the  small  size  of  the  loaves 
made*  their  proportion  of  crust  is  relatively  large.  It  follows,  therefore,  that  the  actual 
lightness  of  the  interior  is  greater  in  these  small  loaves  than  in  larger  loaves  which  give  the 
same  figures  fot  volume  (from  each  100  grammes  of  flour.) 


BAKING  TESTS,  JANUARY.  1908. 


Milling 
Number. 

Grade. 

Water  added 
to  100  gram- 
mes of  flour. 

Water  retained 
by  100  gram- 
mes of  Hour. 

Volume  of  loaf 
from  100 

grammes  of 
our. 

Height  of  loaf 
divided  by 
diameter. 

Form 

of 
Crust. 

Texture. 

Inside 
Ck>Iour. 

o  a 

160 

No.  1  Hard 

65 

66.5 

66 

67 

68 

68.5 

69 

41.5 

44.5 

44 

46 

46.5 

47.5 

47 

492 
443 
438 
383 
397 
366 
363 

.65 
.61 
.62 
.60 
.59 
.58 
.59 

87 
94 
96 
96 
94 
93 
98 

97 
95 
95 

86 
86 
84 
81 

98 
96 
96 
88 
83 
80 
70 

H.     .M. 

162 

No.  1  Northern 

3      14 

163 

No.  2  Northern 

3      S 

165 

No.  3  Northern,. 

3      0 

166 

No.  4 

2    56 

168 

No.  5 ; 

3     10 

169 

No.  6 

3     24 

• 

BAKING  STRENGTH  AND  BREAD  VALUE. 


V 


Milling' 
Number. 


160 


163 

165 
166 
168 
169 


Grade. 


No.  1  Hard. 


162      No.  1  Northern. 


No.  2  Northern. 
No.  3  Northern. 

No.  4 

No.  5 

No.  6 


Baking 
strength. 

Bread 
value. 

95 

96 

91 

92 

91 

92 

83 

84 

84 

84 

80 

80 

80 

78 

Remarks 


Lowest  in  the  series  in  wat«r  adsorption  but 

highest  in  volume. 
Almost  identical  with  No.  2  Northern. 

Almost  identical  with  No.  1  Northern. 

Much  lower  in  volimie  than  the  highest  ersuie^ 

also  of  poorer  colour. 
Very  slightly  superior  to  No.  3  Northern  in 

some  respects,  but  inferior  in  colour. 
High  in  water  absorption  but  dougb  is  hard 

to  work  and  (niite  sticky. 
Very  much  like  No.  5  except  in  colour,  which 

is  much  inferior. 
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Comments  ox  Results. 

An  examination  of  the  tables  shows  that  the  flours  fall  naturally  into  three  groups. 

The  first  group  consists  of  the  three  upper  grades  (No.  1  Hard,  Nos.  1  and  2  Northern) 
which  3deld  strong  flour  of  good  colour  and  show  a  baking  strength  of  over  90  points.  1  he 
fact  that  No.  1  Hard  absorbed  less  water  than  either  of  the  other  grades  in  the  group  is 
difficult  to  explain.  The  much  smaller  weight  of  the  loaf  produced  is  partly  due  to  the 
fact  that  larger  loaves  dry  out  to  a  greater  extent  than  smaller  loaves  (made  from  the  same 
weight  of  flour)  when  baked  in  the  same  way. 

The  second  group  contains  the  two  grades  No.  3  Northern  and  No.  4.  The  flours 
obtained  from  these  grades  are  of  about  equal  value,  but  the  yield  was  three  and  a  half  per 
cent  greater  from  No.  3  Northern  than  from  No.  4.  They  both  give  flour  distinctly  inferior 
to  the  upper  grades  in  strength  and  colour;  and  in  spite  of  their  high  water  absorption  they 
cannot  be  ranked  as  strictly  first-class  from  the  standpoint  of  the  commercial  baker.  No 
doubt  a  certain  amount  of  high  grade  flour  could  be  obtained  from  No.  3  Northern  but  a 
good  yield  of  such  flour  appeared  impossible  at  the  time  when  these  tests  were  made.  For 
the  production  of  strong  flour,  wheat  usually  improves  with  age  when  stored  under  good 
conditions  and  it  is  therefore  quite  possible  that  the  two  grades  here  considered  may  show 
striking  improvement  in  colour  and  strength  of  flour  in  the  course  of  a  few  months  from  the 
date  of  the  conclusion  of  these  tests  (January  17th).  At  the  time  this  work  was  done  these 
two  grades  yielded  good  household  flour  which  should  be  satisfactory  to  anyone  not  requiring 
a  product  of  high  strength.  While  such  flour  would  not  command  the  highest  price  for 
mixing  purposes  it  could  probably  be  used  to  good  advantage  if  blended  with  the  pro- 
duct from  some  other  types  of  wheat  of  quite  different  character. 

The  third  group  consists  of  the  grades  No.  5  and  No.  6.  The  official  standard  samples 
of  these  grades  as  tested  cannot  be  recommended  for  milling  purposes,  though  it  is  probable 
that  good  flour  can  be  made  from  some  exceptional  lots  of  No.  5,  if  the  low  grade  has  been 
given  on  account  of  the  shrivelled  skin  of  the  wheat  and  not  because  the  kernels  were  lacking 
in  plumpness. 

From  the  tests  of  these  lower  grades,  and  from  similar  tests  of  some  other  samples  of 
"frosted"  wheat  which  were  studied  this  season,  it  appears  that  one  should  not  expect  to 
obtain  good  flour  from  badly  "frosted"  wheat  weighing  less  than  60  lbs.  to  the  measured 
bushel. 


Crop  of  1904  Compared  with  Crop  of  1907. 

The  crop  of  1904  (see  Bulletin  No.  50)  was  of  an  unusual  character  owing  to  the  pre- 
valence of  rust.  It  was  therefore  to  be  expected  that  the  grades  of  the  past  season  would 
show  some  points  of  difference  from  those  of  1904.  The  flours  from  Uie  grades  of  1904 
showed  a  lower  water  absorption  and  a  lower  protein  content  than  those  of  1907  (see  Part 
II,  page  14)  but  gave  bread  of  larger  volume,  especially  in  the  lower  grades,  lliese  ob- 
servations perhaps  justify  the  condusion  that  wheat  which  is  lacking  in  plumpness  on  account 
of  the  action  of  rust  will  produce  better  flour  than  wheat,  of  about  the  same  degree  of  plump- 
ness, which  has  been  injured  by  frosL 
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PART   n. 


A  CHEMICAL  STUDY  OF  THE  GRAIN  AND  FLOUR  OF  THE  GRADES 

OF  WHEAT— 1907. 

BY 
FRANK  T.   8HUTT,   M.A.,   F.I.C. 

Chemist,  Dominion  Experimental  Farms. 

In  this  work  the  general  plan  of  analysis  followed  has  been  that  adopted  at  the  present 
day  in  the  more  complete  examination  of  wheat  and  flour  and  already  outlined  in  Bulletir 
No.  50,  of  the  Experimental  Farm  Series.  This,  in  addition  to  furnishing  data  of  an  ex- 
haustive character  regarding  the  composition  of  the  grain  and  flour,  allows  the  more  or 
less  direct  comparison  of  the  data  with  the  results  obtained  on  similar  samples  from  the 
grades  of  1904  and  given  in  the  aforesaid  bulletin. 

In  Bulletin  No.  67,  "Quality  in  Wheat**  (Experimental  Farm  Series),  in  speaking  of  the 
components  of  flour  which  influence  strength,  the  writer  referred  to  recent  work  on  this 
subject  by  Mr.  T.  B.  Wood  of  the  University  of  Cambridge.  This  investigator,  accepting 
"strength"  as  applied  to  flour  to  be  the  capacity  of  forming  "large  and  well-piled"  loaves, 
puts  forward  the  view  that  strength  is  determined  by  two  separate  factors — ^the  one  influenc- 
ing the  size  or  volume  of  the  loaf,  the  other  its  shape,  and  presents  certain  data  to  support 
that  view.  We  have  been  enabled  to  do  some  investigatory  work  in  this  new  and  interesting 
field  and  the  results  are  presented  and  discussed  in  the  chapter  dealing  with  the  flours  of  the 
grades. 

Frozen  or  "Frosted"  Wheat. 

Before  considering  the  data  of  the  present  research,  it  is  desirable  to  say  a  word 
or  two  respecting  the  wheat  crop  of  which  the  various  grades  are  representatives.  The 
season  of  1907  was  in  maay  districts  in  the  Canadian  Nor&i-West  extremely  and  exception- 
ally unfavourable  to  the  production  of  first  class  grain.  Heavy  or  continuous  rains  with 
low  temperatures  prevailed  over  large  areas  during  a  considerable  part  of  the  growing  season, 
retarding  the  development  of  the  wheat  plant  and  the  maturing  of  its  seed.  Unfortunately 
there  followed  in  the  early  autumn  injurious  frosts,  finding  much  of  the  grain  stiU  in  the 
dough"  stage.  The  result  of  these  conditions  has  been  that  large  quantities  of  frozen  or 
frosted"  wheat  have  been  harvested,  a  considerable  proportion  of  wluch  was  too  immature 
and  too  badly  injured  to  be  useful  for  flour  making,  though,  as  our  analyses  and  practical 
trials  show,  it  has  a  distinct  and  indeed  high  feeding  value  for  various  kinds  of  stock. 

The  terms  "frozen"  and  "frosted"  as  applied  to  wheat  are  employed  indiscriminately, 
or  apparently  so,  the  extent  of  the  injury  being  usually  denoted  by  an  adjective,  such  as  badly 
or  slightly.  It  does  not  seem  desirable  to  use  either  term  without  some  qualifying  adjective, 
as  the  effect  of  frost  may  from  the  miller's  standpoint,  render  a  wheat  valueless  or  on  the 
other  hand  leave  it  practically  unscathed.  A  wheat  then  may  be  seriously  or  only  slightly 
injured,  depending,  it  would  seem,  on  one  or  both  of  two  factors.  The  chief  one  undoubted- 
ly is  the  stage  of  the  growth  of  the  wheat  when  caught  by  the  frost,  the  less  mature  grain 
suffering  most;  but  we  must  also  suppose  that  the  degree  of  frost  to  which  the  ripening 
wheat  is  subjected  has  its  effect.  Thus  we  find  that  when  frost,  though  comparatively 
slight,  occurs  while  the  grain  is  still  in  the  early  "dough"  stage,  development  is  arrested 
and  there  results  a  small,  shrunken,  badly  discoloured  grain;  on  the  other  hand  a  more  severe 
frost  delayed  until  the  berry  is  almost  ripe  may  give,  a  fairly  plump  grain  of  good  colour. 
the  indication  of  frost  being  noticeable  only  in  its  shrivelled  skin.  The  effect  of  water  ob 
the  skin  of  the  grain  is  apparently  very  similar  to  that  of  frost. 


<« 
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The  injury  from  frost  or  wet  to  the  wheats  under  consideration  is  discussed  in  Part  I 
(page  8),  it  will  therefore  be  only  necessary  to  say  here  that  a  casual  examination  of  the 
grades  shows  an  almost  negligible  proportion  of  kernels  affected  by  frost  or  water  in  No.  3 
Northern,  and  that  the  grades  above  this  number  appear  to  be  free  from  such  defe<!tive 
kernels.  Grades  below  No.  3,  and  especially  No.  6  and  "Feed,"  show  a  large  proportion  of 
frosted  and  shrivelled  grain. 

Preparation  of  the  Samples. 

In  the  case  of  the  first  four  grades  the  samples  as  analysed  were  prepared  by  a  slight 
cleaning,  (see  Part  I,  page  8)  by  which  was  removed  the  greater  portion  of  such  foreign 
and  accidental  matter  (chiefly  oat  and  barley  kernels)  as  might  be  present.  This  cleaning 
took  out  from  .  9  to  3 . 7  per  cent  and  left  the  wheat  suitable  for  general  milling  purposes. 

To  ascertain  the  extent  to  which  the  foreign  matter  present  might  influence  the  com- 
position, grades  Nos.  4,  5  and  6  were  analysed  as  received  and  also  after  a  preparatory 
cleaning  as  already  outlined.  These  lower  grades,  naturally,  contain  a  larger  proportion 
of  foreign  matter  than  any  of  the  first  four  members  of  the  series.  "Feed"  was  analysed 
onlv  as  received. 

Composition  of  the  Wheats. 

Moisture. — ^The  percentages  of  moisture  are  for  the  most  part  markedly  higher  than 
those  which  have  been  usually  obtained  in  the  analysis  of  North- Western  wheats.  This 
does  not  necessariltj  indicate,  in  the  opinion  of  the  writer,  an  exceptionally  moist  grain,  due 
to  immaturity  or  other  causes;  it  is  perhaps  to  be  explained  by  the  fact  that  previous  analyses 
have  for  the  most  part  been  made  later  in  the  season  and  after  the  grain  had  lost  moisture 
from  exposure  for  a  prolonged  period  to  the  excessively  dry  air  of  winter. 

It  is  also  to  be  remarked  that  it  has  been  customary  in  previous  work  on  wheat  to  de- 
termine the  percentage  of  moisture  on  the  finely  ground  grain  as  prepared  for  analysis. 
The  results  given  in  this  bulletin  are  those  obtained  on  the  coarsely  ground  wheat.  This, 
as  experiment  has  shown,  will  give  slightly  higher  percentages  than  if  the  determination  is 
made  on  the  fine  powder,  there  being  a  loss  of  moisture,  frequently  amounting  to  between  - 
one  and  two  per  cent,  in  the  final  reduction  in  the  mill.  This  fact  led  us  to  make  separate 
grindings  for  the  moisture  determinations,  and  necessitated  also  moisture  estimations  on 
the  finely  ground  wheat  (as  prepared  for  analysis)  for  the  recalculation  of  the  remainder 
of  the  analytical  data  to  the  basis  of  the  original  water  content.  The  additional  work 
which  this  involved  is,  we  think,  compensated  for  by  the  greater  accuracy  obtained. 

ANALYSES  OF  WHEATS. 


Deaignation 

of 

Sample. 


WciKhl 
100  kerneb 


Moisture. 


No.  1  Manitoba  Hard*. 
No.  1  Manitoba  Northern*, 
No.  2  Manitoba  Northern* 
No.  3  Manitoba  Northern.* 
Commercial  Grade  No.  4* 
€k>mmercial  Grade  No.  4t 
■Commercial  Grade  No.  6* 
CoEnraercial  Grade  }>fo.  5f...^ 
Commercial  Grade  No.  0* . 
Commercial  Grade  So.  6f.^ 
Coinmercai]  Grade  So.  7f,^ 


Crude 

Protein. 

(N  X  6  25) 


Fat. 


As  'cleaned  for  millif^ 


Carbo- 
hydrates. 


Fibre. 


Ash. 
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Crude  Protein, — ^In  the  calculation  of  this  constituent,  the  most  important  in  the  wheal 
grain,  the  factor  6.25  for  multiplying  the  total  nitrogen  in  the  grain  has  been  employed. 
Recent  research  has  shown  that  the  factor  5 . 7  gives  results  nearer  the  truth,  but  as  it  has 
not  yet  come  into  general  use,  the  older  factor  has  been  retained  in  the  wheat  analysis  in 
order  to  make  our  data  readily  comparable  with  those  already  published  on  wheat  from 
American  sources.     In  the  flour  analysis  the  factor  5 . 7  has  been  used. 

Viewed  from  the  standpoint  of  protein  content,  the  whole  series  ranks  exceptionally 
high,  and  especially  is  this  true  considering  the  comparatively  large  percentages  of  moisture 
present.  As  the  results  stand  the  data  show  that  the  wheats  of  Uie  grades  ^  1907  contain 
from  1  p.c.  to  2  p.c.  more  protein  than  those  of  1904  {see  Bulletin  No.  50,  Experimental  Farm 
Series) ;  if  the  results  of  both  seasons  were  calculated  to  the  same  moisture  content  the  differ- 
ence would  be  still  greater.  It  seems  more  than  probable  that  this  high  proton  content 
may,  in  part  at  least,  be  attributable  to  the  peculiarities  of  the  last  season,  to  which  we  have 
already  referred.  Though  no  doubt  the  wheat  in  many  sections,  as  is  usual,  reached  a  full 
ripeness  there  is  ample  evidence  that  over  large  areas  development  was  so  checked  by  low 
temperatures  and  wet  weather  that  much  wheat  made  but  htde  progress  for  weeks  together 
and  this  appear^  to  have  been  the  case  especially  wjben  the  grain  was  in  the  dough  stage. 
This  wheat  was  harvested  in  a  more  or  less  immature  condition  and  subsequent  to  cutting 
there  was  found  to  be  very  little  filling  out  of  the  grain.  This  view  of  a  high  crude  proton 
.;onlent  as  resulting  from  a  certain  degree  of  immaturity  is  quite  consonant  with  the  cob- 
clusions  to  be  drawn  from  our  studies  on  frozen  wheats — which  are  necessarily  immature 
wheats.  Such  are  invariably  high  in  crude  protein  (total  nitrogen  X  6.25),  though  as 
recent  analyses  have  shown,  a  small  part  of  these  nitrogenous  compounds  are  of  a  non- 
albuminoid  character.  The  discussion  of  the  wheats  of  the  various  grades  from  the  stand- 
point of  the  effect  of  frost  will  be  taken  up  in  a  succeeding  paragraph. 

Among  the  grades  as  used  for  milling  purposes  no  very  marked  differences  in  protein 

content  occur.    The  figures  for  the  first  three  members  of  the  series  are  practically  within 

the  limit  of  experimental  error.     "Feed"  has  a  somewhat  lower  percentage  of  protein  than 

*  the  grades  above  it,  due  no  doubt  to  the  larger  proportion  of  refuse  it  contains.    Excepting 

this  number  the  maximum  difference  is  found  to  be  .89  per  cent. 

We  have  already  alluded  to  the  investigations  made,  some  years  ago,  in  which  the 
writer  showed  that  frosted  wheat  was  characterized  by  a  higher  protein  content  than  sim- 
ilar wheat  that  had  normally  ripened,  in  other  words,  that  frosted  grain  is  in  a  measure 
immature  grain  and  accordingly  more  nitrogenous  than  if  the  season  had  permitted  the 
grain  to  become  plump  through  the  later  deposition  of  starch.  It  may  be  asked,  therefore* 
how  far  the  present  data  support  this  view,  since  as  we  have  already  noticed,  signs  of  frost 
(or  wet  ?)  are  apparent  in  No.  3  Northern  and  increase  somewhat  from  this  number  to 
the  close  of  the  list. 

The  evidence  is  as  foUowi,  from  the  cleaned  samples. 


No.  1  Manitoba  Hard 

No.  1  Northern 

No.  2  Northern : 

Average  protein-content    in  frost-free  Barn- 
plea 


Grade 
Protein. 


per  cent 
13.68 
13.46 
13.41 


13.51 


No.  8  Northern. 

No.  4  Commercial  Qrade..... 

No.  5  Commeralal  Qrade. 

No.  6  Commercial  Qiada. 

Averase  protein  -content  in  aampiae  afaow> 
ing  froat 


Grade 


14.00 
13.M 
13.81 
14.30 


14.04 


Though  perhaps  not  furnishing  evidence  of  a  very  pronounced  character  the  writer 
thinks  the  data  strengthen  the  deduction  reached  from  previous  researdi  respecting  the 
higher  percentages  of  protein  in  frosted  and  immature  grain. 
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"Cleaning**  as  a  nile  raised  the  protein  content,  the  exception  being  in  the  case  of 
No.  5.  The  amount  and  the  nature  of  the  foreign  material  taken  out,  as  for  instance  seeds 
or  fragments  of  straw,  would  naturally  determine  the  extent  and  direction  of  the  change. 

Feeding  value  of  lower  grades, — So  far  as  can  be  determined  by  chemical  analysis,  we 
have  in  the  lower  grades  wheat  that  should  prove  very  valuable  for  feeding  purposes,  wheat 
characterized  by  what  might  be  termed  an  exceptionally  large  percentage  of  that  most 
valuable  constituent  protein.*  There  seems  every  reason  to  premise  that,  fed  judiciously, 
frosted  wheat  will  equal  normally  ripened  wheat.  Of  course  the  proportion  of  foreign 
matter — offal — present  will  correspondingly  reduce  the  feeding  value  and  this  fact  must 
not  be  lost  sight  of  when  "feed**  wheat  is  under  consideration. 

Fat. — ^No  great  differences  are  to  be  observed  in  the  fat  data,  but  it  is  interesting  to 
note  that  the  percentages  of  this  constituent  in  the  lower  grades  are  somewhat  higher  than 
those  of  the  first  four  members  of  the  series.  This  perhaps  may  be  construed  as  indicating 
more  fat  in  the  immature  (frosted)  grain  than  in  that  normally  ripened.  In  1904  we  sinii- 
larly  found  a  higher  fat  content  in  the  "frosted"  and  "feed"  members  of  the  series.  This 
is  a  matter  that  ^dll  receive  our  further  attention  during  the  present  season. 

We  have  again  to  note,  taking  the  series  as  a  whole,  that  the  percentage  of  fat  is  con- 
siderably higher  in  these  wheats  than  in  winter  varieties — a  fact  of  some  importance  from 
the  nutritive  standpoint. 

Fibre  and  Ash. — ^There  is  nothing  abnormal  to  be  remarked  respecting  the  data  for 
fibre  and  ash,  though  the  constantly  increasing  percentage  of  fibre  as  we  proceed  from  the 
highest  to  the  lowest  grades,  following  the  proportion  of  shrunken  and  shrivelled  kernels,  is 
to  be  noted.  As  might  be  expected  the  percentages  of  fibre  and  ash  are  invariably  some- 
what higher  in  the  samples  "as  received"  than  in  the  wheats  "  as  cleaned  for  milling". 
"  Feed ",  owing  to  its  large  proportion  of  foreign  matter  presents  the  largest  percentages  of 
these  constituents. 

Weight  of  the  Kernel. — Previous  investigations  with  wheat  of  the  same  type  have  shown 
that  the  weight  of  the  kernel  bears  a  more  or  less  definite  relationship  to  the  weight  per 
bushel  and  the  percentage  of  straight  grade  flour  that  may  be  obtained — -the  heavier  the 
kernel  the  greater  the  weight  per  bushel  and  the  larger  the  percentage  of  first  grade  flour. 
The  results  from  the  1907  wheats  do  not  show  this  relationship  throughout  the  series.  The 
data  may  be  tabulated  as  follows: — 


Designation  of  Sample. 


Weight 
100  kernels. 


No.  1  Hard 

No.  1  Northern 

No.  2  Northern 

No.  3  Northern 

Commercial  Grade  No.  4. 
Commercial  Grade  No.  6. 
Commercial  Grade  No.  6. 


Grammes. 
2.895 
2.699 
2.309 
2.760 
2.470 
2.619 
2.427 


Weight 
per  bushel 

(after 
cleaning). 


Yield  pf 
straiffht 
rade  nour. 
Part  I.) 


(bee 


Lbs. 
62J 
611 
61i 
60 
58i 
58^ 
67i 


Lbs. 
65 
02i 
62 
69i 
56 
66 
50i 


The  writer  is  inclined  to  think  that  the  presence  of  ** frosted"  grain  in  the  lower  mem- 
bers of  the  series  is  the  disturbing  influence  this  year  and  furnishes  in  part,  at  least,  the 
explanation  for  the  lack  of  agreement  between  the  weight  of  the  kernel  and  vield  of  fl»)iir. 
The  rield  of  straight  flour  is  determined  from  the  standpoint  of  colour,  and  frosted  uhe.it 
furnishes  a  flour  more  or  less  dark  or  "off"  colour,  according  to  the  extent  of  injury.     Wheat 

*A  series  of  analyaes  reoeiitl>[  made  with  the  view  of  determining  more  correctly  the  nature  of  the  nitro- 
genous compounds  in  frosen  and  immature  wheat  reveals  the  fact  that  a  small  proportion  of  the  :»()  called  crude 
protein  consists  of  non-albumiaoid  substances  which,  as  is  well  known  have  a  somewhat  lower  fecxJing  value 
than  true  proteins. 
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but  slightly  touched  with  frost  when  almost  ripe  will  3deld  a  larger  amount  of  good  colour 
(straight)  flour  than  one  seriously  frozen  while  still  immature.  It  is  erident,  therefore,  if 
die  grades  have  been  fixed  chiefly  by  the  degree  or  extent  of  frost  showing  (which  will  be 
relative  to  the  amount  of  "straight'*  flour)  rather  than  by  other  characteristics  e.  g.  plump- 
ness, size  and  weight,  the  direct  relationship  we  have  referred  to  as  obaenred  in  former 
seasons,  wiU  in  this  series  be  upset  and  irregular. 

C0MPO6ITION  OF  THE  Fix)xnt8. 

Straight  flours  were  prepared  by  the  Cerealist  from  all  the  foregoing  grades  saTe  "Feed  *' 
in  the  experimental  roller  mill.  These  furnished  the  samples  used  in  the  determination  of 
the  breadmaking  values  already  given  in  Part  I.,  and  for  the  chemical  work  now  about  to 
be  detailed,  thus  allowing  the  correlation  of  the  two  classes  of  data,  as  far  as  such  may  be 
practicable. 

The  chemical  estimations  include  moisture,  protein,  fat,  fibre,  ash,  wet  and  dry  gluten, 
the  proportion*  of  protein  in  the  form  of  gliadin  and  the  nitrogen,  ash  and  certain  other  con- 
stituents in  the  water-soluble  extract  of  the  flours. 

ANALYSES  OF  FLOUR. 


Designation  of  Sample. 


Btoiature. 


No.  1  Hard 

No.  1  Northern 

No.  2  Northern 

No.  3  Northern 

Commercial  Grade  No.  4 
Cominorcial  Grade  No.  5 
Commercial  Grade  No.  6 


cent. 
9.60 
0.15 
0.62 
0.32 
0.37 
0.45 
0.41 


Protein 
or  albumin- 
oids 
(NX  6.7). 

Fat. 

per  cent. 

per  cent. 

12.05 

1.25 

12.18 

1.36 

12.43 

1.26 

11.97 

1.48 

12.00 

1.47 

12.43 

1.37 

12.03 

1.47 

Carbo- 
hydrates. 


Fibn. 


per  eent. 

perowit. 

76.34 

.17 

76.47 

.20 

75.02 

.21 

76.38 

.10 

75.78 

.18 

75.86 

.10 

76.11 

.28 

.f7 


66 


.70 
.70 


Moisture. — ^The  proportion  of  moisture  in  a  flour  is  largely  determined  by  the  atmos* 
spheric  conditions  under  which  it  is  stored.  It  must  not  be  supposed,  therefore,  that  the 
percentages  here  recorded  are  those  which  would  be  found  in  flours  from  these  grades  upon 
the  market;  in  such  the  probability  is  that  the  moistures  would  be  considerably  higher  due 
to  conditions  of  storage  less  favorable  to  the  drying  out  of  the  flours.  Flours  in  commeroe 
usiially  contain  from  11  p.c.  to  13  p.c.  moisture,  varying  to  a  certain  degree  with  the  season 
of  the  year,  the  air  being  more  humid,  and  consequently  the  flour  somewhat  more  moist,  in 
the  summer. 

A  noticeable  feature  is  the  uniformity  in  moisture  content  throughout  the  series,  un- 
doubtedly the  result  of  previously  submitting  all  the  samples  for  a  period  of  several  weeks 
to  the  same  atmospheric  conditions.  This  uniformity  allows  the  comparison  of  the  analy- 
tical data  generally  without  further  calculation. 

Protein  or  Albuminoids. — It  has  already  been  remarked  that  the  wheats  of  these  grades 
were  characterized  by  a  higher  protein  content  than  those  of  1904.  The  same  b  true  as 
re<]^ards  the  flours.  In  1904  the  average  was  11.06,  in  the  present  series  12.24  per  cent. 
Possibly  this  increased  protein  content  does  not  indicate  any  marleed  increase  in  quality 
or  strength,  for  it  has  not  been  found,  invariably,  that  the  bread  makiiig  value  of  a  flour  is 
viirectly  and  simply  de[)endent  on  the  percentage  of  protein  present:  indeed  as  already  hinted, 
it  may  be  an  indication  of  slight  immaturity  owing  to  the  abnormal  and  backward  season 
last  year  in  many  parts  of  the  Northwest,  and  in  such  case  we  could  not  regard  it  as  denoting 
any  superiority,  save  perhaps  from  the  nutritive  standpoint. 

No  differentiation  of  the  flours  can  be  attempted  from  the  standpoint  of  their  protein 
content,  by  reason  if  the  fact  that  the  percentages  of  this  constituent  throughout  the  scries 
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are  extremely  close;  there  is  no  marked  departure  from  the  average  (12.24)  obtained  from 
the  aeTen  samples.  It  b  oomnoonlj  supposed  that  No.  1  Hard  obtains  this  rank  bj  virtue 
(xf  being  able  to  produce  a  flour  with  a  larger  percentage  of  protein  and  gluten,  but  neither 
the  results  from  the  1904  grades  (Bulletin  50,  Exp.  Farm  Series)  nor  from  the  present  series 
lend  any  support  to  that  view. 

Fat. — ^The  percentages  of  this  con.stituent  are  very  similar  to  those  obtained  from  the 
flours  of  the  grades  of  1904  (Bulletin  50,  Exp.  Farm  Series),  and  furnish  additional  evidence 
of  the  richness  in  this  nutritive  element  of  flours  from  the  Northwest  wheats.  The  average 
percentage  of  fat,  as -obtained  by  the  Division  of  Chemistry,  Department  of  Agriculture, 
Washington,  D.C.,  from  the  analysis  of  40  samples  of  "patent"  flour  is  given  as  1 .02;  the 
average  of  the  present  results  is  1 .  38  per  cent. 


QLIADIN,  QLIADIN  RATIO  AND  WET  AND  DRY  GLUTEN. 


• 

Gliadin. 

Proportion 

of 
Albuminoid! 
in  the  form 

of  Gliadin. 

Qlutbit. 

Daagnation  of  Samplei 

Wet. 

Dry. 

Ratio 

of 

dry  to  wet. 

Fhydeai 
Charaeter. 

No.  1  Hard 

per  cent. 
5.43 

per  cent. 
45.1     ' 
43.4 
44.8 
42.0 
40.2 
39.5 
40.6 

per  cent. 
41.73 
41.12 
42.15 
39.54 
41.27 
39.38 
38.33 

per  cent. 
14.94 
14.65 
15.27 
14.04 
14.62 
13.43 
13.89 

2.80 
2.81 
2.09 
2.81 
2.82 
2.93 
2.79 

Good. 

"    1  Northern 

5.29 
5.57 
5.03 
5.06 
4.91 
4.88 

« 

«    2         "        

M 

■    3         "        

« 

CommercuU  Grade  No.  4 

m 

"        -    5 

m 

«                 -        "6 

Fair.  ri.  dark. 

Gliadin  and  Gliadin  Ratio. — ^The  nature  and  value  of  these  determinations  have  been 
fully  considered  by  us  in  several  recent  publications  and  more  particularly  in  Bulletin  No. 
67  on  the  **Quality  of  Wheat"  October,  1907.  It  will  not  be  necessary,  therefore,  here  to 
enter  upon  any  detailed  discussion  as  to  the  bearing  of  these  data  on  the  bread  making  value 
of  a  flour. 

It  may  suffice  to  say  that  the  view  that  a  good,  strong  flour  should  contain  from  55  per 
cent  to  65  per  cent  of  its  protein  in  the  form  of  gliadin  has  not  received  any  support  from 
our  investigations.  Neither  have  we  found  the  later  theory,  that  strength  is  relative  to  the 
amount  of  gliadin  present,  invariably  holds  good,  though  there  is  some  evidence  in  its  favor 
from  our  work.  It  ^ill  be  observed  that  the  results  both  as  to  gliadin  and  gliadin  ratio  are 
slightly  higher  for  the  first  three  grades  than  for  the  last  three,  though  no  definite  or  regular 
differences  are  to  be  noticed  as  we  ascend  or  descend  the  scale.  Is  this  falling  off  in  gliadin 
due  to  immaturity  or  the  effect  of  frost  ?  Further  work  is  necessary  to  show  how  far  this 
may  be  the  case.  Compared  with  the  flours  of  the  1904  grades,  the  percentages  of  gliadin 
in  the  present  series  are  higher,  the  average  for  the  former  being  4 .  76  per  cent,  for  the  1907 
flours  5.17  per  cent. 

Wet  and  Dry  Gluten. — ^These  results  follow  fairly  closely  the  percentages  of  protein  and 
are  therefore  considerably  higher  than  those  obtained  from  the  1904  flour.  The  averages 
are  for  1904,  wet  gluten  36.15  per  cent,  dry  gluten  12.61  per  cent;  for  1907  wet  gluten 
40 .  50  per  cent,  dry  gluten  14 .  40  per  cent.  It  is  interesting  to  observe,  however,  that  the 
ratio  <A  wet  to  dry  gluten  is  practically  the  same  for  both  series  viz.  2.86  and  2.81. 

The  quality  of  the  gluten  with  the  exception  of  that  from  No.  6,  which  was  slightly 
dark,  was  excellent  throughout  the  series,  being  firm,  elastic  and  of  good  colour. 
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The  Watkb-soluble  Constituentr  or  the  Floubs. 

We  have  already  briefly  referred  (page  12)  to  the  news  recently  promulgated  by  Mr. 
T.  B.  Wood,  of  the  Uniyersity  of  Cambridge  regarding  the  factors  that  determine  strength  in 
flours.  As  these  views  were  discussed  in  our  Bulletin  No.  57,  "Quality  in  Wheat,"  pages  38, 
39,  it  will  not  be  necessary  here  to  do  more  than  repeat  the  propositions  in  very  concise  form. 
Mr.  Wood  concludes  from  his  work  that  the  size  of  the  loaf  and  the  shape  of  the  loaf  are 
determined  each  by  its  own  separate  and  distinct  factor;  that  the  former  is  determined  by 
"the  amount  of  sugar  contained  in  the  flour  together  with  that  formed  in  the  dough  fay 
diaatatic  action,"  while  the  latter  is  dependent  upon  certain  physical  properties  of  the  gluten 
which  are  in  turn  consequent  upon  the  presence  in  varying  proportions  of  certain  small 
quantities  of  mineral  salts,  in  other  words  "that  strength  is  associated  with  a  high  ratio  of 
proteid  to  salts  and  weakness  with  a  low  ratio"  Mr.  Wood  says:  *'It  is  suggested  that  the 
variation  of  this  ratio  may  be  the  explanation  of  the  different  physical  behaviour  of  the 
gluten  of  strong  and  weak  flours,  and  that  this  is  the  factor  which  determines  that  compo- 
nent of  strength  which  governs  the  shape  of  the  loaf  and  its  power  of  retaining  gas.'*  It 
is  upon  this  latter  problem  that  we  have  been  more  particularly  engaged  in  our  examination 
of  these  flours,  and  our  results  may  now  be  presented. 

Following  the  plan  outlined  by  Mr.  Wood,  100  grammes  of  flour  were  shaken  for  three 
hours  with  1000  c.c.  of  distilled  water.  After  standing  some  time  to  settle,  the  supernatant 
extract  was  filtered,  the  operation  being  hastened  by  a  suction  pump,  and  the  filtrate  tested 
to  insure  the  absence  of  starch.  Upon  tliis  filtrate  the  following  determinations  were  made 
in  duplicate;  total  solids,  ash,  alkali  as  potash,  phosphoric  add  as  PgOs  and  nitrogen. 
The  results  are  tabulated  below: 

FLOURS:    SOLIDS,  ASH.  NITROGEN.  Ac,  IN  AQUEOUS  EXTRACT. 


DeacDAtion  of  Suiipl«. 


No.  1  Manitoba  Hard 

-    1  "        Northern. 

■    2  *•  " 

•    3  " 

Commeroial  Grade  No.  4. 

-    6. 


Pebcbntaoes  of  Soluble. CoNSTiTaBKTs 

OF   FhOVliM. 


Total 
Solids. 


6.»3 

6.74 

6.5S 

8.31 

10.99 

10.59 

11.91 


Ash. 


34 
,,0 
.32 
.44 
.43 
.49 
.52 


Nitro- 
gen. 


.322 
.333 
.340 
.335 
.355 
.359 
.392 


Alkali 
asKjO 


.151 
.16.8 
.154 
.184 
.184 
.199 
.?01 


Phos- 
phoric 
acid  as 
P.O. 


.130 

• 

.135 
.117 
.131 
.133 
.171 
.145 


Nitrocen 

ana 
Ash -free 
extract. 


3. Go 
4.37 
4.32 
5.96 
8.54 
8.05 
9.16  i 


Bakkr's 
Marks. 


Volume 
of  ioaf. 


492 
443 
43)^ 
383 
397 
366 
363 


An  increase,  though  not  a  regular  one,  is  to  be  observed  in  these  .sol  i Lie  constituents  as 
we  proceed  from  the  first  to  the  last  of  the  series.  This  increase  is  mo.st  marked  in  the  case 
of  the  total  solids  and  nitrogen-and  ash-free  extract.  This  seems  to  .shor.'  that  the  larger 
amount  of  this  increase  in  the  flours  of  the  lower  grades  is  non-nitro<jeneous  organic  matter. 
If  we  suppose,  as  does  Mr.  Wood,  this  nitrogen-and  ash-free  extract  to  l)e  of  the  nature  of  ft 
sugar  in  so  far  as  gas  production  is  concerned,  then  according  to  the  theory  advan^vd  the 
▼olume  of  the  loaf  produced  should  increase  pro  rata.  Such,  however,  is  not  the  case 
but  rather  the  reverse,  the  volume  of  loaf  according  to  the  baker's  results,  decreasing  almost 
ftep  by  step  with  the  grades  of  the  series.  This  question  of  the  relationship  of  volume  to 
composition  will  again  be  referred  to  in  presenting  the  data  from  the  sugar  determinations; 
at  the  momeat  it  will  be  well  to  further  study  the  foregoing  data  with  a  view  of  ascertaining 
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bow  far  Mr.  Wood's  hypothecds,  that  shape  of  loaf  is  determined  by  the  ratio  to  proteid  «l 

salts,  is  supported  by  Uie  results  from  these  flours. 

The  ratios  given  in  the  sub- joined  table  have  been  calculated  from  the  percentages  of 
nitrogen  and  soluble  constituents  of  the  flours,  and  represent  the  proportion  to  total  nitrogea 
of  soluble  ash.  alkali  (as  potash)  and  phosphoric  acid  (as  P.jOs). 

FLOURS:  RATIO  TO  TOTAL  NITROGEN  OF  SOLUBLE  CONSTITUENTS;  SHAPE  OF  LOAF 

AND  STRENGTH. 


Total 
Nitrogen. 

Ratio  to  total  Nxtroocn 

or  BOLVBLB 

Bakbb'i 

iMabka. 

Designation  of  Sample. 

Adh. 

AlkaU. 

Phos- 
phoric 
add. 

Shape. 

Baking 
Strength. 

No,  1  Manitoba  Hard 

% 
2.05 
2.14 
2.18 
2.10 
2.21 
2.18 
2.11 

6.0 
5.3 
'    6.8 
4.8 
6.1 
4.4 
4.2 

13.6 
1^.8 
14.1 
11.4 
12.0 
10.9 
10.5 

16.7 
15.8 
18.6 
16.0 
16.6 
12.1 
14.6 

.66 
.61 
.62 
.60 
.59 
.58 
.59 

05 

No.  1        •           Northern 

91 

No.  2        *           Northern 

91 

No.  3        "           Northern 

Commercial  Grade  No.  4 

83 
84 

"      No.  6 

80 

-      No.  6 

80 

1                       -  .      , 

From  the  baking  results  obtained  by  the  Cereal ist  we  learn  that  the  figures  for  the 
shape  of  loaf  (i.  e.  height  divided  by  diameter)  are  higher  for  the  first  flours  than  for  the 
last  of  the  series,  though  the  gradation  throughout  is  not  quite  regular.  If  the  theory  is 
correct  that  the  strength  in  so  far  as  the  shape  of  loaf  is  concerned,  is  controlled  by  the 
ratio  to  the  proteid  (or  total  nitrogen)  of  soluble  ash  constituents,  the  ratio  increasing  with 
the  strength,  then  we  ought  to  find  some  agreement  between  the  tabulated  ratios  and  the 
figures  denoting  shape.  Is  there  such  a  relationship  ?  Possibly,  for  we  find  higher  ratios 
for  the  flours  at  the  beginning  than  for  those  at  the  end  of  the  series  (as  is  the  case  \\it\k 
the  results  for  shape  of  loaf)  but  it  is  evident  that  the  two  classes  of  data  are  not  capable  of 
direct  correlation.  The  irregularities,  if  such  they  may  be  termed,  may  arise  in  part  from 
experimental  error,  but  one  would  scarcely  feel  justified  from  the  present  results  in  saying 
that  there  was  a  definite,  constant  relationship  between  this  ratio  and  the  shape  of  the 
loaf.  1  he  v.ork  so  far  is  altogether  too  limited  in  extent  to  make  any  critical  discussion  of 
these  apparent  irregularities  desiral)le  or  valuable,  but  there  are  indications  in  these  results 
that  have  led  us  to  conclude  that  this  phase  of  the  investigation  is  worthy  of  further  study. 

Sugars. — ^The  sugars  were  determined  both  in  aqueous  and  alcoholic  extracts  of  the 
flours,  according  to  the  general  plan  of  procedure  outlined  on  page  43,  Bulletin  N(>.  57. 
The  results  show  that  water  extracts  from  the  flours  much  larger  quantities  of  the  sub- 
stances reducing  Fehling  solution  and  recorded  as  sugars  than  does  alcohol.  That  these 
substances  are  entirely  made  up  of  sugar  is  extremely  doubtful,  though  they  may  be  of  such 
a  nature  as  to  more  or  less  readily  yield  carbonic  acid  under  the  fermenting  action  of  yeast. 
It  is  significant  that  the  water-soluble  sugars,  and  more  particularly  those  directly  reducing 
Fehling  (recorded  as  maltose),  are  markedly  higher  for  the  lower  members  of  the  series, 
i.  e.,  in  the  flours  from  the  wheats  sho\\ing  the  effect  of  frost.  This  increase  ag;rees  very 
well  with  the  total  solids  in  the  water  soluble  extract  discussed  in  the  preceeding  para,rra})li 
and  which,  it  was  observed,  furnished  much  higher  percentages  for  the  flours  from  Lho  lower 
and  **  Commerciar*  grades  th.in  for  the  first  three  or  four  of  the  series.  This  rise  in  water- 
soluble  constituents  (consisting  of  sugars  or  allied  bo<lies)  is  most  probably  due  to  imma- 
turity or  the  action  of  frost  (the  effect  of  frost  being  most  marked  on  the  lower  grades  of 
wheat)  and  is  to  be  regarded,  the  writer  thinks,  as  a  sign  of  inferiority  from  the  baker^s 
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point  of  Tiew.  Be  this  as  it  may,  there  is  no  evidence  here  that  with  increase  of  sugan 
there  is  increase  of  volume  in  loaf,  but  rather  the  reverse.  The  baker's  marks  show  a  mo!»t 
decided  falling  off  in  the  volume  of  loaf  produced  from  the  frosted  wheat  flours,  as  alreadj 
noted.  It  would  seem  from  this  work  that  a  further  study  of  the  water  soluble  carboh?- 
drates  in  flours,  and  especially  in  flours  from  frosted  and  immature  wheats,  is  worthy  of 
attention.  It  is  not  improbable  that  such  a  research  mic^ht  furnish  the  explanation  for  the 
marked  decrease  in  the  volume  of  loaf. 


• 

SUGARS    IN    FLOUR    EXTRACTS 

Im  Aqubous  Extract. 

In  AlooboxiIC  £2xTitAcr. 
(70  %  alcohol.) 

Volame 
of  loaf. 
(Baker's 
Harks.) 

DeiisnatloB  of  Smaple. 

Directly 
reduolng. 

as 
Maltose. 

After 
inversion, 

as 
Sucrose. 

Total 
Sugars. 

Directly 
redudng. 

as 
Maltose. 

After 
inversion, 

as 
Sucrose. 

Total 
Sugara. 

No.  1  Hittd 

percent. 
1.96 
2.73 
1.87 
3.12 
3.62 
3.63 
4.07 

per  cent. 
2.14 
1.95 
1.79 
2.10 
2.43 
2.43 
2.43 

per  cent. 
4.10 
4.68 
3.66 
5.22 
6.05 
6.06 
6.50 

per  cent. 
.13 
*.20 
.18 
.26 
.05 
.06 
.06 

per  cent. 

.91 

.94 

.87 

1.21 

1.34 

1.42 

1.36 

per  cent. 
1.04 
1.14 
1.05 
1.47 
1.39 
1.48 
1.42 

492 

■    1  Northern 

443 

■    2         "        

438 

"8         ■        

383 

*    4  Ck>mmercial  Grade. . . . 

«       e               u                       w 

O                                                 .... 

O                                                .... 

397 
,366 
363 

Considering  the  sugars  as  extracted  by  70  p.c.  alcohol,  we  notice  a  falling  off  in  the 
percentage  of  maltose  (or  sugars  calculated  as  such)  in  flours  from  the  frosted  wheats  as 
compared  with  the  results  from  the  sound  flours,  but  the  reverse  to  be  the  case  with  the 
sugars  (or  allied  compounds)  designated  as  sucrose.  It  will  thus  be  seen  that  while  there 
is  a  fair  agreement  or  rather  relationship  between  the  results  for  sucrose,  as  obtained  from 
the  aqueous  and  alcoholic  extracts  respectively,  the  figures  for  the  maltose  (or  directly 
reducing  compounds)  show  no  parallelism. 


CONCLUSIONS  FROM  THE  CHEMICAL  INVESTIGATIONS, 

I.  The  wheat  of  the  past  season,  as  represented  by  the  grades  of  1907,  is  characterized 
by  a  decidedly  high  protein-content.  At  first  sight  this  might  appear  to  give  the  wheat  a 
fuperior  rank  for  bread-making,  since  it  has  Ion?  been  recognized  that  one  of  the  most 
important  factors  in  determining  the  value  for  bread  making  is  the  percentage  of  protein. 
i,  e.  gluten,  present.  Further  consideration  of  the  facts,  however,  warrant  some  hesitation 
before  drawing  such  a  conclusion.  May  not  the  high  protein  content  be  in  some  degree 
due  to  immaturity  ?  If  so,  it  would  not  necessarily,  in  the  opinion  of  the  writer,  indicate 
increased  "strength**  as  applied  to  bread -making,  though  it  might  mean  a  higher  value 
from  the  nutritive  standpoint.  Frosted  wheat  as  we  have  frequently  shown  is  possessed  of 
a  higher  percentage  of  protein  than  similar  wheat  that  has  come  to  a  normal  ripeness  without 
frost :  it  is.  in  other  words,  immature  wheat.  It  might  be  argued  that  this  explanation  would 
only  apply  in  a  consideration  of  the  lower  grades — those  showing  the  effects  of  frost — ^but  it 
ia  not  improbable  owing  to  the  backward  season  last  vear  that  in  some  districts  at  least 
a  considerable  amount  of  wheat  was  cut  in  a  "  greener  **  condition  than  usual  and  that  this 
failed  to  thoroughly  ripen  in  the  stook. 

Attention  has  been  called  to  the  slightly  higher  protein  content  of  the  lower  grades— a 
fact   which   rather  strengthens  the  ars^ument   put  forward  in  the  preceeding  paragraph 
The  question  of  immaturity  as  affecting  the  "'strength"  of  a  flour  has  not  reoeiTed  much 


21 

attention  at  the  hands  of  the  chemist  or  the  baker,  but  it  seems  more  than  probable  that  it 
will  be  found  one  of  great  importance.  Certainly  the  results  presented  in  this  bulletin 
point  in  that  direction. 

II.  The  relationship  of  the  weight  of  kernel  to  the  weight  per  bushel  and  the  percentage 
of  straight  grade  flour  and  which  we  have  remarked  in  former  work  on  the  grades  of  wheat, 
is  not  very  clearly  seen  in  the  1907  samples.  The  reason  for  this  is,  we  presume,  the  pre- 
sence of  Uie  frosted  kernels,  especially  in  the  lower  grades.  As  explained,  the  proportion 
of  straight  flour  obtained  (as  judged  by  colour)  will  be  determined  largely  by  the  percentage 
of  immature  and  froasen  kernels,  and  from  the  milling  results  it  would  appear  that  this  has 
been  a  gui<ling  factor  in  the  establishment  of  those  grades  showing  frosted  kemek. 

ni.  The  relationship  between  the  protein,  gliadin  and  dry  gluten  observed  in  previous 
work  when  examining  normally  ripened  wheats  is  not  here  apparent.  The  absence  of  this 
relationship  probably  results  from  the  effect  of  frost,  so  observable  in  the  lower  grades. 

rV.  No  differentiation  of  the  flours  can  be  made  from  their  protein-content;  through- 
out the  series  there  is  no  marked  departure  from  the  average  (12 .  24  p.c). 

V.  The  flours  of  the  first  three  grades  give  somewhat  higher  residts  for  gliadin  and 
gliadin  ratio  than  do  those  of  the  lower  grades.  This  may  point  to  some  relation  between 
maturity  and  gliadin  content,  the  more  fully  ripened  wheat  containing  the  larger  proportion 
of  gliadin.  It  is  significant  in  this  connection  that  the  milling  and  baking  results  have  led 
the  Cerealist  in  classifying  the  wheats  to  make  the  first  group  consist  of  the  three  first 
grades. 

VI.  The  percentages  of  water-soluble  constituents  in  the  flours  increase  from  the  first  to 
the  last  of  the  series,  the  increase  being  chiefly  in  the  nitrogen-and  ash-free  extract  or  carbo- 
hydrates. This  agrees  in  a  measure  with  the  sugar  results  as  obtained  from  both  aqueous 
and  alcoholic  solutions,  but  does  not  fall  into  line  with  the  data  for  the  volume  of  loiJ  pro- 
duced. There  is  here  no  confirmation  of  Wood's  theory  that  volume  of  loaf  increases  with 
the  percentage  of  sugar  present;  indeed  the  evidence  is  directly  to  the  contrary.  It  is, 
however,  only  right  to  add  that  in  this  series  there  may  be  a  disturbing  influence  from  the 
presence  of  immature  or  frosted  grain. 

The  exact  nature  of  the  water-soluble  carbohydrates  of  the  flours  is  unknown  but  is 
evidently  worthy  of  study.  As  the  volume  of  loaf  is  seen  to  decrease  with  the  increase  of 
this  component  it  seems  more  than  probable  that  volume  is  influenced  by  the  amount  of 
soluble  constituents,  or  at  all  events  that  such  is  the  case  in  flours  from  immature  or  frosted 
wheats. 

VII.  The  results  of  the  present  series  lend  some  confirmation  to  Wood's  theoiy  that 
the  shape  of  loaf  is  influenced  by  the  ratio  to  the  protein  (or  total  nitrogen)  of  the  soluble 
ash  conslituents. 
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